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E.=2858629.64 \

N.=732514.79
E.=2858735.23

N.=732507.42
E.=2858706.09

PROPOSED PIEZOMETER AND N.=732113.36
INCLINOMETER LOCATION E.=2859735.82
N.=732131.73
E.=2859712.05

N.=731883.50
E.=2859576.07

N.=731898.73
E.=2859550.11

N.=731637.18 \
E.=2858888.65 )
N.=731623.50 N
£.=2858860.50 S
N.=731580.84 ‘

E.=2858940.27

N.=731549.72 =53 Al
= N.=731620.39
E.=2858928.10 $E.=2859414.33 /
S
EL 1630.0 N.=731592.11
E.=2859436.11

\

N.=732442.91
E.=2860039.09 £ =2860257.78

N.=732465.59
E.=2860019.30

DISCHARGE POINT

(TYP.), SEE ‘n
— W

&

E.=2860241.80
o

N.=732603.94

N.=732745.64
E.=2860525.99

N.=732773.04

E.=286051 3.62

N.=732629.43 /

RELOCATE PIPES
FROM LOWER DAM
N.=733518.18
E.=2860496.18

\\
X \\\

.=733490.62 &

r
S

N.=733379.54

E.=2860598.01

N.=733370.27
E.=2860567.60

/

N.=732784.17
E.=2860543.01

N.=732763.12
E.=2860572.16

=2860479.21° "N

TAILINGS BASIN
CELL
2W

PIPELINES SEE

SHEET HRF-017

NOTES:

1. LIFT 2 CONSTRUCTION YEAR TO BE BASED ON
HRF CAPACITY CONSUMPTION RATE.

2. UPPER LINER SURFACE SHOWN.

3. FOR LEAKAGE DETECTION SUMP SEE

4. PLACE HRF LINER OVER BASE AND INTERIOR
SLOPES OF CELL. SEE DWG. HRF-016.

PLANT DRAWING NUMBER:

HYDROMETALLURGICAL RESIDUE FACILTY
LIFT 2 LAYOUT

™\ PLAN: LIFT 2 LAYOUT (¥R oA DESCRIPTION 1SSUE_ STATUS
T 200 w00 @ 1 |10/14/11| RESIDUE MANAGEMENT PLAN — VERSION 1 — ATTACHMENT A ISSUED VERSION DATE
Lt ] 2 [06/29/12| RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS
SCALE IN FEET 3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A FOR TTING 5 5/15/17
4 |05/19/15 | ISSUED FOR INCLUSION IN PERMIT APPLICATIONS
5 [05/15/17 | PERMIT APPLICATION UPDATES
EONSTRUCTION

NOT APPROVED FOR CONSTRUCTION.

| HEREBY CERTIFY THAT THIS PLAN,
SPECIFICATION, OR REPORT WAS
PREPARED BY ME OR UNDER MY DIRECT
SUPERVISION AND THAT | AM A DULY
LICENSED PROFESSIONAL ENGINEER
UNDER THE LAWS OF THE STATE OF
MINNESOTA.

PRINTED NAME THOMAS J. RADUE

SIGNATURE ﬂ%&'—/
DATE S/15/17 ucefiseg 20951

POLY MET MINING, INC.
NORTHMET PROJECT

T POLYMET  Loyr LAKES, MINNESOTA
CHECKED: BARR ENGINEERING CO.
TR 4300 MARKETPOINTE DRIVE

BARR PROJECT NO.:

23/69-0C29

U
BARR ieros, .
Lz

Ph: 1-800-632-2277

SCALE:
AS SHOWN

DWG. NO. REV

HRF-009




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—010.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:45 PM

1

INCHES

PROPOSED PIEZOMETER AND
INCLINOMETER LOCATION

N.=733444.76
E.=2857958.77

N.=733441.33
E.=2858001.06

N.=732921.15
E.=2858430.92
N.=732903.79
E.=2858406.38

b

(T PLAN: LIFT 3 LAYOUT
\_._/ ? 200 4?0

cir bl

SCALE IN FEET

N.=732700.97
E.=2858531.15
N.=732713.59
E.=2858558.61

i

N.=732481.00
E.=2858601.57
e

N.=732488.37
E.=2858630.71

S

N.=731588.10
E.=2858787.68

N.=731574.42
E.=2858759.53

N.=731438.10

E.=2858884§\43 /

GV W o - ’ N.2731565.86
N.=731469.22 — % ’ ' E.=_2859540.83
E.=2858896.60 / N.=731577.30

N.=733963.95 S~
E.=2858569.76 =

N.=733931.93 ./ K
E.=2858578.40 / +

EL 1650.0

SEE DWG. HR-008 FOR
CELL BOTTOM GRADES

N.=731828.89
E.=2859669.14

N.=731844.11
E.=2859643.19

EL 1650.0

E.=2859513.03
’l / 3 N.=731490.74

N.=732047.46
E.=2859821.05

N.=732065.83
E.=2859797.29;

DISCHARGE POINT

(TYP.), SEE n

N.=733617.05 n =

E.=2860557.08
.

