TBaffinland

Assol Kubeisinova

Director of Technical Services, NWB
P.O.Box 119

Gjoa Haven, NU X0B 1J0

24 January 2019

RE: Response to Comments
Mary River Mine Site Fuel Storage Facility and 15 ML Arctic Diesel Tank
Mary River Project - Type ‘A’ Water Licence - 2AM-MRY1325 - Amend. No. 1

Baffinland Iron Mines Corporation (Baffinland) provides the attached response to comments on the
planned construction of the Mary River Mine Site Tank Farm at the Mary River Project. Responses to
comments received from the Qikigtani Inuit Association (QIA) and Crown Indigenous Relations and
Northern Affairs Canada (CIRNAC) are provided in Attachment A.

The following revised and new for-construction drawings are included in Attachment B:

Drawing No. Rev. Drawing Title

No.
H353004-10000-210-276-0001-0001 | 1 Mine Site Additional Tank Farm Storage P & ID
H353004-10000-220-260-0002-0001 | 1 Mine Site Tank Farm Dyke Miscellaneous Details
H353004-10000-220-260-0003-0001 0 Mine Site Tank Farm Dyke Access Stairs
H353004-10000-220-272-0009-0001 | 1 Mine Site Tank Farm Grading Plan
H353004-10000-220-272-0010-0001 1 Mine Site Tank Farm Layout & Grading Points
H353004-10000-220-272-0011-0001 | 1 Mine Site Tank Farm Subgrade Plan
H353004-10000-220-272-0012-0001 | 1 Mine Site Tank Farm Subgrade Layout & Grading Points
H353004-10000-220-273-0001-0001 1 Mine Site Tank Farm Dyke Sections A to D
H353004-10000-220-273-0002-0001 1 Mine Site Tank Farm Dyke Sections E & F
H353004-10000-220-273-0003-0001 1 Mine Site Tank Farm Dyke Section G & H
H353004-10000-220-273-0004-0001 | 1 Mine Site Tank Farm Dyke Sections & Details
H353004-10000-220-273-0006-0001 | 1 Mine Site Sections Through Truck Loading/Offloading Area
H353004-10000-240-270-0001-0001 1 Mine Site Fuel System 15,000,000L Arctic Diesel Tank
H353004-10000-240-272-0002-0001 1 Mine Site Tank Farm General Arrangement
H353004-10000-240-272-0003-0001 | 1 Mine Site Tank Farm Enlarged Piping Plan & Sections
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Drawing No. Rev. Drawing Title
No.

H353004-10000-240-272-0004-0001 Mine Site Tank Farm Site Signage

H353004-10000-240-273-0002-0001 Mine Site Tank Farm Piping Section B & Miscellaneous Details

H353004-10000-260-272-0005-0001 Mine Site Tank Farm Electrical General Arrangement

R R R,| R

H353004-10000-260-272-0007-0001 Mine Site Tank Farm Grounding Plan

We trust that these responses provide adequate assurance and additional clarification. Should there
remain any outstanding comments or concerns, please contact the undersigned at your convenience.

Regards,

Christoph%

Environmental & Regulatory Compliance Manager

Attachments:

Attachment A: Response to Comments

Attachment B: Revised For-Construction Drawings
Attachment C: Standard Specification — Fill Placement
Attachment D: Standard Specification — Geomembranes

Cc:

Karén Kharatyan (Nunavut Water Board)

Fai Ndofor, Sean Joseph (Qikigtani Inuit Association)

Bridget Campbell, Sarah Forté, lan Parsons (Crown-Indigenous Relations and Northern Affairs Canada)
Grant Goddard, Megan-Lord Hoyle, Timothy Ray Sewell (Baffinland)

2275 Upper Middle Road East, Suite 300 | Oakville, ON, Canada L6H 0C3
Main: 416.364.8820 | Fax: 416.364.0193 | www.baffinland.com
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No. Comment Baffinland Response
QIA Comments

1 As stated in the notification, Baffinland intends to commence The schedule for construction was adjusted as a result of the
construction on or before August 15, 2018. Does this schedule Milne Port 15 ML tank construction in 2018. The proposed start
provide adequate time for the NWB, QIA and other interested date for construction is 25 March 2019.
parties to review and accept the final design and for- constructions
drawings as per Part D, Item 2 of the water licence issued to the
Project.

2 Adequate reclamation security — Baffinland in their notification does | The construction of the Mine Site Tank Farm and 15 ML tank
not address the fact that adequate security for the proposed have subsequently been included in the 2019 Work Plan and
development has not been posted with the QIA. QIA request that associated reclamation security estimate.
this be addressed prior to any construction activities.

3 Baffinland does not completely address the fact that the Baffinland believes it has adequately addressed this in the
construction of the proposed containment berm and the storage of | notification as follows:
an additional 15 ML Arctic diesel fuel on site is within the approved “The construction of the fuel containment berm is an approved
scope of the Project and volume of fuel approved by the Nunavut component of the Project under Project Certificate No. 005 and is
Impact Review Board (NIRB) under Project Certificate No. 005. A within the scope of the Project assessed and approved by the
confirmation letter from the NIRB may be required. Nunavut Impact Review Board (NIRB). It will be constructed

within the existing footprint. The fuel containment berm is a
reconfiguration of the fuel storage depicted in the Final
Environmental Impact Statement (FEIS) (Volume 3, Mary River
Project, FEIS).”

4 Environmental monitoring of construction activities has not been A description of environmental monitoring is not a requirement
included in the notification. Environmental monitoring should be of a Notification under Part D, Item 2. It should be noted that all
further detailed based on the planned activities to ensure no construction at the Project is subject to the approved
unforeseen environmental impacts occur. Management Plans, which detail monitoring requirements

where appropriate. Consistent with the requirements of the
Type “A” Water Licence, surface water downstream of the
construction activity will be monitored weekly, when flowing.

5 Baffinland states that no significant updates will be required to any Baffinland is unclear what analysis would be required to support

management plans. If Baffinland does not consider any relevant
management and monitoring plans require changes, QIA
recommends supporting this assumption with relevant analyses.

the statement that no significant updates will be required to any
management plans as a result of this planned work. As a fuel
containment facility, the details of the Spill Contingency Plan
and Emergency Response Plan will not require an update,
however the Site layout and volume totals will need to be
updated in both plans.
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No. Comment Baffinland Response

6 Baffinland’s design brief does not provide construction QA/QC Baffinland uses standard specifications and QA/QC for fill
specifications and geomembrane installation specifications required | placement as well as geomembrane installation, detailed in the
to ensure the construction is completed according to the design Standard Specification — Fill Placement provided in Attachment
intent and to an acceptable standard. Specifically, the design is C, and the Standard Specification — Geomembranes provided in
missing a quality assurance and quality control for material Attachment D.
placements, construction density and water content requirements.
Specifications are to be signed and stamped by a Professional The Construction Monitoring Report required under Part D, Iltem
Engineer. The results of said QA/QC monitoring and installation data | 17 will be submitted ninety (90) days following completion of
are to be provided in the construction summary report construction. The Construction Monitoring Report will include “a

comparison of measured versus predicted performance of
infrastructure and facilities”, where applicable.

CIRNAC Comments
1 Comment: Baffinland is unclear why a feasibility study would be required
CIRNAC notes that the Notification of Planned Construction Work for construction of an approved activity that “is consistent with
submission presents the design of a diesel tank with a storage the FEIS” as CIRNAC has confirmed.

capacity of 15 million litres (ML). The volume of diesel fuel permitted
to be stored at the Mary River Mine Site is consistent with the FEIS. | The consolidation of fuel storage from multiple tanks to a single
However, the FEIS states that Baffinland was approved for three 5 bulk fuel storage facility at the Mine Site will reduce the area
ML diesel storage tanks, with a total capacity of 15 ML (which was that would be exposed to fuel storage and fuelling activities,
unchanged in the FEIS addendum, 2013) with no mention of a single | limiting the overall impact of fuel storage and distribution at the
tank with a 15 ML capacity. In addition, the 2018 Work Plan shows Mine Site. This reduces the volume of infrastructure and

no mention of building a 15 ML diesel tank at the Mary River Mine activities that could potentially result in spills or leaks.

Site this year. No feasibility plans were shared explaining the

rationale for changing the original scope approved by the NIRB, The environmental impacts do not increase as a result of the
which is important to clarify on the basis of the ground loading consolidation of fuel at the Mine Site, as the impacts associated
capacity. with fuel are primarily associated with the use and combustion

of fuel rather than storage.
Recommendation:
CIRNAC requests further clarification, such as a feasibility study The construction of the Mine Site Fuel Storage Facility was
including an options analysis, for the rationale to change the scope subsequently included in the 2019 Work Plan and associated
from three 5 ML tanks to one 15ML tank. We also seek information reclamation security estimate, and planned for construction in
on how such a construction would change the reclamation security March 2019.

estimate.

CIRNAC recommends that the Board clarifies the discrepancy with
NIRB.
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No. Comment Baffinland Response
2 Comment: The submitted design is consistent with CIRNAC's interpretation;
The For-Construction Drawings for the berm show that three tanks the Fuel Storage Facility has capacity for three (3) 15 ML tanks,
of 15 ML capacity are to be built, while the Design Brief states that however only one (1) is proposed for construction starting 25
only one tank of 15 ML capacity is to be built. CIRNAC interprets this | March 2019.
to mean that the berm is designed to accommodate three 15 ML
diesel tanks, that only one is to be constructed at this time, and that
the other two tanks, also of 15 ML capacity, will be built in the
future following NIRB approval.
Recommendation:
CIRNAC requests confirmation of the above interpretation of
planned construction.
3 Comment: i The dyke sump specifications are provided on
The lack of some drawings information does not concur to a better Drawing H353004-10000-220-273-0004-0001 in the
understanding of the design concept. submission package.
ii. The weight of the tank as provided by the tank
Recommendation: supplier Laframboise Group Inc. is as follows;
i The indicated dyke sump specifications and details are Empty: 375,000 kg
to be indicated on the drawings. Full of Water: 15,600,000 kg
ii. Baffinland is to clarify the fuel tank self-weight in Operating: 12,830,000 kg
connection with the specific gravity of contents (0.78 -
0.82) provided. Baffinland is to indicate this information
on the drawing.
4 Comment: General updates to site layout drawings and fuel volumes

CIRNAC notices that the most recent version of the Spill Contingency
Plan (Revision 3, 2017) does not include a reference to the planned
15 ML diesel tank and associated berm.

