PEMBINAY

September 21, 2016

BY ELECTRONIC FILING

Alberta Energy Regulator
Suite 1000, 250-5t" Street SW
Calgary, Alberta T2P OR4

Attention: Dr. Fikre Debela
Science Specialist, Land Conservation and Reclamation —
Closure and Liability Branch

Dear Dr. Debela

Re: Pembina Pipeline Corporation
Fox Creek to Namao Pipeline Expansion Project
Approval 356633-00-00 — Clause 3.1.2
Supplemental Soil Survey Report

The attached soil survey prepared by Golder Associates is submitted to AER in fulfillment of Clause 3.1.2
of Approval 356633-00-00 under the Environmental Protection and Enhancement Act.

The AEPEA Approval states:

3.1.2. The approval holder shall complete pre-construction soil surveys on Grassroots lands and submit
them to the Director and receive written authorization from the Director, prior to commencing
construction.

The attached report describes the soil survey and recommendation that was prepared by Golder
Associates for the construction through the outstanding Grassroots parcels.

The soils report describes the sample sites and soil units encountered. The soil units identified are
consistent with those found elsewhere on the Fox to Namao Pipeline Expansion Project (the “Project”)
and described in the soils report submitted with the Conservation and Reclamation Application for the
Project in September 2014. The approach for soil stripping will be two lift materials handling using the
method described in the approved Environmental Protection Plan for the Project.

Pembina is preparing to commence construction in this area as soon as possible. The late summer rains
delayed construction in some areas, weather conditions are now favourable to complete topsoil
handling activities on the Project.

Upon completion of your review and approval of this soils report Pembina will commence construction
in these areas.

Pembina Pipeline Corporation.
4000, 585 — 8™ Avenue S.W., Calgary, Alberta Canada T2P 1G1
Telephone: (403) 231-7500 Fax: (403) 237-0254



N

If you have any questions or concerns about the information, please contact me at (403) 231-3157 or
pmiles@pembina.com.

Regards,

Peter Miles
Supervisor, Regulatory Affairs

Enclosure

cc: Kevin Evans, Consultant, Environment-Pembina Pipeline Corporation
Balmeet Toor, Supervisor, Environment-Pembina Pipeline Corporation
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E Golder
Associates TECHNICAL MEMORANDUM

DATE September 21, 2016 PROJECT No. 1659251

TO Balmeet Toor - Supervisor, Environment and Peter Miles - Supervisor, Regulatory Affairs
Pembina Pipeline Corporation

CC Kevin Evans and Joanna Fedoruk

FROM Tyler Phillips and Dave Kerr EMAIL Tyler_Phillips@golder.com

RE: ADDITIONAL SOIL SURVEY AND SAMPLING ON THE FOX CREEK TO NAMAO EXPANSION
PROJECT FOR PEMBINA PIPELINES.

Introduction

An additional soil survey was conducted along the Fox Creek to Namao Junction Expansion Pipeline Project (F2N)
(Environmental Protection and Enhancement Act number 001-00356633) for Pembina Pipelines Corporation
(Pembina). The data collected supplements the Fox Creek to Namao Junction Expansion Pipeline Project
Conservation and Reclamation Report (Boreal 2014). The soil survey collected additional soils information on
September 9 and 14, 2016. The following quarter sections were surveyed along the Right of Way:

m SW19-56-2 W5\,

m SE 24-56-3 W5M; and
m SW20-56-2 W5M.
Methods

Soils were inspected at ten locations in the three quarter- sections. A hand auger was used to inspect soils to a
depth of 120 cm. Soil samples were collected for nine out of the ten inspections. Inspection locations and soil map
units are presented in Figure 1.

Samples were collected in the upper subsoil (~20 to 50 cm) and lower subsoil (~50 to 120 c¢m). Samples were
analysed for electrical conductivity (EC) and sodium absorption ratio (SAR), along with other soil chemistry
parameters and are presented in Appendix 1, Table 1. Soil chemistry results are provided in Appendix 2.

Soil Handling Procedures

All soils surveyed for this supplemental report were previously encountered and described in detail within the Fox
Creek to Namao Junction Expansion Pipeline Project Conservation and Reclamation Report (Boreal 2014). A brief
summary of soil physical descriptors encountered in the field are provided in Appendix 1 Table 2. Soil handling
procedures were determined using Table 7 - Criteria for evaluating suitability of subsoil material in the Plains
Region published in Soil Quality Relative to Disturbance and Reclamation (Alberta Agriculture, 1987) and
Guidelines for Alternative Soil handling Procedures During Pipeline Construction (APESC 1996). Soil series
specific handling techniques described in the Fox Creek to Namao Junction Expansion Pipeline Project
Conservation and Reclamation Report (Boreal 2014) were applied to the soils encountered during this survey if
similar chemical and physical conditions were encountered in the field.

Golder Associates Ltd.
102, 2535 - 3rd Avenue S E , Calgary, Alberta, Canada T2A 7W5
Tel: +1 (403) 299 5600 Fax: +1 (403) 299 5606 www.golder.com

Golder Associates: Operations in Africa, Asla, Australasia, Europe, North America and South America

Golder, Golder Associates and the GA globe design are trademarks of Golder Assaciates Corporation
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Pembina Pipeline Corporation September 21, 2016

Soils with upper or lower subsoil EC or SAR rated as unsuitable without the presence of a Bnt horizon will be
handled using a three lift technique as described in Section 8.1.25 of the Fox Creek to Namao Junction Expansion
Pipeline Project C&R — Part B: Environmental Protection Plan White Area— Revision 3 (EPP) (Boreal 2015).

