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Watercourse Fish and Habitat Field Data Sheets (WC#1 &
WC#2)
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DILLON

CONSULTING

Project Number: ‘ 7”‘

Fish and Fish Habitat Data Sheet

LG

Weather:

Dath: CSJ"‘-(' 92/’8 Crew: CK + KQ

Sumr\u_ W/ Cl:r/nf\',

UTM Location: Northing e T Easting Zone “Em——
Waypoint: M
Warzrcourse Name:_ WL X1 Site Le th;_!\/ &U Wy
Size of Watercourse: Large Perm. Small Perm. @@ Ephemeral
Stage : High Mid ow Dry Frozen
Morphology: Flat Pool Rifle Rapid Cascade Snye Oxbow
Channel: Jass 3: <0.5my Class 2: 0.5m-1m Class 1: > 1m
Islands: W Occasional Irregular Frequent Anatomising
Bars: { Non&y Side __Diagonal Mid Span  Braid
Pattern: @_S[Qyo,u I. Wandering |. Meandering R. Meanders T. Meanders
Confinement: None @ Confined F. Confined 0. Confined Unconfined
Substrate Water Quality
% Bedrock O % Large Gravel (17-64mm) 50 Temp°C| [3.(°C
D.O.{mg/l}) | ._—
% Boulder (>256mm) @ % Small Gravel (2-16mm) ZO pH C i ,‘}q
% Cobble (65-256mm) | ("7 | %Fines (<2mm) 10 Cond (usfem) | O , ¢
Turbidity /
Instream Cover (none, trace, moderate, abundant) estimate % if a lot (NTU)
Boulder Nyag | Undercut | mad SWD vrace Salinity |
: TDS
e fabundeal] pooP  Jnowe | o™ |abumdant =3
LwD MU‘(‘[,{ LWD = clumped, even; few or abundant
Channel e e I e o [ p YR ) B T A N T5 Average
Distance from Crossing (m) [\W/V 15(,
Channel Width (m) Q.28 | =—m—m—— —3 [ ), 1H
Wetted Width (m) 0. 12 — > O |2
Water Depth (m) 0.08 - > 5. 0F
Pool Depth (m) - == —> | e Ap .J‘)
Riparian - f
Crown Closure (%) | 0 (1-25 ) 26-50 51-75 76-100
Bank Texture (Fines > | Gravel __ | Cobble Boulder Bedrock Man Made |
Left Bank Shape Sloped (Vertica!ﬁ%«ﬁ—nde'r_cut ~ | Overhanging
Right Bank Shape Sloped Qertica! Undercut Overhanging

Riparian Vegetation
(Give Description)

—

DGMMqii(‘/ @7 Ca

ng)- e UMH% (09

Vegetation Stage Initial | Shrub | Pole-Sapling | Young Forest [ Mature Forest KN/A\)
Velocity

Water Depth

Velocity (m/sec)

Wetted Width Discharge Average




"*-a_%
DiLLoN
h— Fish and Fish Habitat Data Sheset
Habitat Quality Rating Species and Rational
Spawning EImM/6 ||k oF aegfceﬁnh 5ubstcuite 5 [k F eerMM
— W
Rearing Grmie Lk o ()t‘f'rmmvxm’f wirher Jf(g““" - Plov\/
Overwintering M/G A ,‘ H\m
& L‘}uly ‘J'o CUMEI \u Pr‘o&?,{ \/6"\ jpoxr
WMown Thé V\Wy w«\n o0
Overall PYM/G
O Abovi Perding
' Potential for Fish Presence Rating | Reason |
Open Water Nil @ Moderate | High \/@N ‘)h%”w I kil Ov‘\:;/ wfv
L Ansd )
YLD vt 1\|V.l‘ A"
Winter (frozen conditions) @ Low | Moderate | High  [Very Liely Je remam Frogsa
Lor most \JML’- vngvaﬁw.
‘Photo (facing towards flow) | Photo# | Description
Upstream
Downstream
Right Bank
Left Bank
Substrate

Notes [e.g. fish barriers, beaver dams and lodges , observed fish, underground sections, waterfall, overhanging culverts,
observed spawning areas] Please take measurements when possible and a photo when possible with measuring tape in
picture.
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DILLON

CONSULTING

Fish and Fish Habitat Data Sheet

\
Project Number: 7' CLHI Date: JJ N l} /’w Crew: C/k ull f\
Weather: Suany w/ ¢ w.ls
UTM Location: Northmg T Easting e Zone e
Waypoint: -r
Wargrcourse Name: M 2. Site Length: e ’375 W
Size of Watercourse: Large Perm. mall Perm. Intermittent  Ephemeral
Stage : High Low Dry Frozen
Morphology: @-& Flat Pool Rifle Rapid Cascade Snye Oxbow
Channel: lass 3: <0.5m) Class 2: 0.5m-1m Class 1: > 1m
Islands: Occasional Irregular Frequent Anatomising
Bars: None Diagonal Mid Span  Braid
Pattern: Straight Ginuous ) 1. Wandering I. Meandering R.Meanders T. Meanders
Confinement: None Entrenched Confined @ 0. Confined Unconfined
Substrate Water Quality
% Bedrock C) % Large Gravel (17-64mm) | ) ) = c')fe(mp;lc [ E5°C
9 —~ 9 il Gravel (2-16mm) { 0. {mg/l /
% Boulder (>256mm) 5 % Sma 2’ N pH [\ 65
% Cobble (65-256mm) | |y | %Fines (<2mm) HO Cond (us/cm) | (), 63
Turbidity
‘Instream Cover (none, trace, moderate, abundant) estimate % if a lot (NTU) —
Boulder +teace [ Undercut | pgdl [ swo Jeac¢ Salinity |~
Overhanging MO& Deep l"\ﬁ} Instream () » ‘l *\ TDS sl
Vegetation pool TOMY | Veg. Abvnitin
LWD MJJ\ 2 LWD = clumped, even; few or abundant
‘Channel fn sia i = Ml irg HaassiliT2 T3 TAG S| a5 - | Average
Distance from Crossmg (m) P 144 [ WPI50 [ WP 15] W‘i‘ RL
Channel Width (m) 0. 3+0] O0.50.] O. ‘> Yol | ,lm =] 0. wr’fm
Wetted Width (m) C.804d ¢, U0 G504 O.8m +—>1 C. 55 ..
Water Depth (m) O 00 0 10O 1251 G 10 F——>[0 llm
Pool Depth (m) 0O.25] _— 0. 35, 14— O 0 .
Riparian = . — ——
Crown Closure (%) | O @élﬁ&- 51-75 _ »|76-100
Bank Texture [ Fines ™ | Gravel Cobble  — [Boulder Bedrock Man Made |
Left Bank Shape Slope Vertical |- cut_ ) | Overhanging
Right Bank Shape _Sloped )Vertical LU_ndercut ) Overhanging

Riparian Vegetation
(Give Description)

m h“! oid (I i}UW\}l‘e\ﬂL‘}« {0“7 gy ”v\.e(,) SVPl o ;l(\

| Pole-Sapling I Young Forest l Mature Forest QN/A 3

Vegetation Stage Initial | Shrub

Velocity

Water Depth

Velocity (m/sec)

Wetted Width Discharge Average
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DILLON

COMNSLILY e

Habitat Quality Rating Species and Rational

Spawning @ M/G F.Iﬂfvg;f(..}?l'\t &QE’M’\] peor 56’011\1.\«3 wéﬂj‘ml( @Vﬂ 14‘1“7

Rearing P@G C)m(} Mﬁi{?am covel

Overwintering (PYM/G | Dy )f?ﬂ\ rcquhv%{y ’0»\/ How fa‘ifi

Overall @M /G Qeas‘cm & {’;wz

Potential for Fish Presence Rating [ Reason : i [

Open Water Nil | Low | Mcderate | High Minng,s wird olselved ~
l\ljf!‘ir" T i dH.  ane e b
bR TSNS Mgl N VIV 0 FL N WAL L JWT YL

Winter (frozen conditions) m@) Moderate | High | Licly Y comolelel, Fy_(j,,g

N (if"’f“’M&’SwNpa{uw

_\Ph'dtd'(féé_iﬁgﬁii@éfdé flow) | Photo # Description 4

Upstream

Downstream

Right Bank

Left Bank

Substrate

Notes [e.g. fish barriers, beaver dams and lodges , observed fish, underground sections, waterfall, overhanging culverts,
observed spawning areas] Please take measurements when possible and a photo when possible with measuring tape in

. t % p ]
plcture \f{,r? 5Ma ﬁ/ Mg WPt O‘J‘jer\pe(l, % [G WG, Ml I"‘@"WM\ il
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Watercourses in the Vicinity of the Project Footprint Area
Photo Plate
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M2:  watercourses in the Vicinity of the Project Footprint Area Photo Plate

downstream/northeast. Oct. 12,
_ 2017.

downstream of WC1 outlet. Oct.
12, 2017.

WC2 midstream. Oct. 12, 2017.

WC2 facing east. Oct. 12, 2017.

WC2 facing north. Oct. 12, 2017.
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WC2 culvert enterance to East
River beach. Oct. 12, 2017.

WC2 outlet from East River beach
facing south. Oct. 12, 2017.

WC2 outlet and East River beach
facing north. June, 12, 2018.

Upstream WC3 (Hwy 106 east side

Upstream WC3 (Hwy 106 east side
ditch). Dec. 12, 2018

ditch). Aug. 2, 2018

£

s
¥

Downstream section of WC3 facing
southwest. Dec. 3, 2018.

Upstream WC3 (Hwy 106 east
side ditch). April 12 2017.

Downstream section of WC3 facing
southwest. Dec. 3, 2018.

« . . n -

Outlet f WC3 into the Pictou -
Harbour facing southwest. Dec.
3,2018.
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Harvey A. Veniot Pictou Causeway
(Hwy 106) and Pictou Harbour
(WC4) facmg north. Dec. 3, 2018.

Pictou Harbour (WC4) from north
side of Abercrombie Point facing
north. Dec. 3, 2018.

WC5 upstrem and westof Browns
Point Road and Jitney Trail

WC5upstreamand west of Browns
Point Road and Jitney Trail

Pictou Harbour (WC4) from north

side of Abercrombie Point facing

Hwy 106 Causeway (northwest).
Dec. 3, 2018.

Pictou Harbour shore and WC5
outlet, west of Hwy 106. Dec. 3,

|ntersect|on Dec 3, 2018.

WC6 upstream of the Jitney trail.
Dec. 3, 2018.

intersection. Dec. 3, 2018.

WC6 culvert beneath Jitney trail.
Dec. 3, 2018.

2018

WC6 substrate Dec. 3, 2018.
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Google stai lite mage showig WC7
and WCT7A. Image date July 16,

WC7 within the center of the
Hwy 106 Pictou Roundabout.
Dec. 3, 2018.

From the WC8 Rte. 6 culvert facing
upstream/east. Dec. 3, 2018.

WCS8 culvert under Rte. 6 facing
north. Dec. 3, 2018.

LT 5 e
WC9 culvery under Hwy 106. Dec.
3,2018.

WC9 Dec. 3, 2018.

WC8 from Hwy 106 facing
downstream/west Dec. 3, 2018.

e

F 7

WC9 Dec. 3, 2018.
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WC10 west S|de of Hwy 106. Dec. 3,
2018.

WC10 east side of Hwy106 Dec.
3, 2018,

i 4

WC11 Dec. 3, 2018.

WCll DeC 3, 2018.

WC12 facing west. Dec. 3, 2018.

WC12 Dec. 3, 2018.

WC12 from Hwy 106 Dec. 3,
2018.




WC14 Dec. 3, 2018.

WC13B culvert beneath Hwy 106
Dec. 3, 2018.

WC14 culvert under Hwy 106. Dec.
3,2018.

WC14 Dec. 3, 2018.
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Dec. 3, 2018.

WC15 from Hwy 106 facing west.

WC15 culvert beneath Hwy 106
and view of the overpass for Three
Brooks Road, facing north. Dec. 3,

2018.

Google earth imagery showing
WC15. Image date July 16, 2015.

WC16 culvert outlet facing

downstream/north. Dec. 3, 2018.

A SO, ©
From outlet of WC16 facing
upstream/South. Dec. 3, 2018.

WC16 outlet facing north. Dec. 3,
2018.




Appendix M3

Summary of General Physical Characteristics of Predicted
Watercourse Crossings Along the Pipeline Route (Con-
ember 3, 2018)
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M3: summary of general physical characteristics collected for predicted watercourse crossings

along the pipeline route (conducted on December 3, 2018).