Recommendation:

CIRNAC recommends that the new storage capacity is accounted for
in the Spill Contingency Plan the next time it is updated.

presented in Baffinland’s Spill Contingency Plan (BAF-PH1-830-
P16-0036) will be required and included in the NWB Annual
Report.
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Comment

Comment:

CIRNAC notices from the construction drawings presented in
Baffinland's Notification of Planned Construction Work that the
berm is scheduled to be constructed within thirty- one metres (31
m) of a stream. CIRNAC would like to remind Baffinland that the

Licence 2AM-MRY1325 - Amendment No. 1 states in Part D, Item 25:

The Licensee shall prevent the deposition of debris or sediment from
entering into or onto any Water body, with respect to the
construction of access roads, site laydown pads and areas or other
earthworks. These materials shall be disposed of at a distance of at
least thirty-one (31) metres from the ordinary High Water Mark in
such a manner that they do not enter the Water.

Baffinland Response
The layout design of the Tank Farm facility has been adjusted to
ensure construction does not encroach on the 31 metre distance
from the high water mark. The revised drawings are provided as
Attachment B.
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Revised For-Construction Drawings
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LAYOUT & GRADING POINTS LAYOUT & GRADING PQINTS LAYOUT & GRADING POINTS LAYOUT & GRADING POINTS LAYQUT & GRADING POINTS
TARGET Mo. FEATLURE ELEVATION | NORTHING EASTING TARGET No. FEATURE ELEVATION | NORTHING EASTING TARGET Mo, FEATURE ELEVATION § NORTHING EASTING TARGET No. FEATURE ELEVATION | NORTHING EASTING TARGETY No. FEATURE ELEVATION | NORTHING EASTING
100 TOE OF DYKE 188.300 7913520.821 | 560972.360 220 TOP OF BYKE 190,100 79134265.966 § 561164.887 [l 339 ROAD EDGE 185.534 TO13414 990 | 561002575 506 GRADE BREAK 187.718 7134853 450 | 561021.063 o TANK PAD TOE 187.6853% TH13454 698 | S61123. 418
104 TOE OF DYKE 188.300 7913515.359 | 560895.065 221 TOP OF DYKE 180.100 7913422.871 | 561158.448 El 340 ROAD EDGE 186.016 7913428.183 | 560998 483 507 GRADE BREAK 187.71% TH13405.776 | 581011.642 702 TANK PAD TOE 187.928 To13445.105 § 561114.434
102 TOE OF DYKE 188.300 7913509.740 | S61018.002 222 TOF OF DYKE 193100 79134136811 | 561153.380 K1Y ROAD EDGE 186.500 7913434287 | 560897.641 508 GRADE BREAK 187.724 T913497.769 | 561601.057 703 TANK PAD TOE 188.627 TO13433.980 | 561100.654
103 TOE OF DYKE 186.300 T913503.841 | 561030947 223 TOF OF YKE 193,104 T913403.359 | 561144257 342 ROAD EGGE 187.000 TO1I442 249 | 560996605 509 GRADE BREAK 187.734 7913501.240 | 560982.880 704 TANK PAD TOE 188.129 7913428383 1 561110179
104 TOE OF DYKE 188.300 7912497 247 | 561040287 224 TOP OF DYKE 196,150 791340%1.292 | 561137.717 33 ROAD EDGE 187.325 TH13448.714 | 560995 863 510 GRADE BREAK 187.738 7913502.165 | 560977.323 705 TANK PAD TOE 188194 TA13421.468 1 561115.105
105 TOE OF DYKE 188.300 7913490652 | 561049.626 225 TOP OF DYKE 186,100 FO1405.026 | 981122473 344 ROAD EDGE 188.300 TOI34B7.108 | 560938 134 511 GRADE BREAK 187.768 7913507.943 | 500975.458 706 TANK PAD TOE 188.222 TH13416.335 | H61124.316
106 TOE OF DYKE 188.300 T913485.576 | 561059.282 226 TOP OF DYKE 190.100 7013408.762 | 561103.049 345 ROAD EDGE 188.300 T913475.366 | 560980.560 512 GRADE 8REAK 188.065 TO13512.914 | 560980.037 707 TANK FAD TOE 185.194 713416632 | 561134.867
107 TOE OF DYKE 188.300 T91348C.10G | 561G74.141 227 TOP OF DYKE 1940.020 7913411.837 | 581086.15% 346 ROAD EDGE 188.300 7913493.208 | 560954263 513 GRADE BREAK 188233 7913444 156 | 561008.571 708 TANK PAD TOE 188.128 T913421.511 | 561143.620
108 TOE OF DYKE 188.300 7913474.624 | 561089.000 228 TOP OF DYKE 190.020 79134146899 | 581083.660 347 ROAD EDGE 188,300 1913500570 | 580957.527 514 GRADE BREAK 188.064 7913481.285 | 581007.225 709 TANK PAD TOE 1868.027 T813430.526 | 561148247
169 TOE OF DYKE 158.300 79134719458 | 561098.569 229 TOP OF DYKE 190.020 TO13417.584 | SR1071.876 400 ROAD EDGE 188.180 TH13534. 713 | 566975.738 515 GRADE BREAK 187.995 7913469.071 | 561004340 710 TANK PAD TOE 187.928 TH1344D. 827 | S61148.226
148 TOE OF BYKE 188,300 7813468.607 | 561115.743 230 TCP OF DYKE 190,108 7013418.214 | 561064.555 401 ROAD EDGE 188.180 7913528.122 | 560998.558 518 GRADE BREAK 187.827 7913490.111 560588.881 711 TANK PAD TOE 187 852 TH3440 040 | 561142, 844
119 TOE OF DYKE 188.300 7813467681 | 561121.230 233 TOP OF DYKE 190.100 7913424 D60 | 561044.770 402 ROAD EDGE 138.180 7913623.532 | 561021.380 517 GRADE BREAK 187.742 7913500.845 | 580981,035 712 TANK PAD TOE 188.300 TE13465.700 | 561085.858
112 TOE OF DYKE 168.300 79134685 353 | 561137.258 232 TGP OF DYKE $90.100 7913428 818 | 561025.345 403 ROQAD EDGE 188.18D 7913515441 | 561035.138 518 GRADE BREAK 188,233 7913410.832 § 561144.532 713 TANK PAD TOE 188,134 TH 3465746 | 561075.573
113 TOE OF DYKE 188,300 7913462.532 | 561157.151 233 TOF OF DYKE 190,100 7913432 553 | 56110101 404 ROAD EDGE 188.180 TH3I508.846 | 561048 477 519 GRADE BREAK 188.097 TO13422.479 ¢ 561151.691 114 TANK PAD TOE 187.927 TO13450.813 | 561066.764
114 TOE OF DYKE 188.300 7913450680 | 561177.044 234 TOF OF DYKE 150,140 T912437.409 | 561005257 405 ROAD EDGE 188.180 To13502 251 | S61057.816 H 520 GRADE BREAK 187.740 7913465.825 | 561111.194 715 TANK PAD TOE 188,027 T913451.657 | 561061.985
115 TOE QF DYKE 188.300 7913457.160 | 561194.625 235 TGP OF DYKE 19000 7913448 464 | 561002.578 406 ROAD EDGE 188.180 7913486900 | 561054193 521 GRADE BREAK 187.772 7913464.632 ¢ 961116.081 716 TANK PAD TOE 188,127 TO13441.251 | 581062.436
116 TOE OF DYKE +88.304 TH13455.343 | 561195.045 236 TOF OF DYKE 790,100 T913459.518 | 560909 889 407 ROAD EDGE 188.180 7913492.346 | 561079.263 522 GRADE BREAK 187.759 7913451070 | 561136.202 e TANK PAD TOE 186.135 7913433011 | 561067.554
117 TOE OF DYKE 188300 7913447788 | 561183.924 237 TOP OF DYKE 150,100 7913463.210 | 560067.933 408 ROAD EDGE 188.182 TH13487.792 | 561004334 £23 GRADE BREAK 187.751 7013459.395 | 561145.585 718 TANK PAD TOE 188.222 7043428017 | 561076.631
118 TOE OF DYKE 188.300 7913440253 | 561172.804 238 TOF OF DYKE 190,100 7913473414 | 560964.027 i 408 ROAD EDGE 188.380 7913477.786 | 561133.882 524 GRADE BREAK 187.753 7913455.7568 | S61160.024 719 TANK PAD TOE 1388.195 TO13428.25T | 561086.981
119 TGE QF DYKE 188.3060 T913435.730 ¢ B61167.765 239 TOP OF DYKE 190,100 7913496,258 | 560967.705 410 ROAD EDGE 189,380 7913476.900 | 561140.079 525 GRADE BREAK 187.759 7913450.931 | 561177.315 120 TANK PAD TOE 188.127 7513433.193 | 561095.331
120 TOE OF DYKE 187,885 713430356 | 561167528 240 TOP OF DYKE 180,900 THI3E01.675 | H60860.021 411 ROAD EDGE 189.380 7913474.048 | 561158.872 528 GRADE BREAK 187.753 7913450.304 { 561177.830 721 TANK PAD TOE 188.027 To13442 208 | 581100.558
121 TOE OF DYKE 188.050 7813428.311 ; 561155.615 300 ROAD EDGE 188.300 713528885 [ 560974.311 412 ROAD EDGE 189.380 7913471.197 | 561179.865 Lyrd GRADE BREAK 188100 7913449098 | 561182.531 722 TANK PAD TOE 187.928 T913452.509 | 561100.537
122 TOE OF DYKE 188.207 TA13422.856 § 561154444 301 ROAD EDGE 188.300 7913523.323 | 560897.016 473 ROAD EDGE 189,380 TO13467 814 | 561203.461 528 GRADE BREAK 188.100 7913455071 | 561183.751 723 TANK PAD TOE 188.134 7913460.887 | 561004.999
123 TOE OF DYKE 188.300 7913416.180 | 561150.680 302 ROAD EDGE 1848.300 T13517.704  561019.953 414 ROAD EDGE 189.380 7913460185 | 581211.786 529 GRADE BREAK 188.100 7913456 894 | 561181.292 800 SPOT ELEV. 187.827 7913483.016 § 5%651018.030
124 TOE OF DYKE 188.300 7913405.728 | 561141.548 303 ROAD EDGE 188,300 7913510.540 § HG1035.677 415 ROAD EDGE 159.380 7913449 640 | 581207 657 530 GRADE BREAK 188.100 TH13456.669 | 561178218 801 SPOT ELEV. 187 827 TA1478.257 | 561037 455
125 TCOE OF DYKE 188.300 7913404.788 | 561138.573 304 RCAD EDGE 188,300 7913503.945 | 561045.016 415 ROAD EDGE 189.547 7913439773 | 561193.114 531 GRADE BREAK 188,247 7913460.767 | 561161.258 a02 SPOT ELEV. 187.827 TH1TMTI 459 | 581056881
1258 TCE OF DYWE 188.300 T913408.523 | 561423.32% 305 ROAD EDGE 158.300 7913497.350 | 561054.356 M7 ROAD EDGE 180.842 TA13420.906 | 561178.5T1 532 GRADE BREAK 188.288 7913463.680 | 561147.141 203 SPOT ELEV. 188.027 7913446.935 | 561081.261
127 TOE OF DYKE 188,300 7913413.289 | 561103.904 308 ROAD EDGE 188.300 7913493.270 | 561062.118 418 ROAD EDGE 189.981 7913423.249 { 561171.016 533 GRADE BREAK 187.840 TH13445.77G | 561164.378 304 SPOT ELEV. 188.027 T913463.580 1 561013.271