Soils with upper and lower subsoil with EC or SAR rated poor to good will be handled using a two lift technique.

All soils encountered with the exception of the Thorsby soil series contained upper and lower subsoil rated poor
to good and did not possess a Bnt horizon. These soils will be salvaged with a two lift handling technique. The
Thorsby soil series contained unsuitable lower subsoil as a result of having >12 SAR. However, since the EC
measurements were rated good and a Bnt horizon with firm to very frim consistency was observed, a two lift soil
handling technique will be used for this soil series as well. This technique is consistent with recommendations
described in the Guidelines for Alternative Soil handling Procedures During Pipeline Construction (APESC 1996)
and is consistent with current soil handling practices when Thorsby is encountered in other areas of the F2N,
described in Fox Creek to Namao Junction Expansion Pipeline Project Conservation and Reclamation Report
(Boreal 2014). Soil handling and topsoil thickness range in relation to their soil series map unit are presented in
Figure 1.

Summary

Interpretation of the data gathered from the soil survey and accompanying soil chemistry results have identified
the lower subsoil of the Thorsby (TBY) soil map units as being unsuitable for reclamation due to high (>12) SAR.
However, due to the presence of a Bnt upper subsoil horizon with unsuitable firm to very firm consistence and
good EC reclamation suitability rating, no three lift soil handling techniques will be used.

Closure

We trust the above meets your present requirements. If you have any questions or require additional details,
please contact the undersigned.

GOLDER ASSOCIATES LTD.

QQO.:\& £, ¢L€'fr‘

Tyler Phillips, M.Sc., P.Ag. Dave Kerr, M.Sc., P.Ag.
Soil Scientist Project Director
TP/DK/m

Golder
2 Associates
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APPENDIX 1

Tables and Figure

@ Golder
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Table 1: Supplementary Soil Chemical and Reclamation Suitability Rating

Soil Inspection Soil Series Name Sample Depth EC SAR Reclamation Suitability Rating
Site (Abbreviation) [em] [dS/M] and Limitations
TPOO1 Peaty Onoway (ptONW) 20 to 50 0.78 9.54 Good (EC), Poor (SAR)
a
o e 50 to 100 0.79 9.51 Good (EC), Poor (SAR)
20 to 50 0.79 9.59 Good (EC), Poor (SAR
TP002 Cooking Lake (COA) ) ( )
50 to 100 0.68 9.75 Good (EC), Poor (SAR)
20 to 50 0.90 9.46 Good (EC), Poor (SAR
TPOO4 Thorsby (TYB) B (€, Coor (GAR)
50 to 100 2.1 13.2 Good (EC), Unsuitable (SAR)
. 20 to 50 0.17 0.78 Good (EC), Poor (SAR)
TP0OO05 Cooking Lake (COA)
50 to 100 0.11 0.86 Good (EC), Poor (SAR)
20 to 50 0.74 7.64 Good (EC), Poor (SAR)
TP006 Thorsby (TYB) -
50 to 100 2.70 12.8 Good (EC), Unsuitable (SAR)
10 001 20 to 50 0.22 1.70 Good (EC), Good (SAR)
- 50 to 100 0.32 2.33 Good (EC), Good (SAR)
10002 20 to 50 1.08 1.96 Good (EC), Good (SAR)
- . 50 to 100 0.97 2.32 Good (EC), Good (SAR)
| Rolly View (RLV)
1O 003 20 to 50 0.29 0.30 Good (EC), Good (SAR)
= 50 to 100 0.35 0.30 Good (EC), Good (SAR)
4O 004 20 to 50 0.12 0.64 Good (EC), Good (SAR)
- 50 to 100 0.14 0.73 Good (EC), Good (SAR)
Table 2: Soil Inspection Summary
Soil Inspection Soil A Parent | Topsoil Thickness | Dominant Texture i
Site Series glassification Material [cm] (Topsoil / Subsoil) Drainage
TPOO1 ptONW | Orthic Humic Gleysol 30 Clay Loam / Clay Imperfect
TP002 COA Orthic Grey Luvisol 15 Loam / Clay Loam
1poo3 1YB Dark Grey Solodized Solonetz 29 Loam/Clay
TP0OO4 TYB y 20 Loam / Clay
TPO05 COA Orthic Grey Luvisol il 20 Loam / Clay Loam
TPO06 TYB Dark Grey Solodized Solonetz 30 Loam / Clay Moderately Well
JO_001 20 Loam / Clay
JO_002 . 25 Loam / Clay
RLV Orthic Dark Grey Chernozem
JO_003 20 Loam / Clay
JO_004 30 Loam / Clay
@ Golder
A1 Associates
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APPENDIX 2

Soil Chemistry Results
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6310 ROPER ROAD

nd ) EDMONTON, ALBERTA
: @ @ @ ﬁ Lab CANADA T6B 3P9

- : TEL (780)395-2525
L& aboratories FAX (780)462-2490

http://www.agatlabs.com

CLIENT NAME: PEMBINA PIPELINES
4000, 585 - 8TH AVENUE SW
CALGARY, AB T2P1G1
(403) 838-8388

ATTENTION TO: Accounts Payable
PROJECT: 1659250 / SW-20-056-02W5M
AGAT WORK ORDER: 16E136223
SOIL ANALYSIS REVIEWED BY: Melinda Guay, Technical Reviewer
DATE REPORTED: Sep 11, 2016
PAGES (INCLUDING COVER): 7
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AG@ET Laboratories (V1) Page 10f7
Member of: Association of Professional Engineers, Geologists and Geophysicists AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
of Alberta (APEGGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Associalion for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request
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CLIENT NAME: PEMBINA PIPELINES