Harbour

WC Name Assessment
WC No. WL No. Location WC Features Direction
(UTM NAD 83)
5055813 N paths from parking moderate flow forested
area
. 5055792 N project footprint intermittent, low cobbles
Tributary to R :
. area; within footprint | to moderate flow,
Pictou . . . . .
intermittent to tidal tidally influenced
Harbour .
connected with
Pictou Harbour
HF;Iftt)(())ltjjr WL3 5056680 N high flow, tidal
WL4
Trlbgtary to 5057441 N culvert under moderate flow
Pictou .
Highway 106 to
Harbour .
wetland drainage
Pictou 5057513 N drainage and WL4 flow cobble
Harbour drainage
Haliburton D) 5058792 N with roundabout intermittent low w
Brook flow
Tributary to .
. D) 5059083 N upstream of Highway to moderate cobble
Haliburton )
Brook 106, defined channel
downstream of Rte 6
Haliburton 5060240 N moderate flow
Brook
Haliburton 5060520 N from WL8 moderate flow
Brook
Haliburton WL9 5061335 N Permanent, slow
Brook flow
Mill Brook WwL11 5061869 N Permanent, slow organics
flow
Tributary to .
: WL13 5062212 N upstream ponded moderate flow organics
Mill Brook
downstream
Mill Brook WL13 5062564 N moderate flow organics
Mill Brook 5063285 N between wetlands moderate flow
Caribou 5064206 N moderate flow
Harbour
Caribou 5064837 N flow cobble




M3

*Flow observations are described as either slow (minimal laminar flow or trickling), moderate or fast
(gushing and/or relatively high water levels). Flow descriptions are subjective and based on only one
observation; therefore, relative flow descriptions are based on available site observations of typical flow
velocity and flow at the time of assessment.

**NA- not assessed, due to the conditions during the assessment (i.e., ice coverage, very high water
level, etc.), the substrate was not visible or accessible for observation.
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Maxxam Laboratory Certificates
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M4: Laboratory Certificates

Attention: Kelly Regan

Dillon Consulting Limited

137 Chain Lake Dr
Suite 100

Halifax , NS

CANADA B35S 1B3

MAXXAM JOB #: BBW8094
Received: 2018/12/06, 16:01

Sample Matrix: Water
# Samples Received: 13

Analyses

Your Project #: 17-6461

Your C.O.C. #: D29810, D29811

Report Date: 2018/12/17
Report #: R5528049
Version: 1 - Final

Reference

Carbonate, Bicarbonate and Hydroxide
Carbonate, Bicarbonate and Hydroxide
Alkalinity

Chloride

Chloride

Colour

Conductance - water

Conductance - water

Hardness (calculated as CaCO3)
Hardness (calculated as CaCO3)
Hardness (calculated as CaCO3)
Metals Water Total MS

Metals Water Total MS

Metals Water Total MS

lon Balance (% Difference)

Anion and Cation Sum

Nitrogen Ammonia - water
Nitrogen - Nitrate + Nitrite
Nitrogen - Nitrite

Nitrogen - Nitrate (as N)

pH (1)

pH (1)

Phosphorus - ortho

Sat. pH and Langelier Index (@ 20C)
Sat. pH and Langelier Index (@ 4C)
Reactive Silica

Sulphate

Total Dissolved Solids (TDS calc)
Organic carbon - Total (TOC) (2)
Organic carbon - Total (TOC) (2)
Organic carbon - Total (TOC) (2)

CERTIFICATE OF ANALYSIS
Date Date
Quantity Extracted Analyzed Laboratory Method

11 N/A 2018/12/11 N/A

2 N/A 2018/12/12 N/A

13 N/A 2018/12/12 ATL SOP 00013
11 N/A 2018/12/12 ATL SOP 00014
2 N/A 2018/12/13 ATL SOP 00014
13 N/A 2018/12/12 ATL SOP 00020
11 N/A 2018/12/11 ATL SOP 00004
2 N/A 2018/12/12 ATL SOP 00004
2 N/A 2018/12/11 ATL SOP 00048
8 N/A 2018/12/12 ATL SOP 00048
3 N/A 2018/12/13 ATL SOP 00048
2 2018/12/10 2018/12/11 ATL SOP 00058
8 2018/12/10 2018/12/12 ATL SOP 00058
3 2018/12/10 2018/12/13 ATL SOP 00058
13 N/A 2018/12/13 N/A

13 N/A 2018/12/13 N/A

13 N/A 2018/12/12 ATL SOP 00015
13 N/A 2018/12/13 ATL SOP 00016
13 N/A 2018/12/12 ATL SOP 00017
13 N/A 2018/12/13 ATL SOP 00018
11 N/A 2018/12/11 ATL SOP 00003
2 N/A 2018/12/12 ATL SOP 00003
13 N/A 2018/12/12 ATL SOP 00021
13 N/A 2018/12/13 ATL SOP 00049
13 N/A 2018/12/13 ATL SOP 00049
13 N/A 2018/12/12 ATL SOP 00022
13 N/A 2018/12/12 ATL SOP 00023
13 N/A 2018/12/13 N/A

3 N/A 2018/12/14 ATL SOP 00203
1 N/A 2018/12/15 ATL SOP 00203
9 N/A 2018/12/16 ATL SOP 00203

Page 1 of 19

SM 23 4500-CO2 D
SM 23 4500-CO2 D
EPA 310.2R1974 m
SM 23 4500-CI-E m
SM 23 4500-CI-E m
SM 23 2120C m

SM 23 2510B m
SM 23 2510B m
Auto Calc

Auto Calc

Auto Calc

EPA 6020AR1 m
EPA 6020AR1 m
EPA 6020AR1 m
Auto Calc.

Auto Calc.

EPA 350.1 R2 m
USGS I-2547-11m
SM 23 4500-NO2- B m
ASTM D3867-16
SM 23 4500-H+ B m
SM 23 4500-H+ B m
SM 23 4500-P Em
Auto Calc.

Auto Calc.

EPA 366.0m

ASTM D516-16 m
Auto Calc.

SM 23 5310Bm
SM 23 5310Bm
SM 235310B m

Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com



Ma)ézam

A Bureau Veritas Group Company
"

M4

Your Project #: 17-6461
Your C.O.C. #: D29810, D29811

Attention: Kelly Regan

Dillon Consulting Limited
137 Chain Lake Dr

Suite 100

Halifax , NS

CANADA B3S 1B3

Report Date: 2018/12/17
Report #: R5528049
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B8W8094
Received: 2018/12/06, 16:01
Sample Matrix: Water
# Samples Received: 13

Date Date

Analyses Quantity Extracted Analyzed Laboratory Method Reference
Total Suspended Solids 13 2018/12/10 2018/12/13 ATL SOP 00007 SM 23 2540D m
Turbidity 1 N/A 2018/12/11 ATL SOP 00011 EPA 180.1R2m
Turbidity 11 N/A 2018/12/12 ATL SOP 00011 EPA 180.1R2m
Turbidity 1 N/A 2018/12/13 ATL SOP 00011 EPA 180.1R2m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) The APHA Standard Method require pH to be analyzed within 15 minutes of sampling and therefore field analysis is required for compliance. All Laboratory pH analyses in this
report are reported past the APHA Standard Method holding time.
(2) TOC / DOC present in the sample should be considered as non-purgeable TOC / DOC.

Encryption Key

Page 2 of 19
Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com
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Your Project #: 17-6461
Your C.O.C. #: D29810, D29811

Attention: Kelly Regan

Dillon Consulting Limited
137 Chain Lake Dr

Suite 100

Halifax , NS

CANADA B3S 1B3

Report Date: 2018/12/17
Report #: R5528049
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: BBW8094
Received: 2018/12/06, 16:01

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Heather Macumber, Senior Project Manager

Email: HMacumber@maxxam.ca

Phone# (902)420-0203 Ext:226

This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 3
Page 3 of 19

Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

M4
RESULTS OF ANALYSES OF WATER
Maxxam ID IMN595 IMN596 IMN597
sampling Date 2018/12/03 2018/12/03 2018/12/03
09:40 09:55 10:25

COC Number D29810 D29810 D29810

UNITS| WC16 RDL | QCBatch| WC15 RDL |QCBatch| WC14 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 241 N/A | 5877080 1.26 N/A | 5877080 3.80 N/A | 5877080
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 16 1.0 | 5877076 <1.0 1.0 | 5877076 8.8 1.0 | 5877076
Calculated TDS mg/L 140 1.0 | 5877085 79 1.0 | 5877085 220 1.0 | 5877085
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 1.0 | 5877076 <1.0 1.0 | 5877076 <1.0 1.0 [ 5877076
Cation Sum me/L 2.16 N/A | 5877080 1.40 N/A | 5877080 3.38 N/A | 5877080
Hardness (CaCO3) mg/L 32 1.0 | 5877077 17 1.0 | 5877077 25 1.0 | 5877077
lon Balance (% Difference) % 5.47 N/A | 5877079 5.26 N/A | 5877079 5.85 N/A | 5877079
Langelier Index (@ 20C) N/A -2.35 5877082 NC 5877082 -3.31 5877082
Langelier Index (@ 4C) N/A -2.60 5877083 NC 5877083 -3.56 5877083
Nitrate (N) mg/L 0.073 0.050| 5876806 0.052 0.050( 5876806 | <0.050 [0.050( 5876806
Saturation pH (@ 20C) N/A 9.18 5877082 NC 5877082 9.61 5877082
Saturation pH (@ 4C) N/A 9.43 5877083 NC 5877083 9.86 5877083
Inorganics
Total Alkalinity (Total as CaCO3) | mg/L 16 5.0 [ 5881677 <5.0 5.0 | 5881677 8.8 5.0 | 5881677
Dissolved Chloride (Cl-) mg/L 68 1.0 | 5881681 45 1.0 | 5881681 120 1.0 | 5881681
Colour TCU 120 25 | 5881688 160 25 | 5881688 62 25 | 5881688
Nitrate + Nitrite (N) mg/L 0.073 0.050| 5881711 0.052 0.050( 5881711 | <0.050 (0.050( 5881711
Nitrite (N) mg/L <0.010 (0.010|5881724| <0.010 (0.010|5881724| <0.010 [0.010( 5881724
Nitrogen (Ammonia Nitrogen) mg/L <0.050 [0.050| 5881454 | <0.050 |[0.050| 5881454 0.057 0.050( 5881445
Total Organic Carbon (C) mg/L 12 0.50 | 5888741 20 0.50 | 5888741 8.5 0.50 | 5886633
Orthophosphate (P) mg/L <0.010 (0.010|5881702| <0.010 (0.010(5881702| <0.010 |[0.010( 5881702
pH pH 6.82 N/A | 5883620 5.40 N/A | 5881255 6.29 N/A | 5881260
Reactive Silica (SiO2) mg/L 4.2 0.50 | 5881684 35 0.50 | 5881684 3.4 0.50 | 5881684
Total Suspended Solids mg/L 6.4 2.0 | 5879412 35 2.5 | 5879412 1.2 1.0 | 5879412
Dissolved Sulphate (SO4) mg/L 8.3 2.0 [ 5881682 <2.0 2.0 | 5881682 9.0 2.0 | 5881682
Turbidity NTU 2.2 0.10 | 5883750 29 0.10 | 5883746 1.7 0.10 | 5883746
Conductivity uS/cm 250 1.0 | 5883621 170 1.0 | 5881257 420 1.0 | 5881262
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Job #: B8W8094 Dillon Consulting Limited
Report Date: 2018/12/17 Client Project #: 17-6461
Sampler Initials: KSR
M4
RESULTS OF ANALYSES OF WATER
Maxxam ID IMN598 IMN599 IMN600
sampling Date 2018/'12/03 2018/.12/03 2018/.12/03
10:45 10:35 11:05