N.=733589.48
E.=2860540.10"\_

N.=732384.25
E.=2860090.30

N.=732361.57
E.=2860110.09

N.=732207.37
E.=2859918.67
N.=732187.14
E.=2859940.84

=

5

~RELOCATE PIPES
\FROM LOWER DAM

l

UN.=732647.38
E.=2860570.34
N.=732674.78
£.=2860557.98

N.=732538.03
E.=2860299.14
N.=732512.55
E.=2860315.13

E
N.=732687.65
|~ E=2860676.68 H‘M«”/
<
- ‘\

PIPELINES SEE
DWG. HRF-017

N.=733412.78
_E.=2860707.10
N.=733403.52

E.=2860676.89

N.=732708.69
.=2860647.54

=~

’ TAILINGS BASIN
CELL
2W

jom U A e s T S .
SR S e

NOTES:

1. LIFT 3 CONSTRUCTION YEAR TO BE BASED ON
HRF CAPACITY CONSUMPTION RATE.

2. UPPER LINER SURFACE SHOWN.

3. PLACE HRF LINER OVER BASE AND INTERIOR
SLOPES OF CELL. SEE DWG. HRF-016.

PROPOSED PIEZOMETER AND N.=731519.01 E.=2859515.33
INCLINOMETER LOCATION E.=2859493.24 :
2
\; PLANT DRAWING NUMBER:
\ a\ HYDROMETALLURGICAL RESIDUE FACILTY
H LIFT 3 LAYOUT
1
_V@ DATE DESCRIPTION ISSUE STATUS POLY MET MlNING, lNC.
1 |10/14/11 | RESIDUE MANAGEMENT PLAN — VERSION 1 — ATTACHMENT A SSUED VERSION DATE || weneoy ceRtiry vt THS PLAN,
2 |06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS SPEGIFCATON, OR REPORT WAS [ DRAWN: PO ET NORTHMET PROJECT
3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A FOR TTING 5 5/15/17  [SUPERVSION AND Thar T A A DULY CAD TN G HOYT LAKES, MINNESOTA
4+ [05/19/15 | 1SSUED FOR INCLUSION IN PERMIT APPLICATIONS MNNgsgra. S OF THE STATE OF | CHECKED: _ BARR ENGINEERING CO.
5 [05/15/17 | PERMIT APPLICATION UPDATES TR ga%% 'gg’gKETPO'NTE DRIVE
FOR PRINTED NAME THOMAS J. RADUE ["RARR PROJECT NO.: BARR MINNEAPOLIS. MN
CONSTRUCTION SIGNATURE%’”#&‘—' 23/69-0C29 o=~ 1_300_532’_227.7
NOT APPROVED FOR CONSTRUCTION. DATES/15/17 uiceises 20951 e VG, O REV
AS SHOWN HRF-010 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—011.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:47 PM

1

INCHES

ELEVATION, FEET (MSL)

ELEVATION, FEET (MSL)

1750 1750 1750
// T ] ] —
1700 UFT 3 DAM J/ 1700 1700
EL=1650 (TYP) / PERIMETER DAM SYSTEM (TYP)
SEE
UFT 2 DAM ¢
EL=1630 (TYP)
1650 i EXISTING TAILINGS BASIN CELL 2w 1650 L eso
LIFT |1 DAM | ]
EL=1600_(TYP) S
] — T
1600 /X 1600 i 1600
~— EXISTING GROUND (TYP
EXISTING GROUND (TYP) e (™)
I I L — 4—1-’_’_/\#/\‘/ ]
1550 1550 1550
SEEPAGE COLLECTION DRAIN
0+00 2400 4400 6+00 8+00 10+00 12400 14400 15400 0+00 2400 4400 6+00 8+00 10400 12400 14400 15400
(1) SECTION: HRF _NORTH DAM SECTION: HRF EAST DAM
o/ 0 100 200 0 100 200
M | | |
HORIZONTAL SCALE IN FEET HORIZONTAL SCALE IN FEET
EXISTING LTVSMC RAIL EMBANKMENT
1750 1750
TN
1700 / \ 1700
EXISTING GROUND (TYP) / \\
o \
ROCK EXCAVATION / ¥
1650 x ~A§N‘\ - - ] —— 1650
A\gx \§\
1600 Ké\k 1600
NOTES:
— — 1. SEE DWG. HRF—004 FOR SECTION LOCATIONS.
1550 1550
0+00 2400 4+00 600 8+00 10+00 12400 14400 15400
SECTION: HRF SOUTH EAST DAM
0 100 200
Lt j PLANT DRAWING NUMBER:
HORIZONTAL SCALE IN FEET
VM? 10[/)/:15/11 RESIDUE MANAGEMENT PLAN VE:’;Z(;IRI’:HONATTACHMENT A ISSUED 'swiaizgﬁs DATE POLY MET MINING, INC.
- - | HEREBY CERTIFY THAT THIS PLAN,
2 |06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS SPECIFICATION, OR REPORT WAS ' et | DRAWN: PO FT NORTHMET PROJECT
3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A EOR ITTING 5 5/15/17  [SUPERVSION AND ThaT T A A DULY CAD ATNN G HOYT LAKES, MINNESOTA
4 05/19/15 [ ISSUED FOR INCLUSION IN PERMIT APPLICATIONS R T LAWS OF THE STATE OF CHECKED: _ BARR ENGINEERING CO.
5 [05/15/17] PERMIT APPLICATION UPDATES TR ga?TC:: hg/ggKETPOINTE DRIVE
R — PRNTED aue JHOMAS . RATE—| BARR PROJCT No- BARR Vinerous, .
SIGNATURE WLL/ - 23/69-0C29 Ph: 1-800-632-2277
NOT APPROVED FOR CONSTRUCTION. owTeS/15/17 ceNse 20951 epue DWG. NO. REV
S SHOWN HRF—011 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—012.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:48 PM