123 TOE OF DYKE 188.300 T913418.040 | 551084.478 307 RGAD EDGE 188.300¢ 7913487.716 § H61077.189 418 ROAD ERGE 190.000 TI13410.718 | 561160.0558 534 GRADE BREAK 187.804 T913450.735 | 561159.368 805 SPOT ELEV. 188.027 79134588232 | 561032.697
129 TOE OF DYKE 188.300 7013422.798 | 561065.052 ans ROAD EDGE 188.302 7943482.182 | 561092.259 420 ROAD EDGE 189.628 7213402989 | 561154, 705 535 GRADE BREAK 187.850 7813446.923 | 561155.387 806 SPOT ELEV. 188.027 7313454 073 | 561052.122
130 TOE OF DYKE 188.300 FA13427.557 | 561045827 309 ROADR EDGE 185,500 79134719821 | 561132.526 421 ROAD EDGE 189279 7913395.692 | 561148.359 H 536 GRADE BREAK 188.500 7813440427 | 5611553.474 aor SPOT ELEV. 188.227 TEII439.406 § 561027938
131 TOE OF DYKE 168.300 THA432.316 | 561026201 310 ROAD EDGE 188.50¢ 7913471.044 | 561138.545 422 ROAD EDGE 180.991 7913376227 | 561153.861 [l 537 GRADE BREAK 187.917 7913435588 | 5G1157.312 soa SPOTELEV. 188,227 THIAI4647 | 561047384
132 TOE OF DYKE 188.300 7913436.080 | 561010.957 LB ROAD EDGE 188.500 T943468.192 | 58115R.53R 423 ROAD EDGE 188 557 7913385792 | 561120.122 538 GRADE BREAK 188.500 To13444 218 | 561163.112 308 S5POT ELEV. 188.227 713427 510 | 561076.502
133 TOE OF DYKE 188.300 TH13438.257 | 561008.755 12 ROAD EDGE 189.500 7913465.341 | 561178.431 424 ROCAD EDGE 182.600 7913393.742 | 561122.135 539 GRADE BREAK 186.000 T813438.934 | 561164245 810 SPOT ELEV. 188.227 7913422751 | 561095.928
134 TOE QF BYKE 188.300 T913449.312 | 561006.076 313 ROAD ECK5E 189.500 T913462,002 | 551195.448 425 RQAD EDGE 18%.500 7913395.286 | 561115.831 540 GRADE BREAK 189.500 TH13433.600 | 561164.877 81 SPOT ELEV. 188.227 7913417.992 | 561115.353
135 TOE OF BYKE 183.300 79134640.367 | 561003.395 314 ROAE EDGE 189.500 7913450182 | 561187.76% 426 ROAD EDGE 150400 7913306.831 | 581100.528 541 GRADE BREAK 185,500 7013420 426 | 551150.542 812 SPOTELEV. 188.227 1341324 | 561134779
138 TOE OF DYKE 188.300 7913465640 | 561000.590 315 ROAD EDGE 189.629 7913442 588 | 56118B.576 427 ROAD EDGE 190,694 T913388.974 | 561100.779 542 GRADE BREAK 188000 7913434962 (| 561159.184 || 513 SPOT ELEV. 187.840 7913465.700 | H61085.858
137 TOE OF DYKE 88.300 7813480906 | 560VE6.626 316 ROAD EDGE 188.7689 7913434871 | 561175.202 428 ROAD EDGE 190,244 TO13400.758 | 561003.495 H 543 GRADE BREAK 188060 7913433 468 | 561157.122 814 SPOT ELEV. 157.827 7013459223 | 561115.158
138 TOE OF DYKE $88,300 7813488.663 | 560070.3184 317 ROAD EDGE 150.081 T913427.216 | 5611668.514 429 ROAD EDGE 160,244 7913406.707 | 561060.213 | 800 CiL SWALE 186.282 7913508.422 { 560980.902 i 815 SPOT ELEV. t87.827 7913449.706 | 561154.009
13% TOE OF DYKE $88.300 7913506105 ¢ 56D963.578 318 ROAD EDGE 190,100 7913426.278 | 561165.637 430 ROAD EDGE 180.894 T913408.481 | 561061.928 601 C/L SWALE 186628 79135041.275 { 561001.911
200 TOP OF DYKE 150,100 7913524.497 } 560973.216 318 ROAD EDGE 190,400 7813412953 | 5671 53.970JI 42 ROAD EDGE 180.648 7913408.600 | 561061.445 602 CiL SWALE 186.852 7913498124 { 561014.776
201 TOP OF DYKE 190,160 7913518.855 § 560995.922 320 ROAD EDGE 189,873 7813408794 | 561151.621 " 432 ROAD EDGE 189723 T013400.574 | 561051 440 i 603 CALSWALE 186.947 TO13496 485 | 561020.137
202 TOP OF DYKE 190,100 TO13513,237 § 561098558 I ROAD EDGE 189.501 TH13402.720 | 56114661 BJ] 433 ROAD EDGE 188.500 7913408936 | 561038.128 804 C/L SWALE 187,307 7913488122 { 561040.117
203 TGP OF DYKE 180.100 7913506.782 | 561033.024 322 ROAD EDGE 189.200 7913389108 | 5611 34.859JI 434 ROAD EDGE 187.043 7913408175 | 561022.259 605 G SWALE 187.740 7913480 265 | 561064.150
204 TGP OF DYKE 190,100 7913500187 | 561042.363 323 ROAD EDGE 189.200 T913400,370 | 561129.711 435 ROAD EDGE 164.010 7913416669 | 560988.132 606 CAL SWALE 187 050 7813452, 707 | 561180.099
205 TGP OF DYKE 190.100 7913403.503 { 581051.702 324 ROAD EDGE 189,158 7513400765 | 561127.748 435 ROAD EDGE 185.350 7013421.139 | 560993.005 607 CilL SWALE 137.084 7912453.813 | 561175807
206 TGP OF DYKE 190,100 TO9134858.954 | 561060527 325 RCAD EDGE 189.000 7913401357 | 561124,0600 437 ROAD EDGE 186.008 7913430669 | 560951.045 a08 C. SWALE 187 16T T813455.789 | 551167 585
207 TOP OF DYKE 190,100 T913483.478 | 551075.386 3256 ROAD EDGE 139,500 1513402.451 | 561117.077 438 ROAD EDGE 186.50¢ 7913438.012 | 560991.128 609 CA. SWALE 187,284 T913458,592 1 561156.198
208 TOP OF DYKE 190.100 7913475.002 | 581080.245 327 ROAD EDGE 190.000 TI13A03.545 ¢ S61110.154 430 ROAD EDGE 187.000 Tot13444.042 | 560590 460 610 CA SWALE 187 .433 TH13461 421 | 561141.642
200 TOP OF DYKE 190.100 7913475482 | 551089.256 328 ROAD EDGE 193574 7913404.302 1 561102.207 440 ROAD EDGE 187.184 TE13448.051 | 560988.500 611 CA. SWALE 137.538 13462 018 | 561131.202
210 TOP OF DYKE 190.100 7913472.141 | 561116.431 329 ROAD EDGE 190,124 7913406585 | 561004,922 441 ROAD EDGE 188, t80 T913463.058 | 560983.707 612 C/L SWALE 167 644 7913464.414 | 561120.762
21 TOP OF DYKE 190.100 T913474.244 | 561121.741 330 ROAD EDGE 18G.124 7913412.534 | 56107¢.640 442 ROAD EDGE 188,180 T913471,317 | 5609768.153 613 CA SWALE 187740 7813486.120 | 561111.247
212 TOP OF DWKE 190,100 TY913468.897 | 561138.119 %1 ROAD EDGE 180.574 7913414318 | 561063.355 H 443 ROAD EDGE 188.180 Tatd489. 157 | 560959.835 614 CA SWALE 188.627 7813402797 | 561155.017
213 TOP OF DYKE 190,100 T913468.045 | HG1158.012 332 ROAD EDGE 196.555 T913414.437 | 551062872 444 ROAD EDGE 188,180 TO13496.521 | 580953.100 615 CAL SWALE 188 537 7913400995 | 561161.105
214 TOP OF DYKE 190,100 TH3463.194 | 56{177.905 333 ROAD EDGE 189.665 7913415.557 | 9610511 53J| 500 GRADE BREAK 188.032 7913510.804 1 580985541 616 CiL SWALE 188 419 T913419.036 | 561169.195
215 TOP OF DYKE 190.100 TH3460.724 | B61195.136 334 ROAD ELGE 188.500 FO13415.027 | 561035890 501 GRADE BREAK 188.000 7913505.942 | 561003.054 617 CA SWALE 188,335 7913425293 | 561175.093
216 TOP OF DYKE 190.10C 7813452 364 | 561197 066 335 ROAD EDGE 187.560 7913414660 | 561032.234 502 GRADE BREAK 187.965 T913500.497 | 581022312 §18 CA. SWALE 189.250 TH13430.428 | 561181.815
217 TOP OF BDYKE 190,100 7913444815 | 564185845 336 ROAD EDGE 186.546 7913414 081 | 561020, 162 503 GRADE BREAX 187.957 Tat3498.325 | 561026457 619 CA. SWALE 189.050 TO13437 584 | 561102.068
218 TOP OF DYKE 190,100 7913437.274 | 561174.825 337 ROAD EL{EE 185,80 7913413.387 | 561005.634 504 GRADE BREAK 187.7349 TA1479.965 | 561064014 620 CA. SWALE 189.000 TR13444.740 | 561202.220
219 TOP OFBYKE | 180.100 7813433.647 | 561170.726 336 ROAD EGGE 185.6800 7913413.501 | 561003.57% 5035 GRADE BREAK 187.731 TO13487.584 | 561030.742 700 TANK, PAL TOE 187.825 T913454.943 | 561123.774
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TARGET No. FEATURE ELEVATION | NORTHING EASTING TARGET No. FEATURE ELEVATIOM | NORTHING EASTING TARGET Na. FEATURE ELEVATION | NORTHING EASTING TARGET No. FEATURE ELEVATION ¢ NORTHING EASTING TARGET Mo. FEATURE ELEVATION | NORTHING EASTING TARGET No. FEATURE ELEVATION | NORTHING EASTING
100 TOE OF DYKE 187.532 789136520.629 | 5600872.288 226 TOF OF SLOPE 190,221 7913399.2¢1 | 561102.433 304 SWALE C/L 186.388 TI13492 602 | 561030674 453 DYKE GRADE BREAK 189,350 TH MO T4T [ 561120.543 526 GRADE BREAK 189,489 7913429.574 | 561175.328 711 TANK PAD SPOT ELEV. 187401 7913449 314 | 561071.548
101 TOE OF DYKE 187532 7913517446 | 580985.281 227 TOF OF SLOPE 190.200 75133598.551 | 561102.505 305 SWALE CL 186.558 T913489,122 | 561040117 454 DYKE GRADE BREAK 189.349 7613400992 | 561103.483 527 GRADE BREAK 189,425 T13435.240 | 581175.379 T4z TANK PAD SPOT ELEV. 187101 7943451 208 | 561063.449
102 TOE OF DYKE 1B7 532 7913512688 | 561004.707 228 TOF OF SLOPE 190.294 T913398.527 | 561002.526 3086 SWALE CiL 186,728 T913485.642 1 561049.560 455 DYKE GRADE BREAK 188.350 TH13408.816 | 561103.523 528 GRADE BREAK 189.650 TO13421.937 | 561170.718 113 TANK PAD SPOT ELEV. 187.201 74134408680 | H61063.950
103 TOE OF DYKE 187.532 7913509.449 | 561017.930 229 TOP OF SLOPE 190.294 7913404 471 | 561068.665 307 SWALE Cit. 196.898 THI4B2.162 | 561059003 456 DYKE GRADE BREAK 139.108 TH13412.243 | 561006,308 528 GRADE BREAK 189.6062 7913411.835 | 561161.716 714 TANK PAD SPOT ELEV. 187.201 7913435602 | 564069.169
104 TOE OF OYKE 187 .532 7913503.596 | 561030.774 230 TOP OF SLOPE 190.303 7913407929 | 561061.278 308 SWALE CAL 186.990 7813480265 | 561064.150 A57 DYKE GRADE BREAK 189.080 7813405026 | 56 110dL.513 530 GRADE BREAK 189.602 7913408 842 | 561158.594 715 TANE PAD SPOT ELEV, 187.201 7913437222 | 5681078.881
108 TOE OF DYKE 187.532 79123497.002 | 56104D.113 H 231 TOPR OF SLOPE 190199 7913400.485 | 561060.571 309 SWALE CAL 186.995 THIMBE.137 | 561111.298 458 DYKE GRADE BREAK 189,632 7513400002 | 561088.303 531 GRADE BREAK 189.188 THI401 274 | 561153.309 716 TANK PAD SPOT ELEV. 187.201 7613434.843 | 561088.5%4