COC Number D29810 D29810 D29810

UNITS| WC13A | RDL |QCBatch| WC13B RDL |QCBatch| WC12 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 0.450 N/A | 5877080 1.69 N/A | 5877080 0.720 N/A | 5877080
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 5.7 1.0 | 5877076 11 1.0 | 5877076 14 1.0 | 5877076
Calculated TDS mg/L 31 1.0 | 5877085 98 1.0 | 5877085 45 1.0 | 5877085
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 1.0 | 5877076 <1.0 1.0 | 5877076 <1.0 1.0 [ 5877076
Cation Sum me/L 0.570 N/A | 5877080 1.59 N/A | 5877080 0.790 N/A | 5877080
Hardness (CaCO3) mg/L 14 1.0 | 5877077 18 1.0 | 5877077 20 1.0 | 5877077
lon Balance (% Difference) % 11.8 N/A | 5877079 3.05 N/A | 5877079 4.64 N/A | 5877079
Langelier Index (@ 20C) N/A -4.19 5877082 -2.95 5877082 -2.84 5877082
Langelier Index (@ 4C) N/A -4.44 5877083 -3.20 5877083 -3.09 5877083
Nitrate (N) mg/L 0.054 0.050| 5876806 0.052 0.050( 5876806 0.066 0.050( 5876806
Saturation pH (@ 20C) N/A 10.0 5877082 9.64 5877082 9.40 5877082
Saturation pH (@ 4C) N/A 10.3 5877083 9.89 5877083 9.65 5877083
Inorganics
Total Alkalinity (Total as CaCO3) | mg/L 5.7 5.0 | 5881677 11 5.0 | 5881677 14 5.0 | 5881677
Dissolved Chloride (Cl-) mg/L 12 1.0 | 5881681 49 1.0 | 5881681 16 1.0 | 5881681
Colour TCU 130 25 | 5881688 42 5.0 [ 5881688 76 25 | 5881688
Nitrate + Nitrite (N) mg/L 0.054 0.050| 5881711 0.052 0.050( 5881711 0.066 0.050| 5881711
Nitrite (N) mg/L <0.010 (0.010|5881724| <0.010 (0.010|5881724| <0.010 [0.010( 5881724
Nitrogen (Ammonia Nitrogen) mg/L <0.050 ([0.050| 5881454 | <0.050 [0.050(5881454| <0.050 [0.050( 5881454
Total Organic Carbon (C) mg/L 15 0.50 | 5886636 7.7 0.50 | 5888741 10 0.50 | 5886636
Orthophosphate (P) mg/L <0.010 (0.010|5881702| <0.010 (0.010(5881702| <0.010 |[0.010( 5881702
pH pH 5.81 N/A | 5881255 6.69 N/A | 5881255 6.56 N/A | 5881255
Reactive Silica (SiO2) mg/L 34 0.50 | 5881684 31 0.50 | 5881684 45 0.50 | 5881684
Total Suspended Solids mg/L <2.0 2.0 | 5879412 2.0 2.0 | 5879412 <1.0 1.0 | 5879412
Dissolved Sulphate (SO4) mg/L <2.0 2.0 [ 5881682 4.0 2.0 | 5881682 <2.0 2.0 | 5881682
Turbidity NTU 3.0 0.10 | 5883746 5.3 0.10 | 5883746 0.66 0.10 | 5883746
Conductivity uS/cm 60 1.0 | 5881257 190 1.0 | 5881257 86 1.0 | 5881257
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

M4
RESULTS OF ANALYSES OF WATER
Maxxam 1D IMN601 IMN602 IMN603 IMN603
sampling Date 2018/12/03 2018/12/03 2018/12/03 2018/12/03
11:20 11:30 11:45 11:45

COC Number D29810 D29810 D29810 D29810

UNITS| WC11 QCBatch| WC10 [QCBatch| WC09 RDL [ QCBatch L;Iz_cggp RDL | QC Batch
Calculated Parameters
Anion Sum me/L 0.220 5877080 0.430 5877080 0.550 N/A | 5877080
Bicarb. Alkalinity (calc. as CaCO3) | mg/L <1.0 5877076 <1.0 5877076 <1.0 1.0 | 5877076
Calculated TDS mg/L 18 5877085 29 5877085 36 1.0 [ 5877085
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 5877076 <1.0 5877076 <1.0 1.0 [ 5877076
Cation Sum me/L 0.360 5877080 0.510 5877080 0.650 N/A | 5877080
Hardness (CaCO3) mg/L 8.6 5877077 7.4 5877077 7.7 1.0 | 5877077
lon Balance (% Difference) % 24.1 5877079 8.51 5877079 8.33 N/A | 5877079
Langelier Index (@ 20C) N/A NC 5877082 NC 5877082 NC 5877082
Langelier Index (@ 4C) N/A NC 5877083 NC 5877083 NC 5877083
Nitrate (N) mg/L | <0.050 |5876806| <0.050 [5876806| <0.050 |0.050( 5876806
Saturation pH (@ 20C) N/A NC 5877082 NC 5877082 NC 5877082
Saturation pH (@ 4C) N/A NC 5877083 NC 5877083 NC 5877083
Inorganics
Total Alkalinity (Total as CaCO3) | mg/L <5.0 5881677 <5.0 5881677 <5.0 5.0 | 5881677 <5.0 5.0 | 5881677
Dissolved Chloride (Cl-) mg/L 7.8 5881681 15 5881681 19 1.0 | 5881681 19 1.0 | 5881681
Colour TCU 190 5881688 150 5881688 140 25 |[5881688 140 25 | 5881688
Nitrate + Nitrite (N) mg/L | <0.050 |5881711| <0.050 |[5881711| <0.050 [0.050(5881711| <0.050 [0.050| 5881711
Nitrite (N) mg/L | <0.010 |5881724| <0.010 |5881724| <0.010 |0.010|5881724| <0.010 |[0.010|5881724
Nitrogen (Ammonia Nitrogen) mg/L <0.050 |5881454| <0.050 |5881454| <0.050 |0.050| 5881454
Total Organic Carbon (C) mg/L 24 5888741 20 5888741 18 0.50 | 5888741
Orthophosphate (P) mg/L | <0.010 |5881702| <0.010 |[5881702| <0.010 [0.010|5881702| <0.010 [0.010| 5881702
pH pH 5.14 5881255 4.75 5881255 4.83(1) | N/A | 5881255 461 N/A | 5881255
Reactive Silica (SiO2) mg/L 2.8 5881684 3.1 5881684 2.3 0.50 | 5881684 2.3 0.50 | 5881684
Total Suspended Solids mg/L <1.0 5879412 <1.0 5879412 2.4 1.0 [ 5879412
Dissolved Sulphate (SO4) mg/L <2.0 5881682 <2.0 5881682 <2.0 2.0 | 5881682 <2.0 2.0 | 5881682
Turbidity NTU 0.84 5883746 0.38 5883750 11 0.10 | 5883734
Conductivity uS/cm 46 5881257 76 5881257 86 1.0 | 5881257 86 1.0 | 5881257
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Poor duplicate recovery, insuficent sample for reanalysis.
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

M4

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

RESULTS OF ANALYSES OF WATER
Maxxam ID IMN604 IMN607 IMN608
sampling Date 2018/.12/03 2018/.12/03 2018/.12/03
12:05 12:55 13:30

COC Number D29810 D29811 D29811

UNITS| WCO08 RDL [QCBatch| WCO06 RDL | QC Batch WCO05 RDL [ QC Batch
Calculated Parameters
Anion Sum me/L 1.83 N/A | 5877080 5.14 N/A | 5877080 6.09 N/A | 5877080
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 20 1.0 | 5877076 41 1.0 | 5877076 110 1.0 | 5877076
Calculated TDS mg/L 110 1.0 | 5877085 290 1.0 | 5877085 350 1.0 | 5877085
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 1.0 | 5877076 <1.0 1.0 [ 5877076 <1.0 1.0 | 5877076
Cation Sum me/L 1.78 N/A | 5877080 473 N/A | 5877080 5.81 N/A | 5877080
Hardness (CaCO3) mg/L 27 1.0 | 5877077 63 1.0 | 5877077 170 1.0 | 5877077
lon Balance (% Difference) % 1.39 N/A | 5877079 4.15 N/A | 5877079 2.35 N/A | 5877079
Langelier Index (@ 20C) N/A -2.07 5877082 -1.03 5877082 | 0.00800 5877082
Langelier Index (@ 4C) N/A -2.32 5877083 -1.28 5877083 -0.241 5877083
Nitrate (N) mg/L 0.11 0.050( 5876806 0.11 0.050( 5876806 0.22 0.050( 5876806
Saturation pH (@ 20C) N/A 9.10 5877082 8.47 5877082 7.62 5877082
Saturation pH (@ 4C) N/A 9.35 5877083 8.72 5877083 7.87 5877083
Inorganics
Total Alkalinity (Total as CaCO3) | mg/L 20 5.0 | 5881677 41 5.0 | 5881677 110 25 | 5881655
Dissolved Chloride (CI-) mg/L 46 1.0 | 5881681 140 1.0 | 5881681 90 1.0 | 5881659
Colour TCU 48 5.0 [ 5881688 24 5.0 | 5881688 14 5.0 [ 5881662
Nitrate + Nitrite (N) mg/L 0.11 0.050( 5881711 0.11 0.050| 5881711 0.22 0.050( 5881670
Nitrite (N) mg/L <0.010 (0.010( 5881724 | <0.010 (0.010( 5881724 <0.010 0.010| 5881673
Nitrogen (Ammonia Nitrogen) mg/L <0.050 [0.050(5881445| <0.050 [0.050( 5881445 <0.050 0.050| 5881445
Total Organic Carbon (C) mg/L 6.5 0.50 | 5886644 44 0.50 | 5888773 5.7 0.50 | 5888741
Orthophosphate (P) mg/L 0.025 0.010( 5881702 <0.010 (0.010( 5881702 <0.010 0.010| 5881668
pH pH 7.03 N/A | 5881255 7.44 N/A | 5881255 7.63 N/A | 5881255
Reactive Silica (Si02) mg/L 4.2 0.50 | 5881684 4.1 0.50 | 5881684 3.6 0.50 | 5881661
Total Suspended Solids mg/L 3.0 1.0 | 5879862 4.0 2.0 | 5879412 6.8 2.0 | 5879412
Dissolved Sulphate (SO4) mg/L 5.6 2.0 | 5881682 18 2.0 | 5881682 63 2.0 | 5881660
Turbidity NTU 3.2 0.10 | 5883746 45 0.10 | 5886137 9.2 0.10 | 5881459
Conductivity uS/cm 200 1.0 | 5881257 550 1.0 | 5881257 600 1.0 | 5881257
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

Dillon Consulting Limited
Client Project #: 17-6461

Sampler Initials: KSR

M4 RESULTS OF ANALYSES OF WATER
Maxxam ID IMN608 IMN609
sampling Date 2018/12/03 2018/'12/03
13:30 14:30

COC Number D29811 D29811

UNITS WEOS RDL |QCBatch| WC03 RDL | QC Batch

Lab-Dup
Calculated Parameters
Anion Sum me/L 5.62 N/A | 5877080
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 130 1.0 | 5877076
Calculated TDS mg/L 320 1.0 | 5877085
Carb. Alkalinity (calc. as CaCO3) mg/L <1.0 1.0 | 5877076
Cation Sum me/L 5.73 N/A | 5877080
Hardness (CaCO3) mg/L 140 1.0 | 5877077
lon Balance (% Difference) % 0.970 N/A | 5877079
Langelier Index (@ 20C) N/A -0.238 5877082
Langelier Index (@ 4C) N/A -0.487 5877083
Nitrate (N) mg/L 0.058 |0.050| 5876806
Saturation pH (@ 20C) N/A 7.66 5877082
Saturation pH (@ 4C) N/A 7.91 5877083
Inorganics
Total Alkalinity (Total as CaCO3) | mg/L 110 25 | 5881655 130 25 | 5881677
Dissolved Chloride (Cl-) mg/L 90 1.0 | 5881659 92 1.0 | 5881681
Colour TCU 15 5.0 | 5881662 210 25 | 5881688
Nitrate + Nitrite (N) mg/L 0.22 0.050( 5881670 0.058 |0.050| 5881711
Nitrite (N) mg/L | <0.010 |0.010| 5881673 | <0.010 |0.010| 5881724
Nitrogen (Ammonia Nitrogen) mg/L <0.050 [0.050| 5881454
Total Organic Carbon (C) mg/L 58 (1) 5.0 [ 5888741
Orthophosphate (P) mg/L | <0.010 |0.010| 5881668 0.13 0.010| 5881702
pH pH 7.42 N/A | 5883620
Reactive Silica (SiO2) mg/L 3.7 0.50 | 5881661 4.8 0.50 | 5881684
Total Suspended Solids mg/L 120 17 | 5879412
Dissolved Sulphate (SO4) mg/L 61 2.0 | 5881660 17 2.0 | 5881682
Turbidity NTU 9.0 0.10 | 5881459 40 0.10 | 5883746
Conductivity uS/cm 540 1.0 | 5883621
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
(1) Elevated reporting limit due to turbidity.
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

M4

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

ELEMENTS BY ICP/MS (WATER)

Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com

Maxxam ID IMN595 IMN596 IMN597 IMN598 IMN599 IMN600
sampling Date 2018/12/03]2018/12/03|2018/12/03 2018/12/03|2018/12/03|2018/12/03
09:40 09:55 10:25 10:45 10:35 11:05