INCHES

1

ELEVATION, FEET (MSL)

1800 | 1800
1750 \\ 1750 1750 1750
1700 T~ 1700 1700 1700
\ LIFT |3 DAM PERIMETER DAM SYSTEM (TYP)
N\ EL=1650 (TYP) PIEZOMETER AND INCLINOMETER |LOCATION
\ LIFT 2 DAM
EL=1630 (TYP)
1650 ~ 1650 1650 1650
LIFT 1 DAM
EL=1600 (TYP) A
EXISTING GROUND (TYP) 7
1600 1600 1600 // 1600
/ /‘fwv\-——\\
T T ] ] / ] — — -
1550 1550 1550 1550
EXISTING GROUND (TYR)
0+00 2400 4400 6+00 8+00 10400 12400 14400 15+00 0+00 2400 4400 6+00 8+00 10+00 12400 144+0014+50
SECTION: HRF SOUTH WEST DAM SECTION: HRF _NORTH WEST DAM
0 100 200 0 100 200
| | | | | |
SCALE IN FEET SCALE IN FEET
HORIZONTAL HORIZONTAL
NOTES:
1. SEE DWG. HRF—004 FOR SECTION LOCATIONS.
PLANT DRAWING NUMBER:
VER
_u19 103??/11 RESIDUE MANAGEMENT PLAN VE:’;Z(:IRITHONA'ITACHMENT A |SSUED ISSUI:./;TS:\OT::S DATE POLY MET MINING, INC.
- - | HEREBY CERTIFY THAT THIS PLAN,
2 [06/29/12| RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS SPECIFICATION, O REPORT WaS * [ DRAWN: PO FT NORTHMET PROJECT
FOR SUPERVISION AND THAT | AM A DULY CAD HOYT LAKES, MINNESOTA
3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A R TTING 5 5/15/17  |SUPERVISION AND THat | WTNI NG ,
4+ [05/19/15 ISSUED FOR INCLUSION IN PERMIT APPLICATIONS Mingsors, S OF THE STATE OF [ CHECKED: _ BARR ENGINEERING CO.
5 |05/15/17 | PERMIT APPLICATION UPDATES TR ga%% 'g’g’é’)KETPO'NTE DRIVE
Eg':lSTRUC'I'ION PRINTED NAME THOMAS J. RADUE ["BARR PROJECT NO.: BARR MINNEAPOLIS, MN.
SIGNATURE %#?_ e 23/69-0C29 Ph: 1-800-632-2277
NOT APPROVED FOR CONSTRUCTION. owte S/15/17 eefses 20951 e DWG. NO. REV
bs sHom HRF—012 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—013.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:50 PM

1

INCHES

20"¢ LEAKAGE COLLECTION
SIDE WALL RISER PIPES

N
NN
NN
NN
QN
NN
NN
N
QN
NN
\\\\ \\\\ ', 20”3 DRAINAGE COLLECTION
N \\ SIDE WALL RISER PIPES
\\\\\
\\ NN
\ N
AN N
AN NN
3 >
\\
N
\
N
AR
) \
S

N\
NN
” NN
12" LEAKAGE DETECTION N
N\ SUMP PERFORATED PIPES AN \\\

NN
12"¢ DRAINAGE COLLECTION
SUMP PER\(ORQ\TED PIPES

NN
NN
SN
NN N
A\
AN N
PHASE 1 DAM
EL. 1600
(1) PLAN: LEAKAGE DETECTION SUMP AND SIDEWALL RISER 2\ PLAN: DRAINAGE COLLECTION SUMP AND SIDEWALL RISER
- 0 50 100 o 30 60
dla et | S T B |
SCALE IN FEET SCALE IN FEET
PLANT DRAWING NUMBER:
HYDROMETALLURGICAL RESIDUE FACILTY
SUMP AND SIDEWALL RISER PLAN LAYOUT
[ V& [ DaTE DESCRIPTION ISSUE_STATUS POLY MET MINING, INC.
1 |10/14/11| RESIDUE MANAGEMENT PLAN — VERSION 1 — ATTACHMENT A ISSUED VERSION DATE || ueresy cermFy THAT THIS PLAN,
2 [06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS RO, R e AS. ORecT | DRAWN: PO ET NORTHMET PROJECT
3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATIACHMENT A FOR TTING 5 5/15/17  [SUPERVSION AND THAT T A A DULY CAD ATNN G HOYT LAKES, MINNESOTA
4 [05/19/15[ ISSUED FOR INCLUSION IN PERMIT APPLICATIONS UNDER griE LAWS OF THE STATE OF CHECKED: BARR ENGINEERING CO.
5 [05/15/17 | PERMIT APPLICATION UPDATES TR gaﬂ% %%KETPOlNTE DRIVE
FOR PRINTED NavE THOMAS J. RADUE _I"BARR PROJECT NO.: A MINNEAPOLIS, MN
CONSTRUCTION sionature L lsrtias J. Rule ] 23/69-0C29 B RR Phi 1-800-632-2277
NOT APPROVED FOR CONSTRUCTION. oTeS/AS/17 ucekSe# 20951 e DWG. NO. REV
AS SHOWN HRF-013