108 TOE OF DYKE 187.532 7913490.407 | 561040 452 232 TOP OF SLOPE 18% 688 7913418.214 | 561062 646 310 SWALE GIL 186.936 7913465.081 | 561118.508 459 DYKE GRADE BREAK 180746 76513395.5G8 § 551101.219 532 GRADE BREAK 188.828 7913395.582 | 561148.359 717 TANK PAD SPOT ELEV. 187,201 7913433.565 | 561003.813
107 TOE OF DYKE 187.532 TO913485.294 | 561055178 233 TOP OF SLOPE 189.637 7913422876 | 561044.431 311 SWALE CA. 186.735 T813462.163 | 561136.468 450 DYKE GRADE BREAK 189,332 T513401.364 | 551093.643 533 GRADE BREAK 188.7186 7913387121 | 561445419 T8 TANK PAD SPOT ELEV. 187.255 713428625 | HG1087.316
108 TOE OF DYKE 137.532 7913470.818 | 561074.038 H 23 TOP OF SLOPE 188.687 7913427 435 | 581026.006 Mz SWALE CA. 186,637 7913460.661 | 561146.397 461 DYKE GRADE BREAK 189,044 T913400.174 | 561093.351 534 GRADE BREAK 188.200 TH13IBTT.T1I | 561150785 719 TANK PAD SPOT ELEV. 187.255 7813434,383 | 561067.890
109 TOE OF DYKE 187.532 T913474.342 | 561088.84%7 235 TOP OF SLOPE 189.687 7913431.189 | 561008.762 33 SWALE C/L 186.534 7913456.506 | 561156.187 462 DYKE GRADE BREAK 189.944 7913399213 | 561083.093 535 GRADE BREAK 189.200 7913401.218 | 561145.393 720 TANK FAD SPOT ELEV. 187.2584 7813429,124 | 561076.808
110 TOE OF DYKE 187.532 THM71.654 | 561098512 236 TOP OF SLOPE 189.687 7913437.074 | 561003.872 314 SWALE C/AL 186.334 713453813 | 561175607 463 DYKE GRADE BREAK 180.044 7913405146 1 5610688.830 536 GRADE BREAK 188.843 7913398.848 | 561134.785 721 TANK PAD SPOT ELEV. 186.918 7913452.829 | 5681134.183
111 TOE OF DYKE 187.532 T913468.312 | 561115.688 237 TOP OF SLOPE 1RO 637 7913459.184 | 560908.514 i 315 SWALE C/L 186.301 TH13452.687 | 561180140 464 DYKE GRADE BREAK 189.944 T913406.122 | 561069.066 H 537 GRADE BREAK 188.712 7913400.864 | 561125.402 T2 TANK PAD SPOT ELEV. 186.942 7913452.882 | 561123.9G0
112 TOE OF DYKE 187.532 To13467.334 | 561121.188 238 TOP OF SLOPE 185.687 THE3462.2458 | 60996532 400 DYKE GRADE BREAK 18%.350 TH13525.146 | 560073.395 465 DYKE GRADE BREAK 188332 TO13407.312 | 561066.381 538 GRADE BREAK 188.600 T913406.716 | 561108.850 723 TANK PAD SPOT ELEV. 188,953 7913446987 | 561143.047
113 TOE OF DYKE 187.532 TH13465.001 | 561137187 238 TGP OF SLOPE 189 687 7913483.912 | 560977.068 401 DYKE GRADE BREAK 189.350 7913524.126 | 560073.145 466 DYKE GRADE BREAK 139632 TU13408.258 | 561064.569 530 GRADE BREAK 189 48T 7913306.328 | 561111.578 724 TANK PAD SPOT ELEV, 187.001 7913441.308 | 561148.261
114 TCE OF DYKE 187.532 7913462230 1 B61157.079 240 TOP OF SLOPE 189.688 T8443502.713 | 5608959.870 402 DYKE GRADE BREAK 185.350 7913520.943 | S600986.138 467 DYKE GRADE BREAK 189.832 TU13409.168 | 561061.785 540 GRADE BREAK 1586.606 7913393.742 | 561122135 7258 TAMK FAD SPOT ELEV. 187.0401 T913442.372 1 561141.917
115 TOE OF DYKE 187.532 7913459.388 § 561176.972 244 TGP OF SLOPE 487.625 7913508.067 | HE0HTHATI 403 DYKE GRADE BREAK 189.350 7913521.963 | 560088388 458 DYKE GRADE BREAK 189.090 7913417.281 | 561066.812 541 GRADE BREAK 188,548 7913388.791 | 561124.904 726 TANMNK PAD SPOT ELEV, 187.001 7913444 752 | 561132.204
116 TOE OF DYKE 187.532 7813456863 | 561194583 242 TOP OF SLOPE 187.315 T913512.917 | 560580.082 404 PYKE GRADE BREAK 169.350 7913516.134 | 581005.563 469 DYKE GRADE BREAK 189.108 7913418.191 | 561072.026 542 GRADE BREAK 183.229 7813385.745 { 561121670 727 TANK PAD SPOT ELEV. 187.001 T913447.131 | 561122491
117 TOE OF DY¥E 187.532 7913455 531 1 561194.876 243 TOP OF SLOPE 187.282 T913550.894 | 560485.541 405 DYKE GRADE BREAK 188350 7013517.204 | 561005813 470 DYKE GRADE BREAK 180.350 T913419.502 | 561064540 53 GRADE BREAK 195.039 To13414 902 ; 581061.885 728 TANK FPAD SFOT ELEV. 187.001 TO13448.623 | 561115359
118 TCOE OF DYKE 187.532 T913448.045 | 561183.756 244 TOP OF SLOPEL 187.250 7913505.942 | 561003.054 408 DYKE GRADE BREAK 188.350 Ta13512.945 | 561018.787 471 DYKE GRADE BREAK 189.350 TH13418.454 | 561064.379 Hd4 GRADE BREAK 165400 7913415825 | 561051.881 729 TAMNK FAD SFOT ELEV. 187101 7993439616 | 561111138
119 TCE OF DYKE 187.532 TU13440.531 | 561172.835 245 TOP OF S1LOPE 187,213 7513500.151 | 561023.535 407 DYKE GRADE BREAK 189350 7913513965 | 561018037 472 DYKE GRADE BREAK 189.350 TO13424.352 | S561044.842 545 GRADE BREAK 185400 7913408888 { 564054.753 730 TANK PAD SPOT ELEV. 187,401 7913437.418 | 561120112
120 TOE OF DYKE 137.532 TO13438.214 | 561187.789 246 TOP OF SLOPE 186.9%0 7813479972 | 561084.078 408 DYKE GRADE BREAK 189.350 7913506.537 | 561032.851 4713 DYKE GRADE BREAK 189.350 7013423.332 | 551044.5592 546 GRADE BREAK 187.385 7913414 942 : 561033.294 731 TANK FAD SFOT ELEV, 187,101 7913435039 | 561129.825
121 TQE OF DYKE 187532 TH13425,271 | 561154.946 247 TO® OF SLCPE 186.681 7813487 585 | 561030.743 4009 DYKE GRADE BREAK 168350 7913507.395 § 561033.457 474 DYKE GRADE BREAK 189,350 7913429 110 | S61025.416 547 GRADE BREAK 187 585 7913408018 1 561033.630 732 TANK PAD SPOT ELEY. 187.101 T913432.659 | 561139.538
122 TOE OF DYKE 187.534 TH13416.377 | 561150454 248 TOP OF SLOPE 186.887 7913494791 § 561016.485 410 DYKE GRADE BREAK 168.350 7913499.942 | 561D42.130 475 DYKE GRADE BREAK 189.350 7913428091 | 561025.166 n4B GRADE BREAK 186.050 7913413839 | 561010.952 a3 TANK PAD SFOT ELEV. 187.101 T913430.890% | 561§46.762
123 TOE OF DYKE 187 .532 TO13405.951 | 561141.343 249 TOP OF SLOPE 186.574 7913457788 t 561001.057 411 DYKE GRADE BREAX 185,350 7913500800 | 561042796 476 DYKE GRADE BREAK 189.350 7913432 845 | 561010.172 549 GRADE BREAK 185250 T0413413.50% | 561003.575 734 TANK PAD SFOT ELEY. 187.201 7913421 882 | 661141.503
124 TOE OF DYKE 187,532 TY913405.080 | 561138.5643 250 TOP OF SLOPE 186.584 T913501.240 | S80982.858 412 DYKE GRADE BREAK 189.350 7913493.248 | 561051.529 4717 DYKE GRADE BREAK 189,350 7913431825 | 561009.922 550 GRADE BREAK 184 000 T 7 402 | HE0BE5.588 735 TANK PAD SPOT ELEV. 187,201 TH12422 947 | 561137158
125 TOE OF DYKE 187.532 7913408.814 | 561123.401 251 TOPR OF SLOPE 187.000 7913500955 | 560879.496 413 DYKE GRADE BREAK 189.350 7913494.205 | 561052.135 478 DYKE GRADE BREAK 188350 TH13437.480 | 561005, 545 551 GRADE BREAK 185.007 TOE3421.381 | 580002 244 738 TANK PAD SPOT ELEV. 187.201 7913425.326 | 561127446
126 TOE OF DYKE 187.532 7913413.573 | 561483978 252 TOP OF SLOPE 186.990 7913485.825 1 581111.184 414 DYKE GRADE BREAK 188350 7813488872 { 561060.424 479 DYKE GRADE BREAK 189.350 7913437233 | 561004.528 552 GRADE BREAK 185.400 7913421.348 | 560998.515 137 TANK PAD SPOT ELEV. 187.201 TO13427.705 | 56%117.733
127 TOE OF OYKE 187 532 79134158.331 | 561084.549 253 TOP OF SLOPE 187.016 T913462.769 | 561126.322 " 415 DYKE GRADE BREAK 189.350 7913489.657 | 561060.787 430 OYKE GRADE BREAK 189,350 T913448.535 | 561002 869 853 GRADE BREAK 185.800 TA3433.006 | 560950951 738 TANK PAD SPOT ELEV. 187.201 7413428198 | 561111.640
128 TOE GF DYKE 187.932 T7913423.090 | 5610685.124 254 TOP OF SLOPE 157004 7913458.339 | 561150.392 416 BYKE GRADE BREAK 189,350 7913493.186 | 561075283 481 DYKE GRADE BREAK 188.350 T913448.288 | 561001.849 554 GRADE BREAK 1868.000 TO13421.083 | 560987.758 739 TANK PAD SPOT ELEV. 187.260 7913421.954 | 561116.324
129 TOE OF DYKE 187.532 7913427.848 | 5510456488 255 TOP OF SLOPE 187.008 7913450930 | 5681177.318 417 CYKE GRADE BREAK 188350 7813484.181 | 561075.646 432 DYKE GRADE BREAK 189.350 7913458590 ! 561000.180 555 GRADE BREAK 186600 7913441 466 | 560986.486 740 TANK PAD SPOT ELEV. 187.284 T13417.248 | 561125 467
130 TOE OF DYKE 187.532 TO12432 607 | 561028.273 256 TOP OF SLOPE 187.250 7913448.650 | 561180.236 H 418 DYKE GRADE BREAK 188350 THIATT.720 | 561000.142 453 DYKE GRADE BREAK 1889.350 To13459.343 | 560880170 556 GRADE BREAK 186.600 7913443.905 | 560989.79D 7 TANK PAD SPOT ELEV. 187.251 TH13418.328 | K61136.027
131 TOE OF DYKE 1687.532 T313436.341 | 561011.029 257 TOP OF S5L0OPE 187,380 7913451.825 | 551184337 419 PYKE GRADE BREAK 189,350 7913478.705 | S61090.505 484 DYKE GRADE BREAK 189.350 T913463.413 | 560093.155 557 GRADE BREAK 187.162 7813450155 | S60895.514 800 SPOT ELEV. 187.077 7913487 774 | 560088 804
132 TOE OF DYKE 187.532 TH13438.328 | 561009.047 258 TOP OF SLOPE 187350 T913456.894 | 561181.292 420 DYKE GRADE BREAK 189,350 To13475.188 | 5610049.199 435 DYKE GRADE BREAK 189.350 TH13462.704 | 560097.38D 558 GRADE BREAK 186.783 7813448.080 | 560989.274 801 SFOT ELEV. 187.077 7913483.0116 | 561013.030
133 TOE OF DYKE 187.532 T913449,383 | 561006.368 259 TCP OF SLOPE 187.350 7913456.669 | 561178.318 421 DYKE GRADE BREAK 189.350 TH134TE.218 | 561009 400 486 DYKE GRADE S8REAK T85.350 T913477.712 | 560985.075 559 GRADE BREAK 157543 7913466906 | 560887.913 802 SPOT ELEV. 187.077 7913478.,257 { 561037.455