COC Number D29810 D29810 D29810 D29810 D29810 D29810

UNITS| WC16 WC15 WC14 |QCBatch| WC13A WC13B WC12 RDL | QC Batch
Metals
Total Aluminum (Al) ug/L 250 400 190 5879593 230 280 89 5.0 | 5879792
Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 5879593 <1.0 <1.0 <1.0 1.0 | 5879792
Total Arsenic (As) ug/L <1.0 <1.0 <1.0 5879593 <1.0 <1.0 <1.0 1.0 | 5879792
Total Barium (Ba) ug/L 39 31 41 5879593 42 67 54 1.0 [ 5879792
Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 5879593 <1.0 <1.0 <1.0 1.0 [ 5879792
Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 5879593 <2.0 <2.0 <2.0 2.0 | 5879792
Total Boron (B) ug/L <50 <50 <50 5879593 <50 <50 <50 50 | 5879792
Total Cadmium (Cd) ug/L 0.037 0.056 0.025 5879593 0.018 0.017 <0.010 (0.010( 5879792
Total Calcium (Ca) ug/L 9600 4700 7000 5879593 3500 4500 6000 100 | 5879792
Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 5879593 <1.0 <1.0 <1.0 1.0 [ 5879792
Total Cobalt (Co) ug/L <0.40 0.45 <0.40 5879593 <0.40 <0.40 <0.40 0.40 | 5879792
Total Copper (Cu) ug/L <2.0 <2.0 <2.0 5879593 <2.0 <2.0 <2.0 2.0 | 5879792
Total Iron (Fe) ug/L 360 490 240 5879593 420 280 300 50 | 5879792
Total Lead (Pb) ug/L <0.50 1.6 <0.50 5879593 <0.50 <0.50 <0.50 0.50 | 5879792
Total Magnesium (Mg) ug/L 2000 1200 1800 5879593 1200 1500 1200 100 | 5879792
Total Manganese (Mn) ug/L 81 140 66 5879593 44 50 64 2.0 | 5879792
Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 5879593 <2.0 <2.0 <2.0 2.0 | 5879792
Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 5879593 <2.0 <2.0 <2.0 2.0 | 5879792
Total Phosphorus (P) ug/L <100 <100 <100 5879593 <100 <100 <100 100 | 5879792
Total Potassium (K) ug/L 730 410 860 5879593 360 850 550 100 | 5879792
Total Selenium (Se) ug/L <1.0 <1.0 <1.0 5879593 <1.0 <1.0 <1.0 1.0 | 5879792
Total Silver (Ag) ug/L <0.10 <0.10 <0.10 5879593 <0.10 <0.10 <0.10 0.10 | 5879792
Total Sodium (Na) ug/L 34000 24000 66000 5879593 6300 28000 8500 100 | 5879792
Total Strontium (Sr) ug/L 22 14 18 5879593 10 16 16 2.0 | 5879792
Total Thallium (TI) ug/L <0.10 <0.10 <0.10 5879593 <0.10 <0.10 <0.10 0.10 | 5879792
Total Tin (Sn) ug/L <2.0 <2.0 <2.0 5879593 <2.0 <2.0 <2.0 2.0 | 5879792
Total Titanium (Ti) ug/L 52 4.9 24 5879593 4.0 7.2 <2.0 2.0 | 5879792
Total Uranium (U) ug/L <0.10 <0.10 <0.10 5879593 <0.10 <0.10 <0.10 0.10 | 5879792
Total Vanadium (V) ug/L <2.0 <2.0 <2.0 5879593 <20 <2.0 <20 2.0 | 5879792
Total Zinc (Zn) ug/L 6.8 8.9 <5.0 5879593 <5.0 <5.0 <5.0 5.0 | 5879792
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B8W8094
Report Date: 2018/12/17

M4

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

ELEMENTS BY ICP/MS (WATER)

Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com

Maxxam ID IMN601 IMN602 IMNG603 IMN604 IMN607 IMN608 IMN609
sampling Date 2018/'12/03 2018/.12/03 2018/.12/03 2018/.12/03 2018/.12/03 2018/.12/03 2018/.12/03
11:20 11:30 11:45 12:05 12:55 13:30 14:30

COC Number D29810 D29810 D29810 D29810 D29811 D29811 D29811

UNITS| WC11 WC10 WC09 WCO08 WCO06 WC05 WC03 RDL | QC Batch
Metals
Total Aluminum (Al) ug/L 180 220 260 220 120 310 5300 5.0 | 5879792
Total Antimony (Sb) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 [ 5879792
Total Arsenic (As) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.6 1.0 | 5879792
Total Barium (Ba) ug/L 38 16 21 32 39 71 190 1.0 | 5879792
Total Beryllium (Be) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 [ 5879792
Total Bismuth (Bi) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 | 5879792
Total Boron (B) ug/L <50 <50 <50 <50 <50 <50 <50 50 | 5879792
Total Cadmium (Cd) ug/L 0.033 0.019 0.050 0.032 0.041 0.43 0.23 0.010| 5879792
Total Calcium (Ca) ug/L 2300 1900 2100 8600 22000 59000 44000 100 | 5879792
Total Chromium (Cr) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.4 1.0 [ 5879792
Total Cobalt (Co) ug/L <0.40 0.41 0.54 <0.40 <0.40 0.63 5.3 0.40 | 5879792
Total Copper (Cu) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 12 2.0 | 5879792
Total Iron (Fe) ug/L 780 380 420 260 150 520 8400 50 | 5879792
Total Lead (Pb) ug/L <0.50 <0.50 0.53 0.53 <0.50 1.2 75 0.50 | 5879792
Total Magnesium (Mg) ug/L 680 680 610 1300 2100 6700 6600 100 | 5879792
Total Manganese (Mn) ug/L 240 100 150 29 15 500 1300 2.0 | 5879792
Total Molybdenum (Mo) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 | 5879792
Total Nickel (Ni) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.2 11 2.0 | 5879792
Total Phosphorus (P) ug/L <100 <100 <100 <100 <100 <100 500 100 | 5879792
Total Potassium (K) ug/L <100 <100 170 1100 1400 4700 12000 100 | 5879792
Total Selenium (Se) ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 | 5879792
Total Silver (Ag) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 | 5879792
Total Sodium (Na) ug/L 3500 7600 11000 28000 79000 50000 55000 100 | 5879792
Total Strontium (Sr) ug/L 11 8.1 9.1 35 66 220 110 2.0 | 5879792
Total Thallium (TI) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.10 | 5879792
Total Tin (Sn) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 | 5879792
Total Titanium (Ti) ug/L 25 2.3 4.6 6.4 2.3 4.6 64 2.0 | 5879792
Total Uranium (U) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.28 0.36 0.10 | 5879792
Total Vanadium (V) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 11 2.0 | 5879792
Total Zinc (Zn) ug/L 5.9 <5.0 6.1 8.2 5.3 57 68 5.0 | 5879792
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B8W8094 Dillon Consulting Limited
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GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

| Package 1 | 13°C

Sample IMN595 [WC16] : Poor RCAp lon Balance due to sample matrix.

Sample IMN596 [WC15] : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meg/L.
Sample IMN597 [WC14] : Poor RCAp lon Balance due to sample matrix.

Sample IMN598 [WC13A] : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meqg/L.
Sample IMN601 [WC11] : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meq/L.
Sample IMN602 [WC10] : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meq/L.

Sample IMN603 [WCQ9] : RCAp lon Balance acceptable. Anion/cation agreement within 0.2 meqg/L.

Results relate only to the items tested.
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Dillon Consulting Limited
Client Project #: 17-6461

Sampler Initials: KSR

M4
QUALITY ASSURANCE REPORT
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits

5879412 AM6 QC Standard Total Suspended Solids 2018/12/13 99 % 80-120

5879412 AM6 Method Blank Total Suspended Solids 2018/12/13 <1.0 mg/L

5879412 AM6 RPD Total Suspended Solids 2018/12/13 18 % 20

5879593 AWL Matrix Spike Total Aluminum (Al) 2018/12/11 97 % 80-120
Total Antimony (Sb) 2018/12/11 103 % 80-120
Total Arsenic (As) 2018/12/11 96 % 80-120
Total Barium (Ba) 2018/12/11 97 % 80-120
Total Beryllium (Be) 2018/12/11 95 % 80-120
Total Bismuth (Bi) 2018/12/11 100 % 80-120
Total Boron (B) 2018/12/11 99 % 80-120
Total Cadmium (Cd) 2018/12/11 100 % 80-120
Total Calcium (Ca) 2018/12/11 101 % 80-120
Total Chromium (Cr) 2018/12/11 94 % 80-120
Total Cobalt (Co) 2018/12/11 95 % 80-120
Total Copper (Cu) 2018/12/11 NC % 80-120
Total Iron (Fe) 2018/12/11 98 % 80-120
Total Lead (Pb) 2018/12/11 95 % 80-120
Total Magnesium (Mg) 2018/12/11 102 % 80-120
Total Manganese (Mn) 2018/12/11 94 % 80-120
Total Molybdenum (Mo) 2018/12/11 102 % 80-120
Total Nickel (Ni) 2018/12/11 96 % 80-120
Total Phosphorus (P) 2018/12/11 104 % 80-120
Total Potassium (K) 2018/12/11 101 % 80-120
Total Selenium (Se) 2018/12/11 96 % 80-120
Total Silver (Ag) 2018/12/11 100 % 80-120
Total Sodium (Na) 2018/12/11 98 % 80-120
Total Strontium (Sr) 2018/12/11 98 % 80-120
Total Thallium (TI) 2018/12/11 101 % 80-120
Total Tin (Sn) 2018/12/11 104 % 80-120
Total Titanium (Ti) 2018/12/11 98 % 80-120
Total Uranium (U) 2018/12/11 102 % 80-120
Total Vanadium (V) 2018/12/11 98 % 80-120
Total Zinc (Zn) 2018/12/11 95 % 80-120

5879593 AWL Spiked Blank Total Aluminum (Al) 2018/12/11 97 % 80-120
Total Antimony (Sb) 2018/12/11 103 % 80-120
Total Arsenic (As) 2018/12/11 93 % 80-120
Total Barium (Ba) 2018/12/11 94 % 80-120
Total Beryllium (Be) 2018/12/11 97 % 80-120
Total Bismuth (Bi) 2018/12/11 100 % 80-120
Total Boron (B) 2018/12/11 100 % 80-120
Total Cadmium (Cd) 2018/12/11 99 % 80-120
Total Calcium (Ca) 2018/12/11 101 % 80-120
Total Chromium (Cr) 2018/12/11 92 % 80-120
Total Cobalt (Co) 2018/12/11 95 % 80-120
Total Copper (Cu) 2018/12/11 93 % 80-120
Total Iron (Fe) 2018/12/11 98 % 80-120
Total Lead (Pb) 2018/12/11 94 % 80-120
Total Magnesium (Mg) 2018/12/11 100 % 80-120
Total Manganese (Mn) 2018/12/11 94 % 80-120
Total Molybdenum (Mo) 2018/12/11 102 % 80-120
Total Nickel (Ni) 2018/12/11 94 % 80-120
Total Phosphorus (P) 2018/12/11 101 % 80-120
Total Potassium (K) 2018/12/11 100 % 80-120
Total Selenium (Se) 2018/12/11 95 % 80-120
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QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits
Total Silver (Ag) 2018/12/11 97 % 80-120
Total Sodium (Na) 2018/12/11 97 % 80-120
Total Strontium (Sr) 2018/12/11 93 % 80-120
Total Thallium (TI) 2018/12/11 100 % 80-120
Total Tin (Sn) 2018/12/11 102 % 80-120
Total Titanium (Ti) 2018/12/11 98 % 80-120
Total Uranium (U) 2018/12/11 99 % 80-120
Total Vanadium (V) 2018/12/11 96 % 80-120
Total Zinc (Zn) 2018/12/11 96 % 80-120
5879593 AWL Method Blank Total Aluminum (Al) 2018/12/11 <5.0 ug/L
Total Antimony (Sb) 2018/12/11 <1.0 ug/L
Total Arsenic (As) 2018/12/11 <1.0 ug/L
Total Barium (Ba) 2018/12/11 <1.0 ug/L
Total Beryllium (Be) 2018/12/11 <1.0 ug/L
Total Bismuth (Bi) 2018/12/11 <2.0 ug/L
Total Boron (B) 2018/12/11 <50 ug/L
Total Cadmium (Cd) 2018/12/11 <0.010 ug/L
Total Calcium (Ca) 2018/12/11 <100 ug/L
Total Chromium (Cr) 2018/12/11 <1.0 ug/L
Total Cobalt (Co) 2018/12/11 <0.40 ug/L
Total Copper (Cu) 2018/12/11 <2.0 ug/L
Total Iron (Fe) 2018/12/11 <50 ug/L
Total Lead (Pb) 2018/12/11 <0.50 ug/L
Total Magnesium (Mg) 2018/12/11 <100 ug/L
Total Manganese (Mn) 2018/12/11 <2.0 ug/L
Total Molybdenum (Mo) 2018/12/11 <2.0 ug/L
Total Nickel (Ni) 2018/12/11 <2.0 ug/L
Total Phosphorus (P) 2018/12/11 <100 ug/L
Total Potassium (K) 2018/12/11 <100 ug/L
Total Selenium (Se) 2018/12/11 <1.0 ug/L
Total Silver (Ag) 2018/12/11 <0.10 ug/L
Total Sodium (Na) 2018/12/11 <100 ug/L
Total Strontium (Sr) 2018/12/11 <2.0 ug/L
Total Thallium (TI) 2018/12/11 <0.10 ug/L
Total Tin (Sn) 2018/12/11 <2.0 ug/L
Total Titanium (Ti) 2018/12/11 <2.0 ug/L
Total Uranium (U) 2018/12/11 <0.10 ug/L
Total Vanadium (V) 2018/12/11 <2.0 ug/L
Total Zinc (Zn) 2018/12/11 <5.0 ug/L
5879593 AWL RPD Total Copper (Cu) 2018/12/11 1.7 % 20
Total Iron (Fe) 2018/12/11 2.3 % 20
Total Lead (Pb) 2018/12/11 4.1 % 20
Total Manganese (Mn) 2018/12/11 0.10 % 20
5879792 MLB Matrix Spike Total Aluminum (Al) 2018/12/12 101 % 80-120
Total Antimony (Sb) 2018/12/12 109 % 80-120
Total Arsenic (As) 2018/12/12 99 % 80-120
Total Barium (Ba) 2018/12/12 95 % 80-120
Total Beryllium (Be) 2018/12/12 95 % 80-120
Total Bismuth (Bi) 2018/12/12 101 % 80-120
Total Boron (B) 2018/12/12 94 % 80-120
Total Cadmium (Cd) 2018/12/12 99 % 80-120
Total Calcium (Ca) 2018/12/12 NC % 80-120
Total Chromium (Cr) 2018/12/12 95 % 80-120
Total Cobalt (Co) 2018/12/12 95 % 80-120
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QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits