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 16E136223

PROJECT: 1659250 / SW-20-056-02W5M
ATTENTION TO: Accounts Payable

SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (7680)395-2525
FAX (780)462-2490
http:/Awww.agatlabs.com

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

DATE RECEIVED: 2016-09-10

DATE REPORTED: 2016-09-11

J0_001_50 Jo_001_100 J0_002_50 J0_002_100 JO_003_50 J0_003_100 J0_004_50 J0_004_100
SW-20-056- SW-20-056- SW-20-056- SW-20-056- SW-20-056- SW-20-056- SW-20-056- SW-20-056-
SAMPLE DESCRIPTION: 02W5M 02W5M 02W5M 02W5M 02W5M 02W5M 02W5M 02W5M
SAMPLE TYPE: Soil Soil Soil Soil Soil Soil Soil Soil
DATE SAMPLED: 9/9/2016 91812016 9/9/2016 9/9/2016 9/9/2016 9/9/2016 9/9/2016 9/9/2016
Parameter Unit G/S RDL 7836643 7636644 7836645 7836646 7836647 7836648 7836649 7836650
pH (CaCI2 Extraction) pH Units N/A 7.35 7.27 7.32 763 7.70 7.52 6.44 5.69
Electrical Conductivily (Sat, Paste) ds/m 0.05 022 032 1.08 0497 0.29 0.35 0.12 014
Sodium Adsorption Ratio N/A 1.70 233 1.96 232 030 030 064 073
Saturation Percenlage % 1 52 58 66 65 55 56 45 45
Chloride, Soluble mg/L 5 6 6 <5 14 <5 <5 <5 <5
Calcium, Soluble mg/L 1 14 18 114 87 38 48 10 11
Potassium, Soluble mg/L 2 <2 <2 <2 <2 <2 <2 <2 <2
Magnesium, Soluble mg/L 1 4 7 32 26 10 12 3 2
Sodium, Soluble mg/L 2 28 46 92 96 8 9 9 10
Sulfate, Soluble mg/L 2 28 27 529 472 26 24 22 20
Theoretical Gypsum Requirement {onnestha N/A 0 0 0 0 0 0 0 0
Calcium, Soluble (meg/L) meq/L 0.05 0.70 0.90 569 434 1.90 240 0.50 0.55
Calcium, Soluble (mg/kg) mglkg 1 7 10 75 57 21 27 5 5
Chloride, Soluble {(meg/L) meg/L 0.06 017 0.17 <0.06 039 <006 <0,06 <0.06 <0.06
Chloride, Soluble (mgfkg) ma/kg 2 3 3 <2 9 <2 <2 <2 <2
Magnesium, Soluble (meq/L}) meg/L 0.08 033 058 2863 2.14 0.82 0.99 025 0.16
Magnesium, Soluble (mgrkg) markg 1 2 4 21 17 [} 7 1 <1
Potassium, Soluble (meq/L) meg/L 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.056
Potassium, Soluble (mg/kg) mg/kg 2 <2 <2 <2 <2 <2 <2 <2 <2
Sodium, Soluble (meg/L) meq/L 0.09 122 2.00 4.00 4.18 0.35 0.39 0.39 043
Sodium, Soluble (mg/kg) mg/kg 2 15 27 61 62 4 5 4 5
Sulfur (as Sulfate), Soluble (meq/L) meq/L 0.04 0.58 0.56 11.0 9.83 0.54 050 0.46 0.42
Sulfur (as Sulfate), Soluble (mg/kg) mg/kg 2 15 16 349 307 14 13 10 9
' P
/4[-‘ b- J‘\(‘:"%’f_:u"f‘ =
Certified By: n
Page 20f7

AG@AT CERTIFICATE OF ANALYSIS (V1)

Resufts relale only to the items tested and to all the items tested




6310 ROPER ROAD

3 @ .F Certificate of Analysis EOMONTON, ALBERTA
ah B 3P9

i AT WORK ORDER: 22 -
# (AQ@EY Laboratories  acarwontomoen ocvsz P s s

PROJECT: 1659250 / SW-20-056-02W5M D i 20 G
CLIENT NAME: PEMBINA PIPELINES ATTENTION TO: Accounts Payable
SAMPLING SITE: SAMPLED BY:
Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)
DATE RECEIVED: 2016-09-10 DATE REPORTED: 2016-09-11

Commanis; ROL - Reported Datection Limit, G /5 - Guidetine / Standard

7836643-7836650 If sodium resulls in mg/L are less than detection, SAR is non-calculable and is reporied as 0
Sodium Adsorption Ratio is a calculated parameter. The calculated value is the ratio of the sodium concenlration in mmol/L over the square rooled sum of the calcium and magnesium concenlrations in
mmol/L
Theoretical Gypsum Requirement is a calculated parameter. The calculafion is from "A Comparison of Melhods for Gypsum Requiremenl of Brine-Contaminated Soils®, Canadian Journal of Soil Science,
1998

il e
i L

Certified By: !