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—014.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:51 PM

INCHES

1

CMP PIPE OVER RISERS

DAM BENCH

CMP PIPE OVER RISERS

20"¢ HDPE DR 11
SIDE WALL RISER PIPE

EL. 1570

20" HDPE DR 11
SIDE WALL RISER PIPE

DRAINAGE COLLECTION SYSTEM SEE A

12" HDPE DR 11
PERFORATED SUMP PIPE

GRANULAR DRAINAGE MATERIAL

2' FINE FILTER AGGREGATE

GEOCOMPOSITE
80 mil LDPE OR APPROVED

COVER OVER GEOCOMPOSITE
DRAINAGE NET ALTERNATE GEOMEMBRANE

EL. 1565

(1) SECTION: DRAINAGE COLLECTION SUMP AND SIDE WALL RISER PIPE

o .

Lt

0
|

Lo |
SCALE IN FEET

12"¢ HDPE DR 11
PERFORATED SUMP PIPE

GRANULAR DRAINAGE MATERIAL

\ LINER SUBGRADE

12"¢ HDPE CAP

2’ FINE FILTER AGGREGATE
COVER OVER GEOCOMPOSITE
DRAINAGE NET

—e
/ ==\

GEOSYNTHETIC CLAY LINER
60 mil LDPE OR APPROVED
ALTERNATE GEOMEMBRANE

PLACE GEOTEXTILE AT AREAS
THAT GRANULAR DRAINAGE MATERIAL
IS IN CONTACT WITH GEOMEMBRANE

DRAINAGE COLLECTION SYSTEM SEE

<D

GEOCOMPOSITE

80 mil LDPE OR APPROVED
ALTERNATE GEOMEMBRANE

DAM BENCH

GRANULAR DRAINAGE MATERIAL

PLACE GEOTEXTILE ON AREAS
THAT GRANULAR DRAINAGE MATERIAL
IS IN CONTACT WITH GEOMEMBRANE

‘ SECTION: LEAKAGE DETECTION SUMP AND SIDE WALL RISER PIPE
1/ 0 5 10

12"¢ HDPE DR 11 PERFORATED
DRAINAGE COLLECTION PIPES

1

I T
SCALE IN FEET

80 mil LDPE OR APPROVED
ALTERNATE GEOMEMBRANE

GEOCOMPOSITE

16:1 SLOPE

12"¢ HDPE DR 11 PERFORATED

LEAKAGE DETECTION PIPES

(3 SECTION: DRAINAGE COLLECTION AND LEAKAGE DETECTION PIPES AND SUMPS

PLACE GEOTEXTILE AT AREAS

12"¢ HDPE CAP

GEOSYNTHETIC CLAY LINER

PLACE GEOTEXTILE AT AREAS

80 mil LDPE OR APPROVED
THAT GRANULAR DRAINAGE MATERIAL
ALTERNATE GEOMEMBRANE IS IN CONTACT WITH GEOMEMBRANE

LINER SUBGRADE

GRANULAR DRAINAGE MATERIAL

GEOSYNTHETIC CLAY LINER

NOTES:

1. SEE DWG. HRF-010 FOR SECTION LOCATIONS.

2. DIFFERENCE IN GRANULAR DRAINAGE MATERIAL PATTERN
SHOWN FOR VISUAL CLARITY PURPOSES ONLY. BOTH LEAKAGE

DETECTION AND DRAINAGE COLLECTION AGGREGATES ARE THE
SAME.

3. GEOMEMBRANE TYPE AND GEOCOMPOSITE TYPE REQUIRES
APPROVAL BY DESIGN ENGINEER.

4. LINER SEPARATION NOT SHOWN TO SCALE FOR CLARITY.

60 mil LDPE OR APPROVED
ALTERNATE GEOMEMBRANE

THAT GRANULAR DRAINAGE MATERIAL PLANT DRAWING NUMBER:

IS IN CONTACT WITH GEOMEMBRANE

HYDROMETALLURGICAL RESIDUE FACILTY

g 1° SUMP AND SIDEWALL RISER SECTIONS
SCALE IN FEET
_VN? 10[/)’:25/11 RESIDUE MANAGEMENT PLAN VE:SEIZ(:IRITHONA'ITACHMBJT A SSUED ISSUS/EZTS?OTS DATE POLY MET MINING, INC.
_ — | HEREBY CERTIFY THAT THIS PLAN,

2 [06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS SPECIFICATON, OR REPORT WAS [ DRAWN: PO ET NORTHMET PROJECT

3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATIACHMENT A EOR TTING 5 5/15/17  [SUPERVISION AND THAT I Al A DULY CAD GTNN G HOYT LAKES, MINNESOTA

4+ [05/19/15 | 1SSUED FOR INCLUSION IN PERMIT APPLICATIONS \ADER IHE LAWS OF THE STATE OF [ CHECKED: _ BARR ENGINEERING CO.