134 TOE OF DYKE 187.532 T813460.438 | HG61003.680 260 TCQP OF SLOPE 187.477 7913459.534 | E1166.T12 422 DYKE GRADE BREAK 189.350 THIITIENT | S61107.786 437 DYKE GRADE BREAK 189.350 TO13477.004 | S60084.200 560 GRADE BREAK 187.826 7913462586 | 560983.150 an3 SPOT ELEV. 187.077 7913473408 | 561056.8581
135 TOE OF DYKE 187.6832 TH13465 842  H64000.811 281 TGP OF SLOPE 187518 7913461859 | 561156379 423 PYKE GRADE BREAK 189.350 T913474.548 | 561107 987 438 DYKE GRADE BREAK 189,250 7913450.981 | 560372 938 561 GRADE BREAK 187.044 TE13483.6137 | S680472.600 a04 SPOT ELEV. 187.375% TI13468.740 | S61078.307
136 TOE OF DYKE 187.532 7913480.142 | 560987731 262 TOP OF 5L0OPE 187.532 7913463.522 | 561148.053 424 DYKE GRADE BREAK 188.350 7813471.845 | 561116.373 4389 DYKE GRADE BREAK 189.350 TO13490.272 | 560972.164 562 GRADE BREAK 187.830 7913479.31T | 560967.887 805 SPOT ELEV. 187544 T913466.361 { 561088.019
137 TOE OF DYKE 187.531 7613493.4117 | 560875.595 263 TOP OF SLOPE 187.052 7913452.998 | 561134.224 425 DYKE GRADE BREAK 189.350 TO134T2 877 | 561116.574 480 DYKE GRADE BREAK 185350 7913503 877 | 560081.143 563 GRADE BREAK 187,544 7913500.368 | 560557.306 806G SPOT ELEY. 187,378 7913463.982 | 561085,732
138 TCE OF DYKE 187.532 T913508,.307 | H60963.799 264 TOP OF SLOPE 187.127 7913447200 | 561143.100 428 DYKE GRADE BREAK 189.350 TH134T0.047 | 5561121.608 A48 DYKE GRADE BREAK 189,350 7913503.16¢ | 560960.388 564 GRADE BREAK 187.828 F313496 048 | 560052.583 807 SPOT ELEV. 187.068 T913459.223 | 561195.158
200 TGP OF SLOPE 185 688 FR13525 801 } 560873.555 265 TCP OF SLOPE 187177 7913441.259 | S61146.483 427 DYKE GRADE BREAK 189350 TH13471.987 | 561121.847 500 GRADE BREAK 187 944 TI13529.176 | HE0DT4.282 565 GRADE BREAK 187.827 7813524 366 | 560949659 ans SPOT ELEV. 187.077 7913454464 | 561134 583
m TOP OF SLOPE 184.688 TG13522.619 { 56(0086.548 266 TOR OF SILOFPE 187277 7813430.048 | 561146933 428 DYKE GRADE BREAK 189.350 7913468 604 | 561138047 501 GRADE BREAK 187.830 7913535.393 | 560975905 566 GRADE BREAK 1587944 T913521.103 | 560455.185 g9 SPOT ELEY. 187076 7913449.706 | 561154.009
202 TOP OF SLOPE 189.688 T913517.860 § 561005974 267 TGP OF SLOPE 187.377 78134298633 | 561141.708 429 DYKE GRADE. BREAK 189,350 7913469.629 | 561138.258 502 GRADE BREAK 137.944 7913523.586 | 560947.203 567 GRADE BREAK 128200 7613433.029 | 561164.830 810 SPOT ELEV. 87477 7913439.993 | 561151.630
203 TOP OF 8L.OPE 189.688 7913514.621 | 561019.197 268 TGP OF SLOPE 137.427 7913448145 | 561135.975 430 DYKE GRADE BREAK 188.350 T813464.327 | 561167.386 |{ 503 GRADE BREAK 187.330 7913529.802 | S60008.726 568 GRADE BREAK 158.2800 T913428.871 | 561159.524 813 5POT ELEV. 187.185 79134489510 | 561112.778
204 TOP OF SLGPE 135688 T913507.946 | 561033.846 26% TOP OF SLOPE 187452 TH13497.076 | 561125.425 431 DYKE GRADE BREAK 189,350 T213465.352 | H61166.137 504 GRADE BREAK 187.944 T913517.986 | 561020.024 568 GRADE BREAK 188.200 T913439.520 | 561164.182 812 SPOT ELEV. 187377 T913463,766 | 561054.502
205 TQP OF SLOPE 185,688 7913501.351 | 561043.185 270 TOP QF SLOPE 187.438 7913421.755 | 561116.275 432 DYKE GRADE BREAK 189.350 7913460427 | 561195.0092 505 GRADE BREAK 187.830 TO13524.212 | 561021.547 570 GRADE BREAK 168.200 TO13435514 ¢ 561158.118 at3 SPOT ELEV. 187477 7913468.544 | 561035.076
208 TOP OF SLOPE 180,888 TA13494.757 | 561052.524 271 TOP OF SLOPE 187.377 7913420 248 | 56111%.437 433 OYKE GRADE BREAK 189.350 T913461.466 | 561185.242 506 GRADE BREAK 187.944 7313510.785 | 564035.850 5N GRADE BREAK 187600 To13442 078 | 561158.032 a14 SPOT ELEV. 187477 T913473.303 | 567015.650
207 TOP OF SLOPE 186,688 T913490.291 | 561061.020 272 TOP OF SLOPE 187.277 7913439658 | 561110.968 434 DYKE GRADE BREAK 189.350 7913452612 | 561196.897 507 GRADE BREAK 187.830 7H13516.013 | 561030 542 572 GRADE BREAK 187600 TOT13445.722 | S61162.511 815 SPOTELEV. 187.240 T943478,062 | 560956.225
208 TOP QF SLOPE 189.688 T913484,815 | 661075879 273 TOR OF SLOPE 187177 7913448673 | 561116.197 435 DYKE GRADE BREAK 188.350 T913451.743 ] 561187487 508 GRADE BREAK 187.944 TH{3487.595 | 561054.528 573 GRADE BREAK 18T7.054 7913450.735 | 581158.368 816 SPOT ELEV. 187,277 7913463.590 | 561013.271
209 TOP OF SLOPE 189.688 7913479.339 | 561080.738 274 TOP OF SLOPE 187.1186 7913453078 | 561123.048 438 DYKE GRADE BREAK 189.350 T13445 067 1 551185777 509 GRADE BREAK 187.831 T913502 323 | 561058.220 574 GRADE BREAK 187.101 791344B6.898 | 561155402 817 SPOT ELEV. 187277 TA13458.832 | BG61032.657
214G TOP OF 3LOPE 189.688 F913476.881 | 561089520 275 TOP OF SLOPE 187.538 7913464 916 | H561085.665 437 DYKE GRADE BREAK 188.350 7913444 158 | 561186.366 ERIH GRADE BREAK 187,830 T913499.557 | 561064.435 575 GRADE BREAK 187.078 TO13447 140 | 561163.313 B8i8 SPOT ELEV. 167.277 7913454073 | 561052122
211 TOP OF SLOFPE 189.688 7913473.540 | 661116.703 276 TOP OF SLOPE 187.373 TO13459 688 | 561094.680 £38 DYKE GRADE BREAK 138.35Q 7913437 522 | 561174656 a1 GRADE BREAK 187,044 T313403.551 1 561062222 576 GRADE BREAK 187.129 To13441.154 | 551166.858 819 SPOT ELEV. 187.277 7613430280 { 561149.251
212 TOP OF SLOPE 139688 TI13472.655 | 561121943 217 TOP OF SLOPE 187.177 7913452.941 | 561098.773 4315 DYKE GRADE BREAK 189.350 7913436.653 | 561175.246 512 GRADE BREAK 187.044 T913487 997 | 561077.282 5717 GRADE BREAK 187.145 T7913439.356 | 561167.528 820 SPOT ELEV. 187.A7¢ TH13420.567 | HG1146.871
213 TGP OF SLOPE 189,688 7913470,287 | 561138460 278 TOP OF SLOFE 187. 277 7913442 530 | 561099.243 440 DYKE GRADE BREAK 139,350 7913433.845 | 561170.500 513 GRADE BREAK 187.830 F913454.003 { 561079.505 578 GRADE BREAK 187.200 7913440127 | 561157.395 az1 SPOT ELEV. 187.377 T913430.084 | 561108.020
214 TOP OF SLOFE 189,888 T913466,010 | 581168.293 279 TOP OF SLOPE 187,377 7913433.515 | 561054.016 441 DYKE GRADE BREAK 138,350 Ta13433.154 | 56117121 514 GRADE BREAK 187.835 T913488.449 | 561094.576 579 GRADE BREAK 187.240 912432 203 | 561156.994 822 SPOT ELEV. 187.377 7913444360 | 561049.743
215 TOFP OF SLOPE 180.688 7913482.134 | 8611585.338 280 TOP OF SLOPE 187.433 T913420.421 | 581087266 3 442 DYKE GRADE BREAK 189.350 TH13427 196 | 561164.690 515 GRADE BREAK 187,947 79134082 443 i 561092.353 700 TANK PAD SPOT ELEV. 187.362 TOI13464 747 | 5810856524 823 SPOT ELEV. 187.377 T313448.119 { 561030.317
218 TGP OF SLOPE 189 688 7913451.185 | 561187.866 281 TOP OF SLOPE 187462 7913425.951 | 561076.855 )i 443 DYKE GRADE BREAK 189,350 TO13426.391 | 561165.981 516 GRADE BREAK 185.030 TH13478.470 | 561133.991 701 TANK PAD SPOT ELEV. 187.1696 TH13484 2468 | 561075208 824 SPOT ELEV. 157.377 7913453.877 | 561010.802
217 TOP OF SLOPE 185.688 T913443.640 | 561186.745 282 TOF OF SLOPE 187.433 7913434179 | 561067.840 If 444 DYKE GRADE BREAK 189,350 TO13423.068 | 561158.198 517 GRADE BREAK 188, 144 TO13472.144 | 561133.083 TO2 TANK PAD SPOT ELEV. 187.198 T913450.487 | 561054.631 g25 SPOT ELEVY. 187477 7913444.150 | 561008.574
248 TGP OF SLOPE 180.688 7913436.005 | 561175625 283 TOP OF SLOPE 187.377 7913440.930 | 5610683.747 F 445 DYKE GRADE BREAK 188.350 7913422.380 | 561158.073 518 GRADE BREAK 189.030 T913474.007 | 561165.195 703 TANK PAD SPOT ELEV. 187.005 7913480.257 | 561 068..9{}7 826 SPOT ELEV. 1B7.472 7913439406 | 561027.934
219 TGP OF SLOPE 185688 7913432708 | 561171.799 284 TOP OF SLOPE 187.277 7943451340 | 561043.278 46 DYKE GRADE BREAK 189.350 7913414272 | 561153.385 519 GRADE BREAK 150,144 T913467.671 | 561164 287 704 TANK PAD SPQT ELEVY, 187.150 T913455.027 | 561073.927 827 SPOT ELEV. 187473 TO13434.647 | 561047 364
220 TOP OF SLOPE 185.688 T813425.941 | 561165.883 285 TOP OF S1L.OPE 187 AT7 7913460.355 | 561068.507 47 DYKE GRADE BREAK 188.352 T913413.595 | 561154188 520 GRADE. BREAK 189.144 TI13463.199 | 561195.491 705 TANK FPAD SFOT ELEV. 187250 7913456.648 | 561083.640 823 SPOT ELEV. 187474 T813429.885 + 561066.789
221 TOP OF SLOPE 185688 TH#13421.954 ; 561153.615 266 TOP OF SLOPE 187.374 7913464 .446 | 561075.255 48 DYKE GRADE BREAK 188.350 7813403582 | 561144054 524 GRADE BREAK 189028 T913468.507 | 561203.561 T06 TANK PAD SPOT ELEV, 187.146 7913454.269 | 561093.353 329 SPOT ELEV. 187.471 7913425.130 | 561086.215
222 TOP OF SLOPE 155.688 7613413182 | 561154689 300 SWALE CA. 185.632 7913506 434 | 560980.851 445 DYKE GRADE BREAK 189.350 T913402.866 | 561144.822 522 GRADE BREAK 188.029 713449 061 | S61208.050 707 TANK PAD SPOT ELEY. 187 001 T913452.980 | 56E098.571 830 SPOT ELEV. 187 473 TA13420.372 | 561105.641
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1. General