Total Copper (Cu) 2018/12/12 92 % 80-120
Total Iron (Fe) 2018/12/12 102 % 80-120
Total Lead (Pb) 2018/12/12 95 % 80-120
Total Magnesium (Mg) 2018/12/12 102 % 80-120
Total Manganese (Mn) 2018/12/12 97 % 80-120
Total Molybdenum (Mo) 2018/12/12 106 % 80-120
Total Nickel (Ni) 2018/12/12 95 % 80-120
Total Phosphorus (P) 2018/12/12 109 % 80-120
Total Potassium (K) 2018/12/12 102 % 80-120
Total Selenium (Se) 2018/12/12 100 % 80-120
Total Silver (Ag) 2018/12/12 100 % 80-120
Total Sodium (Na) 2018/12/12 NC % 80-120
Total Strontium (Sr) 2018/12/12 NC % 80-120
Total Thallium (TI) 2018/12/12 102 % 80-120
Total Tin (Sn) 2018/12/12 110 % 80-120
Total Titanium (Ti) 2018/12/12 98 % 80-120
Total Uranium (U) 2018/12/12 107 % 80-120
Total Vanadium (V) 2018/12/12 98 % 80-120
Total Zinc (Zn) 2018/12/12 96 % 80-120

5879792 MLB Spiked Blank Total Aluminum (Al) 2018/12/12 103 % 80-120
Total Antimony (Sb) 2018/12/12 108 % 80-120
Total Arsenic (As) 2018/12/12 98 % 80-120
Total Barium (Ba) 2018/12/12 97 % 80-120
Total Beryllium (Be) 2018/12/12 95 % 80-120
Total Bismuth (Bi) 2018/12/12 105 % 80-120
Total Boron (B) 2018/12/12 93 % 80-120
Total Cadmium (Cd) 2018/12/12 100 % 80-120
Total Calcium (Ca) 2018/12/12 105 % 80-120
Total Chromium (Cr) 2018/12/12 97 % 80-120
Total Cobalt (Co) 2018/12/12 98 % 80-120
Total Copper (Cu) 2018/12/12 96 % 80-120
Total Iron (Fe) 2018/12/12 105 % 80-120
Total Lead (Pb) 2018/12/12 98 % 80-120
Total Magnesium (Mg) 2018/12/12 105 % 80-120
Total Manganese (Mn) 2018/12/12 101 % 80-120
Total Molybdenum (Mo) 2018/12/12 105 % 80-120
Total Nickel (Ni) 2018/12/12 99 % 80-120
Total Phosphorus (P) 2018/12/12 108 % 80-120
Total Potassium (K) 2018/12/12 104 % 80-120
Total Selenium (Se) 2018/12/12 100 % 80-120
Total Silver (Ag) 2018/12/12 102 % 80-120
Total Sodium (Na) 2018/12/12 100 % 80-120
Total Strontium (Sr) 2018/12/12 104 % 80-120
Total Thallium (TI) 2018/12/12 103 % 80-120
Total Tin (Sn) 2018/12/12 108 % 80-120
Total Titanium (Ti) 2018/12/12 98 % 80-120
Total Uranium (U) 2018/12/12 106 % 80-120
Total Vanadium (V) 2018/12/12 99 % 80-120
Total Zinc (Zn) 2018/12/12 99 % 80-120

5879792 MLB Method Blank Total Aluminum (Al) 2018/12/12 <5.0 ug/L
Total Antimony (Sb) 2018/12/12 <1.0 ug/L
Total Arsenic (As) 2018/12/12 <1.0 ug/L
Total Barium (Ba) 2018/12/12 <1.0 ug/L
Total Beryllium (Be) 2018/12/12 <1.0 ug/L

Page 14 of 19

Maxxam Analytics International Corporation o/a Maxxam Analytics 200 Bluewater Rd, Suite 105, Bedford, Nova Scotia Canada B4B 1G9 Tel: 902-420-0203 Toll-free: 800-565-7227 Fax: 902-420-8612 www.maxxamanalytics.com




I\/Ia)/%.am

A Bureau Vﬁritas Group Company

Maxxam Job #: BBW8094
Report Date: 2018/12/17

Dillon Consulting Limited
Client Project #: 17-6461
Sampler Initials: KSR

M4 QUALITY ASSURANCE REPORT(CONT'D)
QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits

Total Bismuth (Bi) 2018/12/12 <2.0 ug/L

Total Boron (B) 2018/12/12 <50 ug/L

Total Cadmium (Cd) 2018/12/12 <0.010 ug/L

Total Calcium (Ca) 2018/12/12 <100 ug/L

Total Chromium (Cr) 2018/12/12 <1.0 ug/L

Total Cobalt (Co) 2018/12/12 <0.40 ug/L

Total Copper (Cu) 2018/12/12 <2.0 ug/L

Total Iron (Fe) 2018/12/12 <50 ug/L

Total Lead (Pb) 2018/12/12 <0.50 ug/L

Total Magnesium (Mg) 2018/12/12 <100 ug/L

Total Manganese (Mn) 2018/12/12 <2.0 ug/L

Total Molybdenum (Mo) 2018/12/12 <2.0 ug/L

Total Nickel (Ni) 2018/12/12 <2.0 ug/L

Total Phosphorus (P) 2018/12/12 <100 ug/L

Total Potassium (K) 2018/12/12 <100 ug/L

Total Selenium (Se) 2018/12/12 <1.0 ug/L

Total Silver (Ag) 2018/12/12 <0.10 ug/L

Total Sodium (Na) 2018/12/12 <100 ug/L

Total Strontium (Sr) 2018/12/12 <2.0 ug/L

Total Thallium (TI) 2018/12/12 <0.10 ug/L

Total Tin (Sn) 2018/12/12 <2.0 ug/L

Total Titanium (Ti) 2018/12/12 <2.0 ug/L

Total Uranium (U) 2018/12/12 <0.10 ug/L

Total Vanadium (V) 2018/12/12 <2.0 ug/L

Total Zinc (Zn) 2018/12/12 <5.0 ug/L
5879792 MLB RPD Total Arsenic (As) 2018/12/12 NC % 20
5879862 AM6 QC Standard Total Suspended Solids 2018/12/13 101 % 80-120
5879862 AM6 Method Blank Total Suspended Solids 2018/12/13 <1.0 mg/L
5879862 AM6 RPD Total Suspended Solids 2018/12/13 8.7 % 20
5881255 NHU QC Standard pH 2018/12/11 100 % 97-103
5881255 NHU RPD [IMN603-02] pH 2018/12/11 4.7 % N/A
5881257 NHU Spiked Blank Conductivity 2018/12/11 101 % 80-120
5881257 NHU Method Blank Conductivity 2018/12/11 1.9, uS/cm

RDL=1.0
5881257 NHU RPD [IMN603-02] Conductivity 2018/12/11 0.34 % 25
5881260 NHU QC Standard pH 2018/12/11 100 % 97-103
5881260 NHU RPD pH 2018/12/11 0.49 % N/A
5881262 NHU Spiked Blank Conductivity 2018/12/11 101 % 80-120
5881262 NHU Method Blank Conductivity 2018/12/11 100, uS/cm
RDL=1.0

5881262 NHU RPD Conductivity 2018/12/11 0.39 % 25
5881445 SRM Matrix Spike Nitrogen (Ammonia Nitrogen) 2018/12/12 87 % 80-120
5881445 SRM  Spiked Blank Nitrogen (Ammonia Nitrogen) 2018/12/12 93 % 80-120
5881445 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2018/12/12 <0.050 mg/L
5881445 SRM RPD Nitrogen (Ammonia Nitrogen) 2018/12/12 NC % 20
5881454 SRM  Matrix Spike Nitrogen (Ammonia Nitrogen) 2018/12/12 NC % 80-120
5881454  SRM  Spiked Blank Nitrogen (Ammonia Nitrogen) 2018/12/12 94 % 80-120
5881454 SRM Method Blank Nitrogen (Ammonia Nitrogen) 2018/12/12 <0.050 mg/L
5881454 SRM RPD Nitrogen (Ammonia Nitrogen) 2018/12/12 0.45 % 20
5881459 NHU QC Standard Turbidity 2018/12/11 97 % 80-120
5881459 NHU Spiked Blank Turbidity 2018/12/11 100 % 80-120
5881459 NHU Method Blank Turbidity 2018/12/11 <0.10 NTU
5881459 NHU RPD [IMN608-02] Turbidity 2018/12/11 2.1 % 20
5881655 MCN Matrix Spike [IMN608-02]  Total Alkalinity (Total as CaCO3) 2018/12/12 NC % 80-120
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QA/QC

Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits
5881655 MCN Spiked Blank Total Alkalinity (Total as CaCO3) 2018/12/12 105 % 80-120
5881655 MCN Method Blank Total Alkalinity (Total as CaCO3) 2018/12/12 <5.0 mg/L
5881655 MCN RPD [IMN608-02] Total Alkalinity (Total as CaCO3) 2018/12/12 2.3 % 25
5881659 MCN Matrix Spike [IMN608-02]  Dissolved Chloride (Cl-) 2018/12/12 95 % 80-120
5881659 MCN QC Standard Dissolved Chloride (CI-) 2018/12/12 104 % 80-120
5881659 MCN Spiked Blank Dissolved Chloride (CI-) 2018/12/12 97 % 80-120
5881659 MCN Method Blank Dissolved Chloride (CI-) 2018/12/12 <1.0 mg/L
5881659 MCN RPD [IMN608-02] Dissolved Chloride (CI-) 2018/12/12 0.055 % 25
5881660 MCN Matrix Spike [IMN608-02]  Dissolved Sulphate (SO4) 2018/12/12 NC % 80-120
5881660 MCN Spiked Blank Dissolved Sulphate (SO4) 2018/12/12 100 % 80-120
5881660 MCN Method Blank Dissolved Sulphate (SO4) 2018/12/12 <2.0 mg/L
5881660 MCN RPD [IMN608-02] Dissolved Sulphate (SO4) 2018/12/12 1.9 % 25
5881661 MCN Matrix Spike [IMN608-02]  Reactive Silica (SiO2) 2018/12/12 94 % 80-120
5881661 MCN Spiked Blank Reactive Silica (Si02) 2018/12/12 97 % 80-120
5881661 MCN Method Blank Reactive Silica (Si02) 2018/12/12 <0.50 mg/L
5881661 MCN RPD [IMN608-02] Reactive Silica (Si02) 2018/12/12 15 % 25
5881662 MCN Spiked Blank Colour 2018/12/12 102 % 80-120
5881662 MCN Method Blank Colour 2018/12/12 <5.0 TCU
5881662 MCN RPD [IMN608-02] Colour 2018/12/12 44 % 20
5881668 MCN Matrix Spike [IMN608-02]  Orthophosphate (P) 2018/12/12 90 % 80-120
5881668 MCN Spiked Blank Orthophosphate (P) 2018/12/12 96 % 80-120
5881668 MCN Method Blank Orthophosphate (P) 2018/12/12 <0.010 mg/L
5881668 MCN RPD [IMN608-02] Orthophosphate (P) 2018/12/12 NC % 25
5881670 MCN Matrix Spike [IMN608-02]  Nitrate + Nitrite (N) 2018/12/13 93 % 80-120
5881670 MCN Spiked Blank Nitrate + Nitrite (N) 2018/12/13 99 % 80-120
5881670 MCN Method Blank Nitrate + Nitrite (N) 2018/12/13 <0.050 mg/L
5881670 MCN RPD [IMN608-02] Nitrate + Nitrite (N) 2018/12/13 2.3 % 25
5881673 MCN Matrix Spike [IMN608-02]  Nitrite (N) 2018/12/12 107 % 80-120
5881673 MCN Spiked Blank Nitrite (N) 2018/12/12 100 % 80-120
5881673 MCN Method Blank Nitrite (N) 2018/12/12 <0.010 mg/L
5881673 MCN RPD [IMN608-02] Nitrite (N) 2018/12/12 NC % 20
5881677 MCN Matrix Spike [IMN603-02]  Total Alkalinity (Total as CaCO3) 2018/12/12 101 % 80-120
5881677 MCN Spiked Blank Total Alkalinity (Total as CaCO3) 2018/12/12 107 % 80-120
5881677 MCN Method Blank Total Alkalinity (Total as CaCO3) 2018/12/12 <5.0 mg/L
5881677 MCN RPD [IMN603-02] Total Alkalinity (Total as CaCO3) 2018/12/12 NC % 25
5881681 MCN Matrix Spike [IMN603-02]  Dissolved Chloride (Cl-) 2018/12/12 94 % 80-120
5881681 MCN QC Standard Dissolved Chloride (CI-) 2018/12/12 106 % 80-120
5881681 MCN Spiked Blank Dissolved Chloride (CI-) 2018/12/12 97 % 80-120
5881681 MCN Method Blank Dissolved Chloride (CI-) 2018/12/12 <1.0 mg/L
5881681 MCN RPD [IMN603-02] Dissolved Chloride (CI-) 2018/12/12 2.6 % 25
5881682 MCN Matrix Spike [IMN603-02]  Dissolved Sulphate (SO4) 2018/12/12 114 % 80-120
5881682 MCN Spiked Blank Dissolved Sulphate (SO4) 2018/12/12 99 % 80-120
5881682 MCN Method Blank Dissolved Sulphate (SO4) 2018/12/12 <2.0 mg/L
5881682 MCN RPD [IMN603-02] Dissolved Sulphate (SO4) 2018/12/12 NC % 25
5881684 MCN Matrix Spike [IMN603-02]  Reactive Silica (Si02) 2018/12/12 97 % 80-120
5881684 MCN Spiked Blank Reactive Silica (Si02) 2018/12/12 96 % 80-120
5881684 MCN Method Blank Reactive Silica (SiO2) 2018/12/12 <0.50 mg/L
5881684 MCN RPD [IMN603-02] Reactive Silica (Si02) 2018/12/12 0.69 % 25
5881688 MCN Spiked Blank Colour 2018/12/12 103 % 80-120
5881688 MCN Method Blank Colour 2018/12/12 <5.0 TCU
5881688 MCN RPD [IMN603-02] Colour 2018/12/12 14 % 20
5881702 MCN Matrix Spike [IMN603-02]  Orthophosphate (P) 2018/12/12 88 % 80-120
5881702 MCN Spiked Blank Orthophosphate (P) 2018/12/12 96 % 80-120
5881702 MCN Method Blank Orthophosphate (P) 2018/12/12 <0.010 mg/L
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Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits
5881702 MCN RPD [IMN603-02] Orthophosphate (P) 2018/12/12 NC % 25
5881711 MCN Matrix Spike [IMN603-02]  Nitrate + Nitrite (N) 2018/12/13 93 % 80-120
5881711 MCN Spiked Blank Nitrate + Nitrite (N) 2018/12/13 94 % 80-120
5881711 MCN Method Blank Nitrate + Nitrite (N) 2018/12/13 <0.050 mg/L
5881711 MCN RPD [IMN603-02] Nitrate + Nitrite (N) 2018/12/13 NC % 25
5881724 MCN Matrix Spike [IMN603-02]  Nitrite (N) 2018/12/12 90 % 80-120
5881724 MCN Spiked Blank Nitrite (N) 2018/12/12 105 % 80-120
5881724 MCN Method Blank Nitrite (N) 2018/12/12 <0.010 mg/L
5881724 MCN RPD [IMN603-02] Nitrite (N) 2018/12/12 NC % 20
5883620 NHU QC Standard pH 2018/12/12 100 % 97-103
5883620 NHU RPD pH 2018/12/12 1.8 % N/A
5883621 NHU Spiked Blank Conductivity 2018/12/12 101 % 80-120
5883621 NHU Method Blank Conductivity 2018/12/12 1.4, uS/cm

RDL=1.0

5883621 NHU RPD Conductivity 2018/12/12 1.7 % 25
5883734 NHU QC Standard Turbidity 2018/12/12 97 % 80-120
5883734 NHU Spiked Blank Turbidity 2018/12/12 99 % 80-120
5883734 NHU Method Blank Turbidity 2018/12/12 <0.10 NTU
5883734 NHU RPD Turbidity 2018/12/12 25 % 20
5883746 NHU QC Standard Turbidity 2018/12/12 98 % 80-120
5883746 NHU Spiked Blank Turbidity 2018/12/12 98 % 80-120
5883746 NHU Method Blank Turbidity 2018/12/12 <0.10 NTU
5883746 NHU RPD Turbidity 2018/12/12 NC % 20
5883750 NHU QC Standard Turbidity 2018/12/12 97 % 80-120
5883750 NHU Spiked Blank Turbidity 2018/12/12 99 % 80-120
5883750 NHU Method Blank Turbidity 2018/12/12 <0.10 NTU
5883750 NHU RPD Turbidity 2018/12/12 NC % 20
5886137 NHU QC Standard Turbidity 2018/12/13 95 % 80-120
5886137 NHU Spiked Blank Turbidity 2018/12/13 98 % 80-120
5886137 NHU Method Blank Turbidity 2018/12/13 <0.10 NTU
5886137 NHU RPD Turbidity 2018/12/13 2.6 % 20
5886633 HM2 Matrix Spike Total Organic Carbon (C) 2018/12/14 107 % 85-115
5886633 HM2 Spiked Blank Total Organic Carbon (C) 2018/12/14 101 % 80-120
5886633 HM2 Method Blank Total Organic Carbon (C) 2018/12/14 <0.50 mg/L
5886633 HM2 RPD Total Organic Carbon (C) 2018/12/14 0.35 % 15
5886636 HM2 Matrix Spike Total Organic Carbon (C) 2018/12/14 109 % 85-115
5886636 HM2 Spiked Blank Total Organic Carbon (C) 2018/12/14 105 % 80-120
5886636 HM2 Method Blank Total Organic Carbon (C) 2018/12/14 <0.50 mg/L
5886636 HM2 RPD Total Organic Carbon (C) 2018/12/14 NC % 15
5886644 HM2 Matrix Spike Total Organic Carbon (C) 2018/12/15 106 % 85-115
5886644 HM2 Spiked Blank Total Organic Carbon (C) 2018/12/15 101 % 80-120
5886644 HM2 Method Blank Total Organic Carbon (C) 2018/12/15 <0.50 mg/L
5886644 HM2 RPD Total Organic Carbon (C) 2018/12/15 14 % 15
5888741 KMC Matrix Spike Total Organic Carbon (C) 2018/12/16 101 % 85-115
5888741 KMC Spiked Blank Total Organic Carbon (C) 2018/12/15 102 % 80-120
5888741 KMC Method Blank Total Organic Carbon (C) 2018/12/15 <0.50 mg/L
5888741 KMC RPD Total Organic Carbon (C) 2018/12/15 4.0(1) % 15
5888773 KMC Matrix Spike Total Organic Carbon (C) 2018/12/16 105 % 85-115
5888773 KMC Spiked Blank Total Organic Carbon (C) 2018/12/16 101 % 80-120
5888773 KMC Method Blank Total Organic Carbon (C) 2018/12/16 <0.50 mg/L
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QUALITY ASSURANCE REPORT(CONT'D)

QA/QC
Batch Init  QC Type Parameter Date Analyzed Value Recovery  UNITS  QC Limits
5888773 KMC RPD Total Organic Carbon (C) 2018/12/16 1.4 % 15

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions. Used as an independent check of method accuracy.
Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount
was too small to permit a reliable recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute
difference <= 2x RDL).

(1) Elevated reporting limit due to sample matrix.
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VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

TRy oAl
“/-'\"_-h I\ee A VB S

Mike MacGillivray, Scientific Specialist (Inorganics)

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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EXECUTIVE SUMMARY

R.V. Anderson Associates Limited (RVA) was retained by the Province of Nova Scotia to
determine the surface water availability for the Middle River of Pictou at Granton and
estimate a sustainable water withdrawal rate from the Middle River Reservoir. The scope
of work for this hydrologic study included the review and summary of existing
information, a description of the hydrology of the Middle River and hydrologic analyses
of the Middle River stream flow and reservoir.

The sustainable water withdrawal rate for the Granton water intake was determined to
be 1.10 m%/s (95,040 m*/day), which considered the anticipated effects of climate
change.

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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1.0 INTRODUCTION

R.V. Anderson Associates Limited (RVA) was retained by the Province of Nova Scotia to
determine the surface water availability for the Middle River of Pictou at Granton. The
intent of this hydrologic review is to determine stream flow rates throughout the year to
estimate allowable and sustainable water withdrawal rates.

There is an existing water intake located at Pump House Road in Granton
(N45°37'53.2", W062°44'22.3"), approximately 500 m upstream of the dam that forms
the Middle River Reservoir (circled on the figure below).
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Figure 1.1 — Water withdrawal location.
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1.1

1.2

Scope of Work
The scope of work for this hydrologic study included the following:

Gathering, review and summary of existing information, including previous
hydrologic studies, hydrometric data, climatic data, and mapping.

Descriptive hydrology to define stream flow rates for the Middle River.

o tabulation of average annual, monthly, and daily flows (flow rates and
volumes) and observed extreme low flows (flow rates) for the
Environment Canada Middle River hydrometric station,

o0 proration of selected flows to the study location, and

o identification of hydrometric records that are typical of average and low
flow years.

Hydrologic analyses of the Middle River stream flow.
o0 annual, monthly and seasonal flow duration analyses,
o low flow frequency analysis, and

o plotting and analysis of mass curves to determine the probability of
surface water availability.

Approach

The surface water availability for extraction is referred to as the “safe yield” of a
watershed. It is a measure of the probability that sufficient quantities of water are
available to satisfy a withdrawal demand (either from direct stream flow or reservoir
storage) while maintaining an environmental flow or aquatic protection flow, for both
current and future conditions. In the context of this report, the term safe yield is intended
as a water withdrawal rate with a given probability of being satisfied. Even though this
probability may be small, it is not zero, and there is a chance that the demand for water
withdrawal may not be met.

The determination of safe yield, or the probability of sufficient surface water availability,
consists of the following components:

an evaluation of the water available directly from the Middle River as stream flow,
a evaluation of the water available from the Middle River Reservoir storage,

an evaluation of the Middle River stream flow required for environmental or
aguatic habitat protection, and

an evaluation of the potential for changes in the hydrologic regime (urbanization
and climate change) that could affect the availability of water in the foreseeable
future.

Flow estimates for Middle River at the water intake were prorated from the hydrometric
records of the upstream gauged station maintained by Environment Canada at Rocklin.

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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2.0

2.1

WATERSHED DESCRIPTION

The Middle River, East River and West River of Pictou converge in Pictou Harbour and
discharge to the Northumberland Straight. The Middle River flow regime was altered with
the construction of the causeway at Abercrombie Point (1967) and the dam and spillway
at Granton which impounds flow at the mouth of the Middle River.

The Middle River watershed has a drainage area of 239 km? at the water intake location
in Granton. The reservoir upstream of the dam in Granton has a surface area of 5.2 km?
and provides storage for water withdrawal during periods of low stream flow. The water
surface area of the reservoir was delineated using Google Earth Pro imagery and
confirmed using imagery from the ESRI site (showed the water surface area to be
approximately 5.4 km?). As no detailed bathymetric information was available for the
reservoir, the size of the reservoir water surface was checked during different times of
the year (October 05, 2003, June 09, 2004, July 03, 2007, June 18, 2012 and August 16,
2013) using historic imagery from Google Earth Pro and was found to be highly
invariable with little change in the location of the shoreline on the above images. This
indicates relatively steep shorelines which would be consistent with flooding of valley
walls (artificial reservoir) rather than the flatter shorelines of natural reservoirs.

The water surface elevation in Google Earth Pro is shown at 10 ft but does not change
for the different images, indicating this elevation is associated with the latest August
2013 data (please note the elevation resolution is plus or minus 1 foot). For the purposes
of this water availability study, the water surface area of the reservoir was assumed to
be constant at 5.2 km? (more conservative than the 5.4 km? area measured from the
ESRI data) for the range of water surface elevations analyzed.

There is a hydrometric station on the Middle River at Rocklin (01DP001, drainage area
92.2 km?), approximately 17 km upstream of the water intake at Granton. This station is
expected to provide representative unit flow rates for the Middle River as development

within the watershed is sparse in both the upper and lower regions.