5 [05/15/17 | PERMIT APPLICATION UPDATES TR gaﬂ% 'gg’gKETPO'NTE DRIVE
FOR PRINTED NAME THOMAS J. RADUE _|"RARR PROJECT NO.: BARR MINNEAPOLIS, MN
CONSTRUCTION SIGNATURE %WLL—‘Z‘L/ 23/69-0C29 =] Ph: 1_300_532’_227.7
NOT APPROVED FOR CONGTRUCTION. DATES/1S/17 uceRse# 20951 e WG, NO. RV

AS SHOWN " HRF-014 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS-015.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:52 PM

INCHES

1

GRANULAR DRAINAGE MATERIAL

RISER PIPE COVER SEE:@

’.\?\',,.L.mn
— ~— [
e Ll T
e —
.’.'.;'4

[

3—5" BEDDING UNDER
SIDEWALL RISER PIPES

PUMP AND SKID ASSEMBLY SEE: @

25+ LF 12"¢ PERFORATED

DR11 HDPE PIPE, SEE 'E

5" DEPTH

4” THREADED RIGID DISCHARGE PIPE

20"x12” HDPE DR 11 REDUCER

12" HDPE DR 11 14" BEND

PLACE GEOTEXTILE AT AREAS
THAT GRANULAR DRAINAGE MATERIAL
IS IN CONTACT WITH GEOMEMBRANE

2" MIN AGGREGATE UNDER
PIPES IN SUMP

1\ DETAIL: DRAINAGE COLLECTION SUMP
S

015/ NT'

GRANULAR DRAINAGE MATERIAL

PUMP AND SKID ASSEMBLY SEE: @

8’ DEPTH

RN
~ =L TS
[ =]
/_, M~
e Ny
I.I.I./~/~I.,
’.I.I.;b

3—5" BEDDING UNDER
SIDEWALL RISER PIPES

100+ LF 12°¢ PERFORATED

DR11 HDPE PIPE, SEE 'E

8" THREADED RIGID DISCHARGE PIPE

20"x12" HDPE DR 11 REDUCER

PLACE GEOTEXTILE AT AREAS

THAT GRANULAR DRAINAGE MATERIAL

IS IN CONTACT WITH GEOMEMBRANE
2" MIN AGGREGATE UNDER

(4™ SECTION: PUMP AND SKID SECTION
‘— s

A
‘Q

SKIDS SKIDS

(E ) SECTION: PUMP_AND SKID SECTION
NTS

ALL SLOTS ARE 1/4" WIDE

O /- .
i p-g 0

12" HDPE DR 11 DRAINAGE COLLECTION
PIPE OR LEAKAGE DETECTION PIPE

2

@ ETAIL: DRAINAGE COLLECTION AND LEAKAGE DETECTION PIPE PERFORATION

- NTS

20” HDPE DR 11
SIDE WALL RISER PIPE
FINE FILTER AGGREGATE

4’ MIN.

PIPES IN SUMP 'éIEER SYSTEM : p— — p— p— p— —
12" HDPE DR 11 14° BEND 4 MIN. 4’ MIN.
‘ DETAIL: LEAKAGE DETECTION SUMP SEWALL RISER PIRES
DETAIL: RISER PIPE COVER
ﬂ NTS
\_/
PLANT DRAWING NUMBER:
rewse~eZ T T T T T T T T
-
e e I 1 I ”5 HYDROMETALLURGICAL RESIDUE FACILTY
BOTTOM SUPPORT SUMP AND PUMP DETAILS
(PRS0 N I T
[ 0T 0T 0T T 1T 1
_VN? 103??/11 RESIDUE MANAGEMENT PLAN VE:;Z?:“ONATTACHMENTA |SSUED Iswiaizgzs DATE POLY MET_MINING, INC.
SKIDS (1 OF 3) - - | HEREBY CERTIFY THAT THIS PLAN,
L L 2 [06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS R e m A= DIRECT | DRAWN: PO ET NORTHMET PROJECT
3 [12/14/12| RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A r:%gmmnc 5 5/15/17 | O e ToaL EnmimeY CAD MTNING HOYT LAKES, MINNESOTA
DETAIL: PUMP_AND SKID ASSEMBLY 4 [05/19/15| ISSUED FOR INCLUSION IN PERMIT APPLICATIONS ul':?Nﬂéso".I","f LAWS OF THE STATE OF CHECKED: BARR ENGINEERING CO.
NTS 5 |05/15/17 | PERMIT APPLICATION UPDATES TR _ ga%% 'VZ'GEKETPO'NTE DRIVE
FOR PRINTED Name THOMAS J. RADUE ["BaRR PROJECT NO.: MINNEAPOLIS, MN
CONSTRUCTION sionature 7 arnas Z Rolee 23/69-0C29 BARR Ph: 1-800-632-2277
NOT APPROVED FOR CONSTRUCTION. owte SZ1S/17 eelses 20951 e DWG. NO, REV
AS SHOWN HRF-015 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01—-CS—016.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:54 PM

INCHES

1

SEED AND FERTILIZE OR HYDROMULCH

4" TOPSOIL

NOTES:

30" ACCESS ROAD

SAFETY BERM

2%

e — et

ANCHOR TRENCH,

\ LTVSMC COARSE TAILINGS

OR OTHER APPROVED
STRUCTURAL FILL

1. ON SIDE SLOPES LOWER GEOMEMBRANE TO BE TEXTURED ON
BOTH SIDES. UPPER GEOMEMBRANE TO BE TEXTURED ON

BOTTOM SIDE ONLY.
2. GEOMEMBRANE TYPE AND THICKNESS IS

PRELIMINARY. TYPE

AND THICKNESS MUST BE APPROVED BY DESIGN ENGINEER.

PROTECT LINER BY PLACING
PLYWOOD ALONG EDGE

GEOMEMBRANE
GEOCOMPOSITE

=

Ly
~.