1.1 Description of Work

111 The Work to be performed under this Section shall consist of supplying all labour, materials
and equipment and performing all the work necessary for supplying, transporting and placing
all fill and backfill materials as shown on the Drawings, as indicated in these Specifications,
and as directed by the Employer.

1.2 Related Sections

1.2.1 H353004-00000-280-078-0002 — Quarried Fill Materials Requirements

1.3 References

131 Not used.

1.4 Definitions

14.1 Supply: all the work for quarry development, excavation, maintenance, reclamation of a
guarry and the processing required to provide fill to achieve the specified gradation limits of
the material.

1.4.2 Transport: all work necessary to haul materials from the stockpiles or quarries, to the required
locations.

1.4.3 Material Definitions.

e Frozen Soil or Rock: Soil or rock with a temperature below 0°C. This definition is based
entirely on temperature and is independent of the water and ice content of the soil or
rock.

e Fill: Quarry or borrow materials used to raise existing grades

e Fill: Material from cut used to raise existing grades

e Sub Grade: Surface or elevation remaining after completing excavation

e Sub Base Course: The layer between the base course and the sub grade

e Base Course: Course placed on top of the sub base course

o Surface Course: Course placed on the top of the road or pad strata, namely base.

15 Inspection and Testing
15.1 The Contractor is responsible for providing a system/method of performing quality control to

demonstrate adherence of the Work to the Contract Drawings, grading geometry, and
tolerances. This quality control program shall be developed and confirmed with the Employer
as part of the tender process.
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2. Products

2.1 Materials

211 See H353004-00000-280-078-0002, Quarried Fill Materials. Fill material to be obtained from
guarry sources indicated or approved by the Employer.