Hydrometric Data

Flow data for the Middle River of Pictou hydrometric station at Rocklin was acquired
from the Environment Canada HYDAT database. This data spanned from 1965 to 2012
and included a record of all daily flows, mean monthly flows, and flow extremes
(maximum and minimum). This data was prorated based on drainage area from the
Rocklin hydrometric station (92.2 km?) to the water intake location at Granton (239 km?).

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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2.2

Table 2.1 — Flows Prorated from Middle River at Rocklin to the Granton Water Intake

Flows (m®/s) Extreme Daily flows (m®%s)
Average Min Max Min Max
January 6.80 0.91 18.3 0.18 93.3
February 5.79 0.39 16.1 0.16 116.9
March 10.1 0.77 22.0 0.20 129.6
April 14.0 4.92 27.5 1.14 109.6
May 8.20 2.22 26.4 0.90 88.1
June 3.88 0.76 22.8 0.17 131.4
July 1.96 0.19 7.70 0.02 80.4
August 2.25 0.04 12.9 0.01 121.8
September 2.85 0.24 19.3 0.01 70.8
October 5.99 0.45 18.2 0.14 96.7
November 10.2 1.55 21.3 0.29 130.1
December 10.1 2.06 19.3 0.99 130.4
Full Year 6.87 4.22 10.0 0.01 131.4
Winter 7.56 - -- -- --
Spring 8.69 -- -- -- --
Summer 2.35 -- -- -- --
Fall 8.76 - - - -

Middle River Reservoir Fish Ladder

The fish ladder at the Middle River Reservoir spillway is operated by Nova Scotia
Department of Internal Services. This ladder was designed by DFO and is intended to
protect and maintain fish passage between the Middle River and Pictou Harbour. An as-
built survey of the fish ladder dated December 09, 2015 was used as the basis to
calculate the minimum reservoir water level elevation and is attached in Appendix B. It
should be noted that all elevations and water levels noted on the drawing as well as the
tidal levels and reservoir operating levels discussed in the following paragraphs are
referenced to geodetic datum. These elevations are presented in Imperial units
throughout the report to be consistent with the survey drawing and fish ladder
operations.

The minimum water level in the reservoir is governed by Baffle 9 in the fish ladder, which
has a concrete crest elevation of 6.0 ft. This elevation is above the higher high water
elevation for a large tide (2.8 ft) and is sufficient to prevent the backflow of brackish
water into the reservoir.

The Middle River fish ladder was originally designed to convey 0.21 m®/s with an
increase to 0.42 m%s between April 21 and May 21 to improve downstream smolt
migration. Subsequent modifications, including the installation of metal chutes, reduced
the minimum flow requirement for fish passage upstream through the fish ladder to

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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0.14 m®/s with an increase to 0.42 m®/s between April 21 and May 21 (DFO personal
correspondence).

The proper functioning of the fish ladder during periods of low flow at 0.14 m*/s would
require a 1.0 ft flow depth over Baffle 9 (flow control) or a water level at the obvert of the
orifice in Baffle 9, i.e. 1.25 ft flow depth (fish passage). This converts to reservoir water
level elevations of 7.0 ft and 7.25 ft, respectively, with the second more conservative
scenario governing the design (minimum reservoir water level elevation required to
ensure fish passage is 7.25 ft geodetic datum).

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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3.0 HYDROLOGIC ANALYSIS

The hydrologic information presented in this section forms the basis of determining water
availability from both direct stream flow and reservoir storage. The availability of water in
the context of environmental flows, climate change and safe yield is presented later in

Section 6.

3.1  Flow Duration Analysis

Flow duration analyses were used to determine the percent of time specified daily
discharges were equaled or exceeded during a given period. If the period used for flow
duration analyses represents the long-term flow of a stream, the results can be used to

predict the distribution of future flows for water extraction.

Flow duration analyses were completed for the entire year, for each month and for each

season.

Table 3.1 summarizes the prorated 50%, 75%, 90%, and 95% exceedance flows (i.e. the
daily flows that are exceeded 50%, 75%, 90% and 95% of the time) at the water intake.
The 50% exceedance flow represents the median flow for each period, while the 75%,
90%, and 95% exceedance flows are commonly used as hydrologic indices to describe

low flows.

Table 3.1 — Prorated Exceedance Flows (m®/s) for Middle River at Granton Water Intake

Exceedance Probability 50% 75% 90% 95%
January 3.94 2.13 1.12 0.58
February 3.08 1.61 0.73 0.39

March 5.47 2.72 1.17 0.64
April 9.69 6.48 4.20 1.92
May 5.44 3.01 1.86 1.46
June 1.94 1.17 0.72 0.53
July 0.90 0.44 0.21 0.11

August 0.67 0.24 0.12 0.04

September 0.90 0.43 0.20 0.10
October 2.59 1.07 0.45 0.27
November 6.71 3.19 1.78 1.21
December 6.22 3.89 2.05 1.45
Full Year 3.37 1.22 0.41 0.20
Winter 4.15 2.20 1.12 0.72
Spring 6.32 3.08 1.68 1.30
Summer 0.86 0.39 0.17 0.08
Fall 4.72 1.84 0.73 0.42

Province of Nova Scotia RVA 153094

December 17, 2015
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3.2

3.3

Low Flow Frequency Analysis

Low flow frequency analyses detail the probability and magnitude of extreme flows (in
this case droughts). Extreme flows are often specified as having a return period (or
exceedance probability). For example, 1.01-year, 10-year, and 20-year return periods
based on annual series low flow analyses are equivalent to probabilities of occurrence in
any year of 99%, 10%, and 5%, respectively.

Lower flow events would occur less frequently and thus have a greater return period or
lower probability of occurrence. Usually, for low flows, the duration of an extreme event
is also specified. The duration of the event is the time the flow condition would continue,
with longer durations generally resulting in greater ecological consequences. The
average of low flows over a longer duration, as determined by statistical analyses,
should be greater than the extreme low flow experienced during a shorter period. Where
a one-year, one-day duration low flow is an indicator of an annual extreme daily low flow,
flows of seven days in duration are more indicative of average flows during drought
conditions.

The drought durations chosen for analysis were one-day, seven-day, and 14-day, which
are commonly used in this type of low flow investigation. The low flow estimates for the
Middle River water intake are presented in Table 3.2.

Table 3.2 — Low Flow Estimates (m?/s) for the Middle River at the Granton Water Intake

Low Flow Events

(1965-2012) 1 Day Duration 7 Day Duration 14 Day Duration

Lowest on Record (2001) 0.004 0.005 0.006
Annual Average 0.119 0.334 0.418
Highest on Record (1977) 0.496 1.478 1.970
10 Year Return Period 0.080 0.104 0.130

Reservoir Storage

The Middle River Reservoir serves as a source of water during periods of low flows that
could mitigate drought conditions. Therefore, the controlling factor affecting of water
availability during low flow periods may not be the stream flow but rather the reservoir
storage volume.

The Middle River Reservoir has a surface area of approximately 5.2 km?. A 0.1 m
drawdown in water level represents an extraction rate of 0.86 m*/s over 7 days,
0.43 m®/s over 14 days or 0.20 m®s over 30 days during drought conditions. These
values do not account for stream flow recharge to the reservoir, which was shown in
2001 to be extremely low during severe drought conditions.

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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4.0

4.1

WATER AVAILABILITY

Environmental Protection Requirements

In order to ensure that water extraction does not deplete the remaining flow in the Middle
River to a level that causes damage to the aquatic habitat, environmental protection
flows or maintenance flows (minimum flows that are to remain in watercourses) are
typically specified by regulatory and permitting agencies. The primary agencies that
regulate water withdrawal are Nova Scotia Environment (NSE, provincial) and the
Department of Fisheries and Oceans (DFO, federal).

The situation at the Granton water intake is not typical of water extraction from a free-
flowing watercourse. The Middle River Reservoir discharges directly to the tidal estuary
upstream of the Pictou Causeway. This does not include a connecting section of natural
watercourse that would have low flow concerns. As such, an environmental protection
flow is not needed for the watercourse at or downstream of the Granton water intake.
Fish migration between the Middle River and Pictou Harbour, therefore, becomes the
primary concern in determining an aquatic protection flow.

The sustainable water withdrawal rate for the Granton intake was determined based on
the following three (3) criteria:

1. Minimum fish ladder design flows are maintained at all times prior to water

withdrawal.
a. April 21 to May 21:  0.42 m%/s
b. Rest of the year: 0.14 m%/s

2. Maximum allowable operational reservoir water level drawdown is to be 6.75 ft.
This accounts for drawdown from a full reservoir operating level of 15.0 ft in the
spring to 8.25 ft in the summer/fall.

The full reservoir water level elevation at the end of the spring freshet was
selected at 15.0 ft as this is the maximum water level elevation fully contained on
property owned by the Province of Nova Scotia and is the maximum normal
operating water level of the reservoir.

The minimum reservoir water level elevation was selected at 8.25 ft based on a
minimum reservoir water level elevation of 7.25 ft needed for proper functioning
of the fish ladder (see Section 2.3) plus a 1.0 ft allowance for evaporative losses
from the reservoir. This 1.0 ft allowance was deemed to be needed to correct for
the higher percentage of lakes and swamps and resulting evaporative losses for
the entire watershed compared to the gauged upper portion of the watershed.
These drawdown calculations also include steam flow recharge as noted below.

3. Stream flow into the reservoir equals monthly flows with an 85% exceedance
probability. These are the flows that historically would be exceeded on 85% of
the days during each month, represent a reasonably conservative estimate of
inflow into the reservoir (based on a comparison to other environmental
protection flows), and are presented in Table 4.1.

Province of Nova Scotia RVA 153094
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4.2

Table 4.1 — Middle River Monthly 85% Exceedance Probability Flows

% Exceedence Prob Flow 85 % Exceedence Prob Flow
(m3/s) (m3/s)
January 1.53 July 0.26
February 0.99 August 0.17
March 1.70 September 0.27
April 5.24 October 0.65
May 2.36 November 2.08
June 0.88 December 2.83

Sustainable Water Withdrawal Rate

A maximum sustainable withdrawal rate of 1.10 m®/s satisfies all three of the
environmental requirements described in the previous paragraphs. Table 4.2 presents
the monthly flow summary and estimated reservoir water levels associated with a
sustainable withdrawal rate of 1.10 m®s during a year with monthly flows that are
exceeded 85% of the time.

Table 4.2 — Middle River Water Availability during a Typical Year

Sustainable Fish Ladder Total Flow 85 % Exceed Reservoir Reservoir
Yield Design Flow Requirement Prob Flow Withdrawal Gauge Ht

(m¥/s) (m¥/s) (m¥/s) (%) (m¥/s) (ft)

Jan 1.10 0.14 1.24 1.53 - 12.9
Feb 1.10 0.14 1.24 0.99 0.25 12.5
Mar 1.10 0.14 1.24 1.70 - 13.3
Apr 1.10 0.42 1.52 5.24 - 15.0
May 1.10 0.42 1.52 2.36 - 15.0
Jun 1.10 0.14 1.24 0.88 0.36 14.4
Jul 1.10 0.14 1.24 0.26 0.98 12.7

Aug 1.10 0.14 1.24 0.17 1.07 10.9
Sept 1.10 0.14 1.24 0.27 0.97 9.3
Oct 1.10 0.14 1.24 0.65 0.59 8.3

Nov 1.10 0.14 1.24 2.08 - 9.7
Dec 1.10 0.14 1.24 2.83 - 12.4

The data presented in Table 4.2 indicate that withdrawal from the reservoir storage
would typically be required from June until October, with water levels rebounding above
12 ft by the start of the year.

Province of Nova Scotia RVA 153094
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Withdrawal rates higher than the sustainable rate of 1.10 m*/s could be safely
accommaodated during April and May as long as the reservoir levels are maintained at
gauge height of 15.0 ft. The water withdrawal rates could also be increased partway
through the summer if the reservoir levels exceed those presented in Table 4.2.

Province of Nova Scotia RVA 153094
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5.0 HYDROLOGIC CHANGES

The low population density and low population growth within the Middle River basin
indicates that increased urbanization within the developed areas is not likely to
significantly increase the volume of runoff from the watershed as a whole. As such, the
effects of future land-use changes on hydrology were assumed to be minimal.

Climate change is expected to have a greater impact on the Middle River hydrology.
Although uncertainties as to the magnitude of the effects of climate change on low flows
makes quantification of these impacts difficult, a general evaluation of the potential
effects of climate change was performed and the results are presented below.

An increasing body of observations indicates changes in climate, the most noticeable
observations being a gradual warming and an increase in precipitation of 0.5% to 1% per
decade in the 20th century over most mid- and high latitudes of the Northern
Hemisphere (IPCC, 2001a). Evidence exists that most of the warming observed over the
last 50 years is attributable to human activities. Furthermore, emissions of greenhouse
gases and aerosols due to human activities continue to alter the atmosphere in ways
that are expected to affect the climate for many centuries (IPCC, 2001a).