@ CIET CERTIFICATE OF ANALYSIS (V1) Page 30f 7
Results relate only fo the items tested and to alf the items tested




6310 ROPER ROAD

EDMONTON, ALBERTA

@ @ @ lF . CANADA T6B 3P9
TEL (780)395-2525

[Laboratories FAX (780)462.2490

http://www.agatiabs.com

Quality Assurance

CLIENT NAME: PEMBINA PIPELINES AGAT WORK ORDER: 16E136223
PROJECT: 1659250 / SW-20-056-02W5M ATTENTION TO: Accounts Payable
SAMPLING SITE: SAMPLED BY:
Soil Analysis
RPT Date: DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acc_ep_table Acceptable Acc_ep.table
PARAMETER Batch Sa::ple Dup #1 | Dup#2 RPD Blank Mf,:::;ed Limits Recovery SIS Recovery Simits
Lower | Upper Lower | Upper Lower | Upper

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)
pH (CaCl2 Extraction) 255 7836643 7.35 7.25 1.4% N/A 102% 90% 110%
Electrical Conductivity (Sat. Paste) 255 7836643 0.22 0.23 NA <0.05 94% 90% 110%
Saturation Percentage 255 7836643 52 51 1.9% <1 106% 80% 120%
Chloride, Soluble 1664 7836643 6 11 NA <5 96% 80% 120%
Calcium, Soluble 255 7835580 40 43 7.2% <1 95% 80% 120% 102% 80% 120%
Potassium, Soluble 255 7835580 2 2 NA <2 95% 80% 120% 95% 80% 120%
Magnesium, Soluble 255 7835580 15 15 0.0% <1 95% 80% 120% 93% 80% 120%
Sodium, Soluble 255 7835580 i 7 NA <2 94% 80% 120% 92% 80% 120%
Sulfate, Soluble 255 7835580 34 35 2.9% <2 103% 80% 120% 111% 80% 120%

Comments: If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.

/ (/(«;‘z)k%fﬂ"_‘_
Certified By:

AG@T QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests, Accreditations are location and parameter specific. A complete listing of parameters for each location is avaitable from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: PEMBINA PIPELINES
PROJECT: 1659250 / SW-20-056-02W5M

Method Summary

AGAT WORK ORDER: 16E136223
ATTENTION TO: Accounts Payable

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
http://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
PARAMETER AGAT S.0.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
pH (CaCI2 Exiraction) INOR-171-6207 SPIEPPARD 2007, HENDERSHOT  pyy mETER
Electrical Conductivity (Sat. Paste) INO-171-6206 SHEPPARD 2007; MILLER 2007  CONDUCTIVITY METER
. . INOR-171-6201 &
Sodium Adsorption Ratio INOR-171-6002 McKeague 3.26 CALCULATION
Saturation Percentage i SOIL \ILLER 2007; SHEPPARD 2007  GRAVIMETRIC
Chioride, Soluble INOR-171-6200 Carter & Gregorich 2007; SM 4500E  COLORIMETER
Calcium, Soluble INOR-171-6201 CARTER & GREGORICH 2007. SM 1cpjoEs
Potassium, Soluble INOR-171-6201 SARIER & GREGORICH 2007, SM icpjoEs
Magnesium, Soluble INOR-171-6201 SARIER & GREGORICH 2007, SM 1cpjoEs
Sodium, Soluble INOR-171-6201 CARTER & GREGORICH 2007. SM ok
INOR-171-6201 & SHEPPARD 2007; EATON 2005;
Sulfate, Soluble INOR-171-6002 MILLER 2007, SM 31208 ICPIOES
Theoretical Gypsum Requirement SOIL 0260 USDA HDBK 60, 22D N/A
@G @ T METHOD SUMMARY (V1) Page 501 7

Results relate only to the items tested and to all the items tested
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Chain of Custody Record

Laboratory Use Only

Arrival Temperature:
AGAT Job Number:

lGE269R3

Date and Time:

Document iD: BIC50-1507-002

vz 4 P
Report Information Report Information Report Format iESEF1Q 11:41
Company: VA /l 1. Name: ._JEESe ofseeg
Contact: . JESSE b‘[~4 pﬁ' Email: . ']_mmﬂlr_\..ﬂ!:-z‘:__' [ Adeler coa a glanglpele per Turnaround Time Required (TAT)
] e ) 5 || 2 Name: Lyley m!‘ﬂ"p' Page Regular TAT [ 5 to 7 business days el I
Address: /bgéo 02 due o T" i @ G lde L : VS| Jleonssicomentel
= £ S Tir mall: L pinibpa e el oo e St
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s 8w 20 -5b-L W¢§ pom— Y= , = — Page E
) o : equirements (Sefection may impact detection limits Date Require: |
Olent Project #: (&5 251> 0 CCME DAB Tier 1 OBCCSR | 5 T
Invoice To Same Yes/ No O O Agricultural [ Agricultural Oaw | H 5
. /7 O Industrial O industrial Ow % w| ¥ ] O
) Nk < T (O @
Company: _[:sz‘lulb‘ . [ Residential/Park [1Residential/Park LW % Ulg é’ é z
Contact: O Commercial [ Commercial Oow ‘E 5 'LQJ 2 3:\: %
. - =
Address: O Drinking Water [ Natural Area ﬁ 0 E = Z o It
O FWAL [J AB Surface Water > |83 S b £ g
Phone: Fax: Coth o|ElT|2|2] 8|8 = = ¢l=|E
: : or 2lglalZ|0|2|E 3l [z]3 ZEla
po/aFE#: 4 5 O009R 316 ODS0 (Driling)  [ISPIGEC HENEIAEERERER HEE
HHEHHHENEHERE JHE
LABORATORY SAMPLE DATE/TIME COMMENTS - SITE SAMPLEINFO. | © [ 2w |2 |5 | S| S( § 312| 2 alElE
USE (LAB ID #) SAVELEIDENHEICATION MATRIX SAMPLED SAMPLE CONTAINMENT SRR EHEHEEEE QE a|¥|8
#|Q|Oo|@|2|e|<|B||2|> z|&|o
Jo.01-8p_| 66473 sote | z01L/00Meq ! x
Ao _mi_iop| o4 S0ic u T I - x
A0_nna_sn | GHS S0iL " i N =
J0_ 00 00| GHb SolL n | X Nl
Ih 003 .50 | LN | sew o | | <
So_o03_wo| U Soib | NN B
[0 _0pU.S0)  6ad 201 X ! i £
Do_opd | ¢5T oLl " ALL SAMPLES | I REE
S B - CCOUNTED FOR- &
s rime BT =— L T TR s s Z -y T~ - — == ; = "Df -
T _g» ‘V{(rl ARy !,::.'—‘?’{’..;L‘\_._) é%i/ﬂ/[ﬂ[ -~ B%-IV “g‘ I%’ink Copy  Client iR e
r\éﬁ.. e 8 (Frnt b o S == S s Tl i TP e 52 N SR | elow Copy - AGAT —
- T OaT i = Wi White Copy- AGAT |NC: AB O O 8 7 4 8
Date Revised: October 24th, 2&4
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SAMPLE INTEGRITY RECEIPT
FORM