3. Execution

3.1 General Requirements

3.1.1 The Contractor shall supply all resources including furnishing of all labour, supervision,
transportation, material, tools, machinery, equipment, supplies and services required to
complete the Work in accordance with this specification and the Contract Documents.

3.1.2 All Work shall be performed in accordance with the Contract Documents, Contract Drawings,
applicable codes, and applicable government regulations.

3.13 Carefully maintain all benchmarks, monuments and other reference points. If disturbed or
destroyed, replace and restore the same to the satisfaction of the Employer.

3.14 Adhere to the project environmental requirements.

3.2 Site Preparation

3.2.1 Protect structures, archaeological sites, temporary construction, and other facilities from
damage caused by settlement, lateral movement, undermining, washout, and other hazards
resulting from earthwork operations.

3.2.2 Establish required lines, levels, elevations, contours, and datum.

3.2.3 Maintain benchmarks and other elevation control points. Re-establish, if disturbed or
destroyed.

3.3 Submittals

3.3.1 Submit location plans with the planned equipment access routes to the Employer for approval
prior to commencement of the Work.

3.4 General Placement of Fill

3.4.1 Use appropriate methods to prevent the disturbance or damage to buried services (if
applicable). Any damage shall be reversed and corrected solely at the Contractor’s expense.

3.4.2 An alternative method of placing alternating lifts of fill materials may be utilized, provided that
each lift is thoroughly compacted to the required density prior to application of the succeeding
lift of material, and as approved by the Employer.

3.4.3 Where fill is placed around structures, the fill shall be placed and compacted evenly around

the structure so as to prevent displacement. Care shall be taken to place and compact the fill
evenly around the structure in thin layers, to avoid unbalanced lateral loading.
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High compactive effort shall not be used against structures in order to avoid structural
damage. Particular care must be taken adjacent to utility connection branches and retaining
walls (if applicable).

3.4.4 Existing surfaces are not to be cleared or grubbed

3.4.5 Snow or ice should be cleared prior to commencement of the next lift during earthworks
construction

3.4.6 Place material using methods which do not lead to segregation or degradation of aggregate.

3.4.7 Place fill to elevations and grades shown on the Drawings.

3.4.8 Raise fill in such a manner that the top surface of any layer of the embankment under
construction shall remain approximately level.

3.4.9 Shape each layer to smooth contours and compact to the specified compaction before the
succeeding layer is placed.

3.4.10 Remove and replace any portion of a lift in which the material becomes segregated during
spreading.

3.4.11 Place fill in the wet (under water) by end-dumping, or other acceptable means. Dump as
close to the water surface as possible to minimize segregation.

3.5 Compaction

3.5.1 In the event that an uncertainty exists with regards to compaction, the Contractor shall notify
and confirm the uncertainty with the Employer prior to commencing or continuing the Work.

3.5.2 Place granular surface course materials in lifts not exceeding 200 mm in loose depth for
material grade types 5 and 7.

3.5.3 Place base and sub base fill materials for the rough grade in lifts not exceeding 300 mm or
1.5 times the maximum dimension of the largest particle whichever is greater for material
grade types 5, 7 and 8.

354 In areas where hand-operated tampers are to be used for compaction, place fill and backfill
soil material in lifts not exceeding 100 mm in loose depth for grade types 5 and 7.

3.5.5 The final surface of Type 12 Run of quarry fill shall be chinked with compacted fill material.

3.5.6 Route construction equipment, sheepsfoot rollers, pneumatic-tired rollers, vibratory
compactors, or other equipment uniformly over the entire surface of each layer until
embankment does not rut under the compaction equipment as approved by the Employer.

3.5.7 In areas not accessible to rolling equipment, compact to the specified compaction with

mechanical tampers or by other suitable means approved by the Employer.
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3.5.8 Keep dumping and rolling areas separate. Do not cover any lift by another lift until the
required compaction and performance has been achieved.

3.5.9 Clean granular materials may be stockpiled in the summer months in such a way as to
promote drainage to lower water contents.

3.6 Site Tolerances

3.6.1 After compaction, the top surface of the base course shall not extend more than 25 mm
above nor more than 25 mm below the specified grade at any location.

3.6.2 Finished surface limits shall be within plus or minus 25 mm horizontally and 15 mm vertically
of the established grade and cross section, but not uniformly high or low.

3.6.3 Correct surface irregularities by loosening and adding or removing material until the surface
is within the specified tolerance.

3.7 Dust and Erosion Control Stabilizer Agent

3.7.1 Use dust and erosion control stabilizer agent, EK-35, approved equivalent in accordance with
BIM Environmental Management Policy and requirements.

3.7.2 Apply stabilizer agent as per the manufacturer requirements for application rates, allowable
weather conditions and application methods.

3.7.3 Preference should be taken to utilize water as a dust suppressant.

3.8 Disposal of Surplus Material

3.8.1 Remove surplus satisfactory soil and waste material, including unsatisfactory soil to the
specified spoils location as directed by the Employer.

3.9 Provision for Traffic on Existing Roads

3.9.1 The Contractor shall be responsible for all works necessary, including the construction and

maintenance of detour routes, to maintain the safe flow of traffic at all times where interfacing
between new and existing works. The Contractor shall provide, erect and maintain advanced
warning signs, barricades and all other necessary traffic management schemes for the
duration of the Work, or as directed by the Employer.

END OF SECTION
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1. General

1.1 Description of Work

1.1.1 The Work to be performed under this Section shall consist of supplying all labour, materials
and plant, and performing all work necessary for the supply and installation of geomembrane
liners; including loading, transporting, unloading, handling and undertaking the required
surface preparation, in advance of installation, as shown on the Drawings and as directed by
the Owner’s Engineer and as specified herein.

1.2 Related Sections

1.21 H353004-00000-221-078-0003 — Geotextiles.

1.2.2 H353004-00000-221-078-0001 — Placement of Fill.

1.2.3 H353004-00000-221-078-0005 — Subgrade Preparation.

124 H353004-00000-221-242-0001 — Excavation.

1.3 References

1.31 American Society for Testing and Materials International, (ASTM):

e ASTM D638 — 10, Standard Test Method for Tensile Properties of Plastics

e ASTM D696 - 08e1, Standard Test Method for Coefficient of Linear Thermal Expansion
of Plastics Between —30°C and 30°C with a Vitreous Silica Dilatometer

e ASTM D792-08, Standard Test Method for Specific Gravity (Relative Density) and
Density of Plastics by Displacement

e ASTM D1004-09, Standard Test Method for Initial Tear Resistance of Plastic Film and
Sheeting.

e ASTM D1204-08, Standard Test Method for Linear Dimensional Changes of Nonrigid
Thermoplastic Sheeting or Film at Elevated Temperature

e ASTM D1505-10, Standard Test Method for Density of Plastics by the Density-Gradient
Technique

¢ ASTM D1603-06, Test Method for Carbon Black in Olefin Plastics

e ASTM D1693 - 13 Standard Test Method for Environmental Stress Cracking of Ethylene
Plastics

e ASTM D1790-08, Standard Test Method for Brittleness Temperature of Plastic Sheeting
by Impact

e ASTM D2136-02, Standard Test Method for Coated Fabrics-Low-Temperature Bend Test
e ASTM D4329 - 05 Standard Practice for Fluorescent UV Exposure of Plastics

o ASTM D4437-08, Standard Practice for Non-Destructive Testing (NDT) for determining
the Integrity of Seams used in Joining Flexible Polymeric Sheet Membranes
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e ASTM D4643-08, Standard Test Method for Determination of Water (Moisture) Content of
Soil by Microwave Oven Heating
e ASTM D4833-07, Standard Test Method for Index Puncture Resistance of
Geomembranes and Related Products
e ASTM D5084-10, Standard Test Methods for Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a Flexible Wall Permeameter
e ASTM D5199-12, Standard Test Method for Measuring the Nominal Thickness of
Geosynthetics
e ASTM D5321-08, Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method
e ASTM D5397-07, Standard Test Method for Evaluation of Stress Crack Resistance of
Polyolefin Geomembranes Using Notched Constant Tensile Load Test
e ASTM D5617 - 04(2010) Standard Test Method for Multi Axial Tension Test for
Geosynthetics
o ASTM D5641-94, Standard Practice for Geomembrane Seam Evaluation by Vacuum
Chamber
e ASTM D5596-03, Standard Test Method for Microscopic Evaluation of the Dispersion of
Carbon Black in Polyolefin Geosynthetics
e ASTM D5885 - 06(2012) Standard Test Method for Oxidative Induction Time of Polyolefin
Geosynthetics by High Pressure Differential Scanning Calorimetry
e ASTM D5887-09, Standard Test Method for Measurement of Index Flux Through
Saturated Geosynthetic Clay Liner Specimens Using a Flexible Wall Permeameter
e ASTM D5890-11, Standard Test Method for Swell Index of Clay Mineral Component of
Geosynthetic Clay Liners
e ASTM D5891-02(2009), Standard Test Method for Fluid Loss of Clay Component of
Geosynthetic Clay Liners
o ASTM D6243-09, Standard Test Method for Determining the Internal and Interface Shear
Resistance of Geosynthetic Clay Liner by the Direct Shear Method
e ASTM D6392-08, Standard Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods
o ASTM D6496-04a, Standard Test Method for Determining Average Bonding Peel
Strength Between the Top and Bottom Layers of Needle-Punched Geosynthetic Clay
Liners
e ASTM D6693-04(2010), Standard Test Method for Determining Tensile Properties of
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes
e ASTM D6768-04, Standard Test Method for Tensile Strength of Geosynthetic Clay
Liners.
1.3.2 National Fire Code of Canada, (NFCC) (2010).
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1.3.3 Underwriter Laboratories of Canada, (ULC):
e ULC/ORD-C58.9 (latest ed.) Secondary Containment Liners for Underground and

Aboveground Flammable and Combustible Liquid.

14 Definitions

1.4.1 Owner: Baffinland Iron Mines Corporation

14.2 Owner’s Engineer: Hatch Ltd.

14.3 Contractor: Refers to the company supplying all labour, materials and equipment and
performing all the work necessary as per this Section.

15 Submittals

1.5.1 Submit shop drawings to the Owner’s Engineer indicating installation details, including
fabricated and field seams, anchor trenches and protrusion details.