BACKFILL WITH
EXCAVATED MATERIAL

GEOSYNTHETIC CLAY LINER (GCL)

30" BENCH

AN

v LINER EXTENSION, SEE

2%

ANCHOR TRENCH, SEE

TOP OF LINER SYSTEM, SEE

TOE OF SLOPE TRANSITION;
SEE

N/

-

2’ FINE FILTER
AGGREGATE COVER
OVER GEOCOMPOSITE
AND BASE OF FACILITY

HYDROMETALLURGICAL
RESIDUE

15

GEOCOMPOSITE

UNER sysTew A === _
SEE T

SECTION: PERIMETER DAM TYPICAL CROSS SECTION

80 mil LDPE OR APPROVED
ALTERNATE GEOMEMBRANE.
SEE NOTES

NTS

GEOCOMPOSITE

LINER
/ SUBGRADE
GEOSYNTHETIC

CLAY LINER
(GeL)

TEXTURED GEOMEMBRANE ON SLOPE

60 mil LOW DENSITY POLYETHYLENE

OR APPROVED ALTERNATE

GEOMEMBRANE. SEE NOTES

GEOMEMBRANE

GEOCOMPOSITE

TEXTURED GEOMEMBRANE
| 5 (MIN.)

—
SMOOTH GEOMEMBRANE

WELD

SMOOTH GEOMEMBRANE

A\DETAIL: TOE OF SLOPE GEOMEMBRANE — TYPE TRANSITION

N

- - - -7
/ LINER SUBGRADE GEOSYNTHETIC CLAY LINER (GCL)
PLANT DRAWNG NUMBER:
/5\\ DETAIL: DRAINAGE COLLECTION SYSTEM HYDROMETALLURGICAL RESIDUE FACILTY
N o 5 10 TYPICAL SECTIONS
L | |
SoAlE W FeET AND DETAILS
_"m?‘ DATE DESCRIPTION ISSUE STATUS POLY MET MlNlNG, |NC.
1_[10/14/11| RESIDUE MANAGEMENT PLAN — VERSION 1 — ATTACHMENT A ISSUED VERSION DATE || weneoy ceRtiry TveT THiS PLAN,
2 [06/29/12 | RESIDUE MANAGEMENT PLAN — VERSION 1 — RESPONSE TO COMMENTS SPECIFCATON, OR REPORT WAS [ DRAWN: PO FT NORTHMET PROJECT
3 [12/14/12 | RESIDUE MANAGEMENT PLAN — VERSION 2 — ATTACHMENT A BOR TTING 5 5/15/17  [SUPERVSION Ao THAT T A A DULY CAD TN N & HOYT LAKES, MINNESOTA
4 [05/19/15 | ISSUED FOR INCLUSION IN PERMIT APPLICATIONS Mingsors, S OF THE STATE OF [ CHECKED: _ BARR ENGINEERING CO.
5 [05/15/17| PERMIT_APPLICATION UPDATES TR 4300 MARKETPOINTE DRIVE
FOR PRINTED NAME THOMAS J. RADUE ["RARR PROJECT NO.: A MINNEAPOLIS, MN
CONSTRUCTION SINATURE 7 letrmag . R boe | 23/69-0C29 _B RR Phi 1-800-632-2277
NOT APPROVED FOR CONSTRUCTION. owE S/1S/17 ucefSet 20951 [ora DWG. NO. REV
AS SHOWN HRF—-016 A




CADD USER: Cristian A. Diaz FILE: K:\DESIGN\23690C29.10\PERMIT_NMT—01-CS—017.DWG PLOT SCALE: 1:2 PLOT DATE: 5/15/2017 6:56 PM

1

INCHES

ABOVE GRADE PIPE | BELOW GRADE PIPE

4+00 5+00 PIPE TRENCH
== 5 ALIGNMENT

NOTES:

1. PIPE CLEAN—OUT AND PIG LAUNCHING AND RECEIVING
ACCESS TO BE PROVIDED IN ABOVE—GRADE PORTIONS OF
PIPE.

2. PIPING LAYOUT (PLAN AND PROFILE) IS PRELIMINARY.

3. PIPE SIZES ARE PRELIMINARY.

(T PLAN: PIPING LAYOUT
_ 0 100 2?0

I |

SCALE IN FEET

DISCHARGE PIPE AND RETURN PIPE ALIGNMENT
EXISTING GROUND ~
ABOVE GRADE PIPE | BELOW GRADE PIPE Z
1700 1700 DISCHARGE PIPE =
= 6" DR11 HDPE\ @
L —
z e~ /T T RETURN PIPE
& 8”9 DR17 HDN\“
B 1650 1650
sz“ e} Q.
Q —
= =] > | 2 | ™ AUXILIARY DISCHARGE PIPE
g 6°¢ SDR11 HDPE
4 1600 1600 7
0+00 1400 2400 3400 4400 5+00 6+00 7400 8+00 9+00 10400 11400 12400 13400 14400 15400 15+69 SECTION: PIPE TRENCH (TYP.
o 2 4 6 B
FRTETRTETE FRTRTNTET] R R—|
PROFILE: PIPING LAYOUT SCALE IN FEET
0 100 200
Lot |
HORIZONTAL SCALE IN FEET
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INCHES

1

/4"x4" WOOD POST MARKER

6% HDPE SDR11 DISCHARGE PIPE
4" HDPE
/ SDR11 PIPE

GATE VALVE

FLEXIBLE HOSE
QUICK DISCONNECT
| FLOW TO
\COMPOSITE LINER

/1\DETAIL: TYPICAL RESIDUE DISCHARGE POINT
Y o 1 2 3 4

[RRRRARAA | 1
SCALE IN FEET

NOTES:
1. PIPE SIZES ARE PRELIMINARY.
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1

INCHES

6" FLEXIBLE HOSE

FLOATING PUMP STATION

SUBMERSIBLE PUMP
(TYP. OF 2)

6" MIN.