RECEIVING BASICS - Shipping

Company/Consultant; GO\M Aﬂ‘b&o«*’(S

Courier: DN? A’t— Prepaid  Collect
Waybill# ;?é'

Branch GP FN FM RD VAN LYD FS§ EST Other_____

If multiple sites were submitted at opce: Yes @
Custody Seal Intact:_Yes No @
TAT: <24hr ( 24-48hr) 48-72hr Reg  Other

Cooler Quantity: _L___

Temperature (Bottles/Jars only A N/A ij only Soil Bags Received

FROZEN (Please Circle if samples received Frozen)

1(Bottle/lar) _+ +__ = °C  2(Bottleflar)__+__+_ = _°C
3(Bottle/lar)__+__+__=  °C 4(Bottleflar)__+__+ = °C
5{Bottle/lar) _+ + = °C 6(Bottleflar)__+__+ = °C
7 (Bottle/lar)__+_ + = °C 8(Bottleflar__+__+ = °C
9 (Bottle/lar)__+_ _+_ = °C 10 (Bottle/lar)__+__+ =___ °C

(g mrcl))re than 10 coolers are received use another sheet of paper and
attac

TIME SENSITIVE ISSUES - Shipping

ALREADY EXCEEDED HOLD TIME? Yes

Inorganic Tests {Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity ,
Microtox , Ortho PO4, Tedlar Bag , Residual Chlorine , Chlorophyll* ,
Chloroamines*

Earliest Expiry: A

Hydrocarbons: Earliest Expiry #

SAMPLE INTEGRITY - Shipplng

Hazardous Samples: YES Precaution Taken:

Legal Samples: Yes
International Samples:. Yes @

Tape Sealed: Yes | No
Coolant Used: lcepack BaggedIce Freelce Free Water@

LOGISTICS USE ONLY
Workorder No: | F1#L 127
Samples Damaged: Ye@ If YES why?
No Bubble Wrap Frozen Courier
Other:

Account Project Mal"l\lager: have they been notified of the
o

above issues: Yes
Whom spoken to: Date/Time:

CPM Initial

General Comments:

* Subcontracted Analysis (See CPM)

Date issued: October 05, 2015
Document ID: SR-9505.003

Page 10f1
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6310 ROPER ROAD

EDMONTON, ALBERTA
P @ @ @ L b CANADA T6B 3P9
] i | i TEL (780)395-2525
aboratories FAX (780)462-2490

hitp://www.agatlabs.com

CLIENT NAME: PEMBINA PIPELINES
4000, 585 - 8TH AVENUE SW
CALGARY, AB T2P1G1
(403) 838-8388

ATTENTION TO: Accounts Payable
PROJECT: Pembina 1659251
AGAT WORK ORDER: 16E137802
SOIL ANALYSIS REVIEWED BY: Ngoc (Ruby) Vu, Lab Technician
DATE REPORTED: Sep 15, 2016
PAGES (INCLUDING COVERY): 7
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (780) 395-2525

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGE T Laboratories (V1) Page 10of 7
Member of: Association of Professional Engineers, Geologists and Geophysicists AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
of Alberta (APEGGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Westemn Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation, AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



6310 ROPER ROAD

ufl Certificate of Analysis FOMONTON ALBERTA
b | @ @@ i | Laboratories AGAT WORK ORDER: 16E137802 TEL (780)395-2525

FAX (780)462-2490

L8 PROJECT: Pembina 1659251 e
CLIENT NAME: PEMBINA PIPELINES ATTENTION TO: Accounts Payable
SAMPLING SITE: SAMPLED BY:
Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