1.5.2 Submit to the Owner’s Engineer copies of manufacturer's mill test data at least two weeks
prior to start of work.

1.5.3 Submit to the Owner’s Engineer certificates, including test results, at least two weeks prior to
delivery to job site.

1.6 Delivery, Storage and Handling

1.6.1 During delivery and storage, protect geomembrane liners from direct sunlight, ultraviolet rays,
excessive heat, mud, dirt, dust, debris and rodents.

1.7 Quality Control Testing

1.7.1 Vacuum box joint inspection on installation per ASTM D5641 (1-2 Ib/in.? max.).

1.7.2 Any discontinuities detected by any test method shall be repaired utilizing the same material
as the geomembrane and shall extend a minimum of 100 mm beyond the defect.

2. Products

2.1 Type 1

211 This section covers the required physical, chemical, and mechanical properties of
geomembranes used for secondary containment applications, e.g. fuel tank containment.

21.2 Liner shall be suitably formulated from first quality polymeric materials to impart durability.

Use of water soluble compounding ingredients is prohibited. Any plasticizers must be
resistant to mildew and bacterial degradation. Liner shall be pigmented to produce a uniform
color.
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21.3 For the coated liner material, the coating compound shall be selected to have characteristics
suitable for high temperature thermal welding, shall be compounded to withstand the attack
of high temperature, humidity and mildew, while at the same time resisting the chemical
attack of diesel fuel.

214 Liner shall be capable of being sealed to itself using standard heat sealing techniques.

21.5 Nominal Thickness (ASTM D5199): 0.88 mm.

2.1.6 Tensile Strength (ASTM D751): 1330 N (300 Ibs).

217 Elongation (ASTM D751): 1000%.

21.8 Low temperature (ASTM D1790): -40°C (-40°F).

219 Minimum Puncture Resistance: 217 N (49 Ibs).

2.1.10 Shop Seam Properties (ASTM D6392):
e Shear Strength: 9.6 KN/m (55 Ib/in.)
o Peel Strength: 7.9 KN/m (45 Ib/in.).

2.1.11 Field Seam Properties (ASTM D6392):
e Shear Strength: 9.6 KN/m (55 Ib/in.)
e Peel Strength: 7.9 KN/m (45 Ib/in.).

2.1.12 The surface should be smooth, with no striations, gels, pinholes or bubbles.

2113 The standard of acceptance is the “Hazgard 535” as manufactured by Layfield or equal.

2.2 Type 2

2.21 This section covers the required physical, chemical, and mechanical properties of
Geosynthetic Clay Liners (GCL) used for primary containment applications, e.g. water ponds.

222 Liner shall be composed of a layer of high-swelling sodium bentonite clay needlepunched
between two geotextiles.

223 Liner shall be capable of being sealed to itself using standard heat sealing techniques.

224 Bentonite shall have a minimum swell index of 24 mL/2g (as per ASTM D5890) and a
maximum fluid loss of 18 mL (as per ASTM D5891) and a maximum moisture content of 12%
(as per ASTM D4643).

2.2.5 Bentonite’s Mass/Area ratio should be less than 2.4 kg/mz.

2.2.6 CG-50 granular bentonite, mined and processes by American Colloid Company, shall be

used.
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227 Bentonite shall have a granular consistency with maximum 1% passing sieve #200 (75 um) to
ensure even distribution throughout the GCL and minimum edge loss during shipment and
installation.

2.2.8 Granular bentonite clay used for seaming, sealing, and repairs shall be the same natural
sodium bentonite used in the GCL.

229 GCL Tensile Strength (ASTM D6768): 53 N/cm.

2.2.10 GCL Peel Strength (ASTM D6496): 6.1 N/cm min.

2.2.11 GCL Index Flux (ASTM D5887): 1 x 10® m¥m?%sec max.

2212 GCL Hydraulic Conductivity (ASTM D5084): 5 x 10”° cm/sec max.

2.213 GCL Hydrated Internal Shear Strength (ASTM D5321 & ASTM D6243): 24 kPa.

2.214 The standard of acceptance is “Bentomat STM” as manufactured by CETCO or equal.

2.3 Type 3

2.3.1 This section covers the required physical, chemical, and mechanical properties of
geomembranes used for primary containment applications, e.g. earth dams.

2.3.2 Liner shall be suitably formulated from first quality polymeric materials to impart durability.
Use of water soluble compounding ingredients is prohibited. Any plasticizers must be
resistant to mitigation, mildew and bacterial degradation. Liner shall be pigmented to produce
a uniform color.

2.3.3 For the coated liner material, the coating compound shall be selected to have characteristics
suitable for high temperature thermal welding, shall be compounded to withstand the attack
of high temperature, humidity and mildew.

234 Liner shall be capable of being sealed to itself using standard heat sealing techniques.
2.3.5 Nominal Thickness (ASTM D5199): 1.5 mm.

2.3.6 Density (ASTM D792): 0.94.

2.3.7 Tensile Strength/Strain Properties (ASTM D6693):

e Strength at Yield: 22 kN/m
e Strength at Break: 40 kN/m
e Strain at Yield: 12%
e Strain at Break: 700%.
2.3.8 Tear Resistance (ASTM D1004): 187 N.

2.3.9 Dimensional Stability (ASTM D1204): +2%.
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2.3.10 Stress Cracking (ASTM D5397): 300 hours.
2.3.11 Puncture Resistance (ASTM D4833): 480 N.
2.3.12 Black Content (ASTM D1603): 2.0 — 3.0%.
2.3.13 Black Dispersion (ASTM D5596): CAT 1 or 2.
2.3.14 Field Seam Strength (ASTM D6392):

e Bonded Seam Strength: 21 KN/m

o Peel Adhesion Test: 14 KN/m.
2.3.15 The surface should be smooth with no striations, gels, pinholes or bubbles.

2.3.16 The standard of acceptance is “HDPE 60 — Smooth” as manufactured by Layfield or equal.
2.4 Type 4

241 This section covers the required physical, chemical, and mechanical properties of
geomembranes used for primary containment applications, e.g. uncovered pond liners.

242 Liner shall be suitably formulated from first quality polymeric materials to impart durability,
chemical resistance and flexibility.

243 Liner shall be appropriate for applications such as water and waste water, secondary
containment, soil remediation, and pond and canal liners.

244 Liner formulation shall include a proprietary UV inhibitor/antioxidant additive package.
2.4.5 For the coated liner material, the coating compound shall be selected to have characteristics

suitable for high temperature thermal welding, shall be compounded to withstand the attack
of high temperature, humidity and mildew.

2.4.6 Liner shall be capable of being sealed to itself using standard heat sealing techniques.
247 Nominal Thickness (ASTM D5199): 1.5 mm.

2.4.8 Tensile Strength at Break (D638): 40 N/mm.

249 Elongation at Break (D638): 800%.

2410 Tear Resistance (D1004): 188 N.
2.4.11 Low Temperature Impact Resistance (D1790): -70°C.
2412 Puncture Resistance (D4833): 373 N.

2413 Axi-Symmetric Break Resistance, Strain (min) (D5617): 50%.
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2414 UV Resistance, Strength Retained 30,000 hours (Black Styles Only) (D4329): 90%.
2415 High Pressure Oxidative Induction Time (HPOIT) (D5885): 2000 minutes.

2.4.16 Resistance to Brine Solution Test done at 90°C (194°F), HPOIT retained after 2400 hrs
exposure (D1693): 1000 minutes.

2417 Ozone Resistance, Exposed to 168 hrs @ 100 pphm @ 40C, Observations made at
Magnification (D1149): No Cracks.

2.4.18 Coefficient of Linear Thermal Expansion (D696): 1.4x10-4 m/m/deg C.

2.4.19 Potable Water Certification: NSF 61, AS/NZ 4020.

2.4.20 The standard of acceptance is “Enviro Liner 6000 HD” as manufactured by Layfield or equal.
3. Execution

3.1 Installation

3.1.1 Rolls shall be stored in a way that prevents sliding or rolling from stacks.

3.1.2 The extent to which membranes and GCLs are dragged on the ground shall be minimized.
3.1.3 Panels shall be placed parallel to the direction of the slope.

3.14 Maintain area of installation free of water, ice and snow accumulations.

3.1.5 Repair excessively soft supporting material as directed by the Owner’s Engineer.

3.1.6 Do not proceed with panel placement and seaming when ambient temperatures are

below -5°C or above 40°C, during any precipitation, in presence of excessive moisture (e.g.,
fog, dew), nor in presence of high winds.

3.1.7 Place and seam panels in accordance with manufacturer's recommendations on graded
surface in orientation and locations indicated. Minimize wrinkles, avoid scratches and crimps
to geomembranes and avoid damage to supporting material.

3.1.8 Protect installed membrane from displacement, damage or deterioration before, during, and
after placement of material layers.

3.1.9 Replace damaged, torn or permanently twisted panels to the approval of the Owner’s
Engineer. Remove rejected damaged panels from site.

3.1.10 Keep field seaming to a minimum. Locate field seams up and down dyke wall, with no
horizontal field seam less than 1.5 m beyond toe of the dyke.

3.1.11 Keep seam area clean and free of moisture, dust, dirt, debris and foreign material.
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3.1.12 Test field seams as seaming work progresses by vacuum box testing over their full length.
Repair seams which do not pass test. Reconstruct seam between failed location and any
passed test location, until vacuum box testing is successful.

3.1.13 The liner manufacturer shall provide written certification that the liner has been vacuum box
tested at all panel thermal welded joint locations and all panel material has been visually
inspected with deficiencies noted and corrected prior to purchasing. When a membrane liner
is field seamed, spliced, modified or repaired, the part so fabricated shall be subject to the
same performance test prescribed by the manufacturer and shall consist of visual inspection,
vacuum and tensile testing. Repair areas shall be reported to the Owner’s Engineer.

3.1.14 Repair minor tears and pinholes by patching until vacuum testing is successful. Patches to be
round or oval in shape, made of the same geomembrane material, and extend to a minimum
of 100 mm beyond the edge of the defect. Repaired areas shall be recorded and submitted to
the Owner’s Engineer.

3.1.15 Do not permit passage of any vehicle directly on the membrane at any time. Vehicular traffic
will be permitted on the liner only after the full granular base materials are provided.

END OF SECTION
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