8"¢ DR17

HDPE RETURN WATER PIPE

ACCESS WALKWAY \

1

JQ@
4

SUBMERSIBLE PUMP (TYP)

6" CHECK VALVE

ANCHOR BLOCK

MINIMUM CLEARWATER DEPTH
AT PUMP INTAKE

ELEVATION: RETURN WATER PUMP RAFT

0 2 4 6 8
[FYTTATETTI FYETATETE] N
SCALE IN FEET

ACCESS WALKWAY

1]
il

Iy

.
!

ft
1

6"¢ BUTTERFLY
VALVE
69 STEEL PIPE
FITTINGS (TYP) GRATING (TYP.)
I\ T T T T u T T
\
1 \ 1 1 1 I 1 n 1
/ |
— e
=l =~
e il oot
=il =
H i
@

FLOW

= [

PLAN: RETURN WATER PUMP RAFT

0 1 2 3 4
(FYTTATETTI FYETATHTE] N
SCALE IN FEET

COUPLING 8"¢ DR17 HDPE PIPE

6°¢ FLEXIBLE HOSE

PIPE SUPPORT PONTOON (TYP.)

RESIDUE FACILITY DAM

PROTECT LINER BY PLACING
GEOTEXTILE UNDER PONTOONS

RETURN FLOW TO
HYDROMET PLANT

ANCHOR BLOCK

PLANT DRAWING NUMBER:

HYDROMETALLURGICAL RESIDUE FACILTY
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FY THAT THIS PLAN,
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FINE FILTER AGGREGATE

TAILINGS BASIN

o
LS

B
Lkt

\

=) |, [

g

BOOSTER
PUMP HOUSE

2 966 og

DRIANAGE PIPE

ESTABLISH TEMPORARY
RESIDUE DISCHARGE PIPE

0\ i .
V)

1) PLAN: START OF MINE YEAR 20 RESIDUE GRADES
0 300 600

|
SCALE IN FEET

2/

6" COMMON BORROW
VEGETATED SURFACE

40 MIL LDPE GEOMEMBRANE

Wl

T

— —\ GEOGRID

TAILINGS BASIN
CELL
2W

. o
A=l

Ldor?™

T\
—
PUMP HOUSE 3

BOOSTER

%00 oo

DRAINAGE PIPE

(3 PLAN: END OF MINE YEAR 20 RESIDUE AND TEMPORARY COVER GRADES @

0

300 600
Ll 1 | |

SCALE IN FEET

NOTES:

1. PRIOR TO FINAL CLOSURE PLACE TEMPORARY
COVER OVER NEWLY GRADED RESIDUE.

2. ALLOW FOR RESIDUE MATERIAL TO SETTLE PRIOR
TO PLACEMENT OF FINAL COVER.

3. COMMON FILL AS NEEDED TO ACHIEVE SLOPES
THAT FACILITATE SURFACE WATER RUNOFF.

PLANT DRAWING NUMBER:

HYDROMETALLURGICAL RESIDUE FACILTY
CLOSURE
PREPARATION PLAN

NON—-WOVEN GEOTEXTILE

POLY MET MINING, INC.
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LOW SPOTS
GRADE TO DRAIN /

N
(LOCATIONS SHOWN
/AS EXAMPLES)

PLAN: TEMPORARY COVER REGRADING

TAILINGS BASIN

e .
1 AD ‘?<
“‘ A BOOSTER *M =

PUMP HOUSE

2 966 og

2

S

TAILINGS BASIN
CELL
2W

PUMP HOUSE

8 %00 oo

=]
ok 3
>

l DRAINAGE PIPE
//
gl
LT
R \ m

(4 PLAN: FINAL COVER GRADES
. 0 300 600

300 600
T | | T N '
SCALE IN FEET SCALE IN FEET
NOTES:
1. PRIOR TO FINAL CLOSURE GRADE ANY LOW SPOTS
CREATED DURING SETTLEMENT ALLOTMENT TIME.
2. INSTALL DRAIN TUBING AND SURFACE WATER
INLETS.
PLANT DRAWING NUMBER:
HYDROMETALLURGICAL RESIDUE FACILTY
TEMPORARY COVER AND
FINAL COVER GRADING
_"E DATE DESCRIPTION ISSUE STATUS POLY MET MlNlNG, |NC.
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INCHES

TAILINGS BASIN
CELL

™ DRAINAGE AREA
BOUNDARY
AND CLASS Il RIPRAP SPILLWAY

(TYP) — SEE NOTE 1 \

\/W

STORM WATER INLET
SEE DWG. HRF-023

N

BN
DRAIN TUBING SEE
DWG. HRF-023

St
\\\» &
STORM WATER DISCHARGE POINT ‘

PUMP HOUSE
=N

DRAINAGE PIPE
NOTES:

1. FIELD—ALIGN SURFACE WATER DISCHARGE PIPES TO
DISCHARGE CLEAN SURFACE RUNOFF TO LOCATION
OUTSIDE OF GROUNDWATER CONTAINMENT SYSTEM.
SEE FTB SEEPAGE CAPTURE AND STREAM
AUGMENTATION SYSTEMS DRAWINGS.