DATE RECEIVED: 2016-09-15 DATE REPORTED: 2016-08-15

SAMPLE DESCRIPTION: 03770 03771 03769 03768 03775 03767 03773 03772

SAMPLE TYPE: Soil Soil Soil Soil Soil Soil Soil Soil
DATE SAMPLED:  9/14/2016 9/14/2016 9/14/2016 9/14/2016 9/14/2016 9/14/2016 9/14/2016 9/14/2016
Parameler Unit G/S RDL 7846428 7846430 7846431 7846432 7846433 7846434 7846435 7846436

pH (CaCl2 Extraclion) pH Units N/A 7.30 7.31 7.18 7.28 7.36 763 589 562
Electrical Conduclivily {(Sat. Paste) ds/m 0.05 0.78 079 0.79 068 0.90 211 017 0.1
Sodium Adsorplion Ratio N/A 9.54 9.51 9.59 9.75 9.46 13.2 0.78 086
Saturation Perceniage % 1 72 149 77 91 104 97 57 61
(Chloride, Soluble mg/L 5 8 [ 9 10 9 5 <5 <5
(Calcium, Soluble mg/L 1 15 12 15 10 18 47 16 9
Potassium, Soluble mg/L 2 <2 <2 <2 4 <2 4 <2 <2
Magnesium, Soluble mg/L 1 4 4 5 3 5 16 3 2
Sodium, Soluble ma/L 2 161 149 168 137 176 411 13 11
Sulfale, Soluble mg/L 2 203 266 99 190 297 1030 21 19
Theoretical Gypsum Requil /h N/A 0114 0.196 0.131 0.107 0.188 1.52 [} 0
(Calcium, Soluble (meg/L) meg/L 0.05 075 0.60 075 0.50 0.90 2.35 0.80 045
Calcium, Soluble (mg/kg) mgfkg 1 11 18 12 9 19 46 9 5
Chloride, Soluble (meg/L) meq/L 0.06 023 023 025 0.28 0.25 0.14 <0.06 <0.06
Chloride, Soluble (mgikg) markg 2 6 12 7 9 9 5 <2 <2
Magnesium, Soluble (meg/L) meg/L 008 033 033 041 025 0.41 1.32 025 0.16
Magnesium, Soluble {mg/kg) mg/kg 1 3 6 4 3 5 16 2 1
Potassium, Soluble (meq/L) meq/L 0.05 <0.05 <0.05 <005 0.10 <0.05 0.10 <0.05 <0.05
Potassium, Soluble (mg/kg) mg/kg 2 <2 <2 <2 4 <2 4 <2 <2
Sodium, Soluble (meg/L) meg/L 0.09 7.00 6.48 7.3 5.96 766 17.9 057 048
Sodium, Soluble (mgrkg) mg/kg 2 116 222 129 125 183 399 7 7
Sullur (as Sulfale), Soluble (meqg/L) meq/L 0.04 423 5.54 2.06 3.96 6.18 21.4 0.44 0.40
Sulfur (as Sulfate), Soluble (mg/kg) mg/kg 2 146 396 76 173 309 999 12 12

Certified By:

A GEAT CERTIFICATE OF ANALYSIS (V1) Page 2 of 7
Results relate only to the items tested and to all the items tested




6310 ROPER ROAD

>l @ ﬁ Certificate of AnaIYSiS EDMONTON, ALEERTA
@ @ Laboratories AGAT WORK ORDER: 16E137802 FT:; gggﬁgggigg

- PROJECT: Pembina 1659251 hitp:/jwww. agatlabs, com
CLIENT NAME: PEMBINA PIPELINES ATTENTION TO: Accounts Payable
SAMPLING SITE: SAMPLED BY:

Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)

DATE RECEIVED: 2016-09-15 DATE REPORTED: 2016-09-15

SAMPLE DESCRIPTION: 03776 03774

SAMPLE TYPE: Soil Soil
DATE SAMPLED:  9/14/12016 9/14/2016
Parameter Unil G/8 RDL 7846437 RDL 7846438

pH (CaCl2 Extraction) pH Unils N/A 526 NIA 8.72
Electrical Conductivity (Sal. Paste) dS/m 0.05 074 0.05 2,70
Sodium Adsorption Ralio N/A 7.64 128
Saturation Percentage % 1 61 1 99
Chloride, Soluble mg/L 5 9 5 <5
Calcium, Soluble mg/L 1 17 1 80
Potassium, Soluble mg/L 2 <2 2 2
Magnesium, Soluble mg/L 1 3 1 26
Sodium, Soluble mg/L 2 130 2 517
Sulfate, Soluble mg/L 2 324 4 1360
Theoretical Gypsum Requirement tonnes/ha N/A 0.0213 N/A 241
Calcium, Soluble (meq/L) meg/L 0.05 085 0.05 3.99
Calcium, Soluble (mg/kg) mglkg 1 10 1 79
Chloride, Soluble (meg/L) meq/L 0.06 0.25 0.06 <0.06
Chloride, Soluble (mg/kg) mglkg 2 5 2 <2
Magnesium, Soluble (meq/L) meg/L 0.08 025 0.08 214
Magnesium, Soluble (mg/kg) ma/kg 1 2 1 26
Polassium, Saluble (meq/L) meqg/L 0.05 <0.05 0.05 0.05
Polassium, Soluble (mg/kg) mg/kg 2 <2 2 2
Sodium, Soluble (mea/L) meq/L 0.09 5.65 0.09 225
Sodium, Soluble (ma/kg) mgikg 2 79 2 512
Sulfur (as Sulfale), Soluble (meg/L) meq/L 0.04 675 0.04 283
Sulfur (as Sulfale), Soluble (mg/kg) mg/kg 2 198 2 1350
Commenis: RDL - Reported Delection Limit;, G/ & - Guideline / Standard