2. EMERGENCY OVERFLOW NOT SHOWN. SEE HRF-023
3. FIELD—FIT TOE—OF-SLOPE DRAINAGE SWALE TO

DRAIN STORMWATER RUNOFF AND TO PREVENT
PONDING AT TOE OF SLOPE.

\ PLANT DRAWING NUMBER:
h HYDROMETALLURGICAL RESIDUE FACILTY
i FINAL CLOSURE
GRADING AND DRAINAGE
VER
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INCHES

1

RIPRAP SPILLWAY

2%

STORM WATER PIPE _SLOPE _SLOPE 1%

SLOPE 1% \\

4" TOPSOIL

- TOP OF FINAL COVER

S

ER e 4 GEOMEMBRANE BOOT CATCH BASIN TOP OF TEMPORARY COVER

\ ! 6"¢ CPEP DRAIN TUBING
EMERGENCY OVERFLOW

\ DROMETALLURGICAL \
HRF PERIMETER DAM

( )SECTION: STORM WATER INLET
NTS

N

NOTES:
1. TEMPORARY COVER MATERIALS NOT SHOWN ON THS

12" TOPSOIL DRAWING. SEE DETAIL 3 ON DWG. HRF-020.

6" CPEP

DRAIN TUBING
SLOPE VARIABLE 12" FINE FILTER AGGREGATE
_SLOPE VARIABEE

40 MIL LDPE GEOMEMBRANE OVER
[™—GCL OR APPROVED ALTERNATE
HYDRAULIC BARRIER COVER SYSTEM

LTEMPORAF\’Y COVER — SEE DETAIL 2
ON DWG. HRF-020 [>— NON—WOVEN GEOTEXTILE (IF REQUIRED)

[HYDROMETALLURGICAL RESIDUEf

DAM \
( E ) SECTION: FINAL COVER
NTS

12" TOPSOIL

SLOPE VARIABLE 12” FINE FILTER AGGREGATE
et bl iulnctmnd

™—40 MIL LDPE GEOMEMBRANE OVER

\ HRF PERIMETER DAM

GCL OR APPROVED ALTERNATE

HYDRAULIC BARRIER COVER SYSTEM
LTEMPORARY COVER — SEE DETAIL 2 \

ON DWG. HRF-020 [™>— NON—WOVEN GEOTEXTILE (IF REQUIRED)

[HYDROMETALLURGICAL RESIDUE:

\ LINER SYSTEM
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INCHES

1

6 INCH, SCH 40
PROTECTIVE PVC
CASING WITH CAP

< >DETAIL: TYPICAL (OP) SCREENED PIEZOMETER INSTALLATION
NTS

% RISER PIPE W/CAP
2 [
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I (7] GROUND SURFACE
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11==
2|
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GROUT
[}
w
&
s
SOLVENT b
WELDED JOINT
z
SCREEN SCH. 40 &
FLUSH COUPLING x|&
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%) w
5 23
; v <
~

‘ DETAIL: TYPICAL VIBRATING WIRE PIEZOMETER TIP
N/ Vs

DISPOSABLE GROUT PIPE

LEAVE 1’ (MIN.)
3" (MAX.) EXTENSION
ABOVE GROUND

KKK R
KKK
R

NEW 17 MINIMUM DIAMETER
DISPOSABLE GROUT
PIPE

‘\ VIBRATING WIRE

PIEZOMETER TIP

HEAVY DUTY STEEL POST

SUNCAST DELUXE HOSE HANGER OR
EQUIVALENT FOR PIEZOMETER WIRE
COIL, ATTACH TO STEEL POST

/COIL EXCESS CABLE

GROUND SURFACE

MULTIPLE VIBRATING WIRE PIEZOMETER
BUNDLES WITHIN SAME BOREHOLE. TIE
CABLE AGAINST DISPOSABLE GROUT
PIPE.

<E> DETAIL: TYPICAL (VW) VIBRATING WIRE PIEZOMETER INSTALLATION
NTS

TIE VIBRATING WIRE PIEZOMETER TIP TO
CABLE SO THAT IT IS POINTED UP

VIBRATING WIRE PIEZOMETER CABLE, KEEP
SLACK FULL LENGTH DURING

INSTALLATION AND ALLOW FOR 20%
MORE LENGTH THAN BORING DEPTH

W QKR
APIMD A

SCREEN SCH. 40
FLUSH COUPLING

NOTE:

SEE SPECIFICATIONS FOR MONITORING WELLS

6 INCH, SCH 40
PROTECTIVE PVC
CASING WITH CAP

RISER PIPE W/CAP

PROVIDE THREADS AT TOP
FOR FUTURE EXTENSION

GROUND SURFACE

3’ MAX.
MIN

D

PROTECTIVE CASING
4’ BELOW GROUND

GRAVEL/ o
SAND F'AC%K

SLOTTED SCREEN, VARIES

VARIES, SAND PACK

END CAP

<E> DETAIL: TYPICAL (MW) FULLY SCREENED PIEZOMETER INSTALLATION
NTS
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