7646428-7846438 If sodium resulis in mgiL are less than delection, SAR is non-calculable and is reporied as 0
Sodium Adserption Ralio is a calculaled parameter. The calculated value is lhe ratio of lhe sodium concentration in mmoliL over lhe square rooled sum of the calcium and magnesium concentrations in
mmol/L.
Theoretical Gypsum Requirement is a calculated p The ion is from “A Comparison of ds for Gypsum Requiremenl of Brine-Contaminated Soils”, Canadian Joumal of Soil Science,
1998

Certified By: ; 4/

G GET CERTIFICATE OF ANALYSIS (V1) Page 3 of 7
Results relate only to the items tested and 1o all the items tested




7 [II @@ Gj'ﬁ Laboratories

CLIENT NAME: PEMBINA PIPELINES
PROJECT: Pembina 1659251
SAMPLING SITE:

Quality Assurance
AGAT WORK ORDER: 16E137802

ATTENTION TO: Accounts Payable
SAMPLED BY:

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
hitp://www.agatlabs.com

Soil Analysis

RPT Date: DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Acc_ep‘table Acc_ep_table
PARAMETER Batch Salrgple Dup #1 | Dup#2 RPD Blank Mz\a/zsiséed Limits Recovery, Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper
Soil Analysis - Salinity (AB Tier 1 - pH Calcium Chloride)
pH (CaCl2 Extraction) 259 7845114 648 6.50 0.3% N/A 100% 90% 110%
Electrical Conductivity (Sat. Paste) 259 7845114 0.34 0.35 4.0% < 0.05 93% 90% 110%
Saturation Percentage 259 7845114 59 58 1.7% <1 113% 80% 120%
Chloride, Soluble 1668 7845114 23 25 NA <5 101% 80% 120%
Calcium, Soluble 259 7845114 48 49 2.1% <1 90% 80% 120% 92%  80% 120%
Potassium, Soluble 259 7845114 <2 <2 NA <2 85% 80% 120% 101% 80% 120%
Magnesium, Soluble 259 7845114 11 1 0.0% <1 88% 80% 120% 101% 80% 120%
Sodium, Soluble 259 7845114 7 8 NA <2 85% 80% 120% 97%  80% 120%
Sulfate, Soluble 259 7845114 37 44 17.3% <2 95% 80% 120% 107% 80% 120%
Comments; If the RPD value is NA, the results of the duplicates are under 5X the RDL and will not be calculated
If Matrix spike value is NA, the spiked analyte concentration was lower than that of the matrix contribution.
Certified By: ;

ASGAT QUALITY ASSURANCE REPORT (V1) Page 4 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on 1he scope of accreditation. AGAT Laboratories (Mississauga) is also accrediled by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.

Results relate only to the items tested and to all the items tested
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CLIENT NAME: PEMBINA PIPELINES

PROJECT: Pembina 1659251

Method Summary

AGAT WORK ORDER: 16E137802
ATTENTION TO: Accounts Payable

6310 ROPER ROAD
EDMONTON, ALBERTA
CANADA T6B 3P9

TEL (780)395-2525
FAX (780)462-2490
htip://www.agatlabs.com

SAMPLING SITE: SAMPLED BY:
PARAMETER AGATSOP LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Soil Analysis
pH (CaCI2 Extraction) INOR-171-6207 SMEPPARD 2007; HENDERSHOT by mETER
Electrical Conductivity (Sat. Paste) INO-171-6206 SHEPPARD 2007; MILLER 2007  CONDUCTIVITY METER
. o INOR-171-6201 &
Sodium Adsorption Ratio INOR-171-6002 McKeague 3.26 CALCULATION
Saturation Percentage SO\ 0140: SOIL 0710: SOIL | R 2007, SHEPPARD 2007 GRAVIMETRIC
Chloride, Soluble INOR-171-6200 Carter & Gregorich 2007; SM 4500E  COLORIMETER
Calcium, Soluble INOR-171-6201 gf‘z%gER & GREGORICH 2007, SM | ~pnpg
Potassiurm, Soluble INOR-171-6201 g%%EER & GREGORICH 2007, SM | ~p/0pg
Magnesium, Soluble INOR-171-6201 gfz%TBER & GREGORICH 2007, SM | ~p0pg
Sodium, Soluble INOR-171-6201 gf‘z%TBER & GREGORICH 2007, SM  yp5p g
INOR-171-6201 & SHEPPARD 2007: EATON 2005;
Sulfate, Soluble INOR-171-6002 MILLER 2007, SM 3120B ICP/IOES
Theoretical Gypsum Requirement SOIL 0260 USDA HDBK 60, 22D N/A
@ Q@ T VMETHOD SUMMARY (V1) Page 5 of 7

Results relate only to the items tested and to all the items tested
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;j%fa LF Laboratories

6310 Roper Road

Edmonton, Alberta TG6B 3P9
P: 780,395-2525. « F: 780-462-2490

webearth.agatlabs.com

Chain of Custody Record

Laboratory Use Only

Arrival Temperature:
AGAT Job Number:

NERTB0 2

} Date and Time:

Docurman 10 DIC-50-1507-003

Report Information Report Information }} Report Format |||
: > . ») S |
Company: C?_(’k)( - /L"}a‘; fodes LT/.)_ 1. Name: 77//&- / 44‘/;55(__ = o : :
Contact: _Toffer MK/’PJ’ 5 , :Z‘man. )KC/ P j@bb‘ O gample per || Turnaround Time Required (TAT) [
e e ——————| | 2. Name: age ;
— f()) S ¢ aF /hlt? gf e Regular TAT [15 to 7 business days |mm;~n
C‘q@/ AR . Rush TAT Méss than 24 hours | fen sursmice
Phone: 403l 7y IS Fox Emal - y Itip:le 024 to 48 hours e o
—B—Zi—/—/ _— b — e — amples per [0 481to 72 hours SEE BACH FOR
LSD: /, j . Page - | SURCHARGE.
Cllentm_ Fl;b ﬁ%‘% Requirements (Sejcction may impact detection limits) Date Required: /‘}SAP |
ject #: _fCtnb L7} S IO cemE D AB Tler 1 COBCCSR = -
Invoice To Same Yes [0/ No O O Agricultural O Agricultural O aw 3 =
—_— g
Q bin O industrial O Industrial Ow 2 w %" 2 a
N ’ © I @
Company:  pEMBiq D Residential/Park [ Residential/Park LW = I =l 8| |& N g
Contact: O Commercial O commercial Opw % 5 ',% 2 i '\\ %
. = 2
Address: O Drinking Water [ Natural Area 2 o8 Z & Y IS
& z |z El (23 g
O FWAL [J AB Surface Water = o8 E = 5 \/q g
Phone: . Fax: [J Other oS E g ol % ?; T % g Jo\:
Po/AFEH: LSOO AL [E DDSO (Driling)  CISPIGEC THNAOEEREREE HE:
<Y 4 & == A =<
Z17181218]21518(5] €| 4 HEE
LABORATORY SAMPLE DATE/TIME COMMENTS - SITESAMPLEINFO. | © | 2| w (= (5| S| 8| &|2| 8|2 Q alHlE
USE (LAB ID #) SAMELE IDERTIEICATION. MATRIX SAMPLED SAMPLE CONTAINMENT 5|213[3|8|2|ala]2|R HEE
|00l | |e|x|d||E|am Ela|o
“ o [
?atac.qza SR770. Sed Send 1M e
OB77/ 1] / I A
‘L)I__. OR7Cq 7(_ /
432 | ©37€K __ / . :
Y2% | &s2728 / / ¥
Yy | ©2767 [ / _ — . i
- 335_.. g_z 773 fl ) A |
3 lo 7?@ S P B | 4 - . ] i INEEN
| 438 |o=T77¢/ v 4 iag
e m. i _,:-M ,; ~[iisterties res i 'K)T B ’(:}_I T "E _.) P "
-./g‘, V2 / // — A %S’W “q"“‘-" ’& WZ‘ Pink Copy - Client L
f =) lonf BT Yome=z T, T XSRS SR i e e r? "l"L Yellow Copy - AGAT
Samomt T Ang BAGTE Tate; Tme Eaeralrn Neoiberd thy (Frd Nawe amd B@Ak —| White Copy- AGAT N°: aB O O 8 9 2 7

Date Revised: Oclober 241h, 2014
Page 6 of 7



SAMPLE INTEGRITY RECEIPT

| t @ @ @j'i__[—\ Laboratories i

RECEIVING BASICS - Shipping Temperature (Bottles/Jars onlyfN/AYt only Soil Bags Received
Company/Consultant: G O Loere FROZEN (Please Circle if samples received Frozen)
- o _ 0
Courier: - O Prepaid  Collect 1 (BottlefJar)__+_ +__= C  2(Bottleflar)__+__+ = C
— 3 {Bottleflar)__+__+_ = °C  4(Bottleflar)__+__+__= °c
Waybill# o o
5 (Bottleflar)___+ + = C 6({Bottleflar)__+__ + = C
Branch GP FN FM RD VAN LYD FS) EST Other: 7 (Bottleflarl__+__+__=___°C  8(Bottleflarl__+__+__=__°C
A
If multiple sites were submitted at once: Yes @0 ) 9 (Bottleflar)_+__+__= °C 10(Bottleflar)__+__+__=___°C
Custody Seal Intact: Yes No M\. a(gangﬁ{e than 10 coolers are received use another sheet of paper and
- gramre )
TAT: <2411r) 24-48hr 48-72hr  Reg  Other LOGISTICS USE ONLY
- -
Cooler Quantity: Eé) Workorder No: lé =1 é i' 802
. Jo ?
TIME SENSITIVE ISSUES - Shipping Samples Damaged: Yes (No/ If YES why?
-~ No Bubble Wrap Frozen Courier
ALREADY EXCEEDED HOLD TIME? Yes (D Other:
Inorganic Tests (Please Circle): Mibi , BOD, Nitrate/Nitrite , Turbidity , Account Project Manager: have they been notified of the
Mierotox , Ortho PO4 , Tedlar Bag, Residual Chlorine , Chlorophyll*, above Issues: Yes No
Chloroamines™ Whom spoken to: Date/Time:
Earliest Expiry: CPM Initial___
Hydrocarbons: Earliest Expiry General Comments:
SAMPLE INTEGRITY - Shipping
Hazardous Samples: YES (NO) Precaution Taken:
Legal Samples: Yes (No)
International Samples: Yes N83
Tape Sealed: Yes 0) i .
Coolant Used: Icepack Baggedlce Ffreelce Free Water ﬁ!oh}ﬁ
—
* Subcontracted Analysis (See CPM)
Date issued: October 05, 2015
Document ID: SR-9505.003 Pagelofl

Page 7 of 7