Predictions of the future effects of climate change are primarily based on a number of
Global or General Circulation Models (GCMs) that predict increases in the global
average temperature and sea level under all scenarios modelled by the
Intergovernmental Panel on Climate Change (IPCC). The globally averaged surface
temperature is projected to increase between 1.4°C and 5.8°C over the period 1990 to
2100, with nearly all land areas warming more rapidly than this global average. In
addition, precipitation is projected to increase during the 21st century, especially during
the second half of the 21st century over northern mid- to high latitudes (IPCC, 2001a).

Climate change will affect hydrological systems, as precipitation is the main driver of
variability in the water balance over both space and time (IPCC, 2001b). The frequency
of low flows is affected primarily by changes in the seasonal distribution of precipitation,
its year-to-year variability, and the occurrence of prolonged droughts (IPCC, 2001b).
Increased temperatures, in effect, reduce the snow pack storing water during winter.
Furthermore, if a smaller proportion of precipitation during winter falls as snow, there is
proportionately more runoff in winter and, as there is less snow to melt, less runoff
during spring.

5.1.1 Climate Projections

The Province of Nova Scotia and Environment Canada commissioned a study entitled
Adapting to a Changing Climate in Nova Scotia: Vulnerability Assessment and
Adaptation Options (published September 2005, DeRomilly and deRomilly Limited,
Dillon Consulting Limited, Allan Bell Environmental Management Services, Cameron
Consulting, and Environment Canada). This report identified key issues related to
climate change, the impacts associated with changes and a recommended framework
for adapting to the potential climate changes. The following points were among the key
findings associated with surface water availability.

Potential for increased variability in the quality and quantity of regional water
resources.

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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Projected climate change likely to alter snow and rainfall patterns, resulting in
less frequent, but heavier precipitation earlier than present (April rather than
May).

It is anticipated that less water is likely to be available for consumption,
agriculture and recreation with more conflicts over use.

Longer and warmer summers likely to result in more droughts.
The Climate Change Nova Scotia website (https://climatechange.novascotia.ca/climate-
data) provides climate change projections for the various regions of the province. The
relevant parameters for the Middle River watershed are presented in the table below.

Table 5.1 — Climate Change Projections for Pictou, NS

Parameter Historical Projected Projected Projected

1980s 2020s 2050s 2080s
Annual 5.7 6.8 8.0 9.2
Winter -5.4 -4.3 -3.0 -1.7

Temperature .
S 3.5 4.4 55 6.6

(deg. C) pring
Summer 16.8 17.8 19.0 20.1
Fall 8.1 9.2 10.3 11.5
Hot Days
3.1 6.3 11.6 18.6
(Tmax > 30 deg. C)
Annual 1,383 1,416 1,424 1,462
o Winter 364 378 385 404
Precipitation o g 324 334 340 352
(mm)

Summer 292 297 294 295
Fall 404 407 404 411
Days With Rain 108.2 120.7 124.2 127.1
Days With Snow 35.0 51.7 45.2 38.8

The above projections indicate warmer temperatures and an increase in annual
precipitation. This is no increase in summer precipitation and it is likely that changing
precipitation patterns could make stream flow conditions more variable in the future.
Storage within the reservoir is likely to help offset changing flow patterns.

An overall increase in runoff volume should help the Middle River Reservoir to satisfy
demands at the Granton water intake. The slightly increasing precipitation predictions
also indicate that we can continue to rely on historic data as a predictor of runoff volume
to the Middle River Reservoir.

Province of Nova Scotia RVA 153094
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6.0

CONCLUSIONS

Based on the information presented in the previous sections of this report, the following
conclusions were drawn.

1. The Middle River Reservoir discharges to the tidal estuary upstream of the Pictou
Causeway. There is no section of free-flowing natural watercourse downstream
of the Granton water intake that would have low flow concerns. As such, the fish
ladder at the reservoir outlet is the only location where an aquatic protection flow
is recommended.

2. The fish ladder at the Middle River Reservoir has a design flow of 0.42 m*/s for
the period of April 21 to May 21 and 0.14 m?/s for the rest of the year. These
design flows were used in all analyses as the minimum flows to be maintained at
the reservoir outlet.

3. The minimum water level in the Middle River Reservoir to sustain fish passage
through the fish ladder is 7.25 ft, geodetic. This represents the obvert elevation of
the orifice in the fifth most upstream baffle (#9).

4. Climate change is likely to make the Middle River stream flow patterns more
variable, however runoff volumes are not expected to decrease. Storage within
the reservoir is likely to offset the changing flow patterns. As such the effects of
climate changes are not expected to significantly impact the ability of the Middle
River Reservoir to satisfy withdrawal demands.

5. Withdrawal rates higher than the recommended sustainable rate could be safely
accommodated during April and May as long as the reservoir levels are
maintained at gauge height of 15.0 ft. Water withdrawal rates could also be
increased partway through the summer if the reservoir levels exceed those
presented in Table 4.2.

6. The maximum sustainable withdrawal rate for the Granton intake is 1.10 m®/s
(95,040 m*/day).

Province of Nova Scotia RVA 153094
December 17, 2015 Final Report
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Middle River Water Availability
November 10, 2015

Monthly Exceedence Prob Flows for Stn 01DP004 - Middle River at Rocklin (Drainage Area = 92.2 km2)
Prorated to Middle River Reservoir (Drainage Area = 239 km2)

Table 1. Exceedance Probability Flows (m*/s) Table 2. Subtract Fish Ladder Design Flows April/May 0.42 m’/s Other  0.14 m*/s Table 3. Subtract Sustainable Withdrawal Flow 1.10 m3/s
Exc Exc Exc Prob
Prob% | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec Prob%| Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sept | Oct | Nov | Dec % Jan Feb Mar Apr May Jun 1.15 Aug | Sept Oct Nov Dec
0 41.73(43.29(54.44162.21|143.81|32.14(16.75(27.48|27.22150.29| 54.95( 53.92 0 41.59| 43.15|54.30| 61.79 | 43.39 | 32.00 | 16.61 | 27.34 | 27.08 | 50.15 | 54.81 | 53.78 0 40.49 | 42.05 | 53.20 | 60.69 | 42.29 | 30.90 15.51 26.24 | 25.98 | 49.05 | 53.71 | 52.68
5 19.44(17.89(30.85|35.51|23.49|11.28( 6.12 | 8.22 | 8.48 | 20.06|28.77(27.48 5 19.30| 17.75] 30.71 | 35.09 | 23.07 | 11.14| 5.98 | 8.08 | 8.34 | 19.92| 28.63 | 27.34 5 18.20 | 16.65 | 29.61 | 33.99 | 21.97 | 10.04 4.88 6.98 7.24 18.82 | 27.53 | 26.24
10 13.09(11.38(22.11|26.70| 16.28| 7.34 | 3.68 | 4.28 | 5.21 | 13.19|20.06( 20.22 10 12.95| 11.24 | 21.97 | 26.28 | 15.86| 7.20 | 3.54 | 4.14 | 5.07 | 13.05| 19.92 | 20.08 10 11.85( 10.14 | 20.87 | 25.18 | 14.76 6.10 2.44 3.04 3.97 11.95 | 18.82 | 18.98
15 10.37( 8.55 (17.16]22.01|12.86| 5.68 | 2.72 | 2.64 | 3.34 | 10.06| 16.64 | 15.97 15 10.23 | 8.41 | 17.02|21.59 | 12.44| 554 | 2.58 | 2.50 | 3.20 | 9.92 | 16.50| 15.83 15 9.13 7.31 15.92 | 20.49 | 11.34 4.44 1.48 1.40 2.10 8.82 15.40 | 14.73
20 8.68 | 6.79 [14.36(18.72|10.94| 459 | 2.15| 1.93 | 2.54 | 7.85 | 13.71|12.94 20 854 | 6.65 | 14.22|1 1830 10.52| 445 ( 2.01 | 1.79 | 2.40 | 7.71 | 13.57 | 12.80 20 7.44 5.55 13.12 | 17.20 9.42 3.35 0.91 0.69 1.30 6.61 12.47 | 11.70
25 7.41 ] 5.70 |11.92|16.49( 9.33 | 3.91 | 1.77 | 1.53 | 2.06 | 6.38 | 11.79] 10.99 25 7.27 | 5.56 | 11.78 | 16.07| 891 | 3.77 | 1.63 | 1.39 | 1.92 | 6.24 | 11.65| 10.85 25 6.17 4.46 10.68 | 14.97 7.81 2.67 0.53 0.29 0.82 5.14 10.55 9.75
30 6.48 | 4.95 |10.14|14.62( 8.17 | 3.27 | 1.56 | 1.32 | 1.72 | 5.39 | 10.29| 9.54 30 6.34 | 481 | 10.00| 14.20| 7.75 | 3.13 | 1.42 | 1.18 | 1.58 | 5.25 [ 10.15| 9.40 30 5.24 3.71 8.90 13.10 6.65 2.03 0.32 0.08 0.48 4.15 9.05 8.30
35 570 | 4.41 | 8.66 |12.86( 7.23 | 2.83 | 1.36 | 1.09 | 1.38 | 4.59 | 9.25 | 8.45 35 556 | 4.27 | 852 | 1244 6.81 | 2.69 | 1.22 | 095 | 1.24 | 445 | 9.11 | 8.31 35 4.46 3.17 7.42 11.34 5.71 1.59 0.12 -0.15 0.14 3.35 8.01 7.21
40 505 3.89| 731 |11.82( 645|248 | 1.21 |1 091 | 1.20| 3.86 | 8.40 | 7.70 40 491 | 3.75 | 7.17 [ 11.40| 6.03 | 234 | 1.07 | 0.77 | 1.06 | 3.72 | 826 | 7.56 40 3.81 2.65 6.07 10.30 | 4.93 1.24 -0.03 -0.33 | -0.04 2.62 7.16 6.46
45 441 | 3.50 | 6.25 (10.58| 5.86 | 2.21 | 1.05| 0.77 | 1.03 | 3.16 | 7.49 | 6.97 45 427 | 3.36 | 6.11 [ 10.16| 5.44 | 207 | 091 | 063 | 0.89 | 3.02 | 735 | 6.83 45 3.17 2.26 5.01 9.06 4.34 0.97 -0.19 -0.47 | -0.21 1.92 6.25 5.73
50 394 | 3.08| 5471969 (544|194 ) 090 | 0.67 | 090 | 259 | 6.71 | 6.22 50 3.80 | 294 | 533 | 9.27 | 5.02 | 1.80 | 0.76 | 0.53 | 0.76 | 2.45 | 6.57 | 6.08 50 2.70 1.84 4.23 8.17 3.92 0.70 -0.34 -0.57 | -0.34 1.35 5.47 4.98
55 3.60| 272 |1 4851 9.02 (490|174 0.79| 058 | 0.79 | 2.14 | 5.96 | 5.73 55 346 | 258 | 471 | 860 | 448 | 1.60 | 065 | 0.44 | 0.65 | 2.00 | 5.82 | 5.59 55 2.36 1.48 3.61 7.50 3.38 0.50 -0.45 -0.66 | -0.45 0.90 4.72 4.49
60 3.19 | 245 | 4.17 | 827 (443|158 | 0.69| 048 | 0.69 | 1.84 | 5.18 | 5.31 60 305 (231|403 | 785 | 401 | 144 | 055 | 0.34 | 055 | 1.70 | 5.04 | 5.17 60 1.95 1.21 2.93 6.75 291 0.34 -0.55 -0.76 | -0.55 0.60 3.94 4.07
65 2851 220|376 | 765 3.86| 1.45| 0.60 | 0.39 | 0.62 | 1.55| 4.54 | 4.87 65 271 | 206 | 362 | 7.23 | 344 | 131 ( 046 | 0.25 | 0.48 | 1.41 | 440 | 473 65 1.61 0.96 2.52 6.13 2.34 0.21 -0.64 -0.85 | -0.62 0.31 3.30 3.63
70 249] 194|332 7.02(342|131)054]|030(053(1.27]3.81]4.33 70 235 (| 180 | 3.18 | 6.60 | 3.00 | 1.17 | 0.40 | 0.16 | 0.39 | 1.13 | 3.67 | 4.19 70 1.25 0.70 2.08 5.50 1.90 0.07 -0.70 -094 | -0.71 0.03 2.57 3.09
75 213 ] 161|272 648 3.01|1.17)0.44]| 0.24 | 043 | 1.07 | 3.19 | 3.89 75 199 | 147 | 258 | 6.06 | 259 ( 1.03 | 0.30 | 0.10 | 0.29 | 0.93 | 3.05 | 3.75 75 0.89 0.37 1.48 4.96 1.49 -0.07 -0.80 -1.00 | -0.81 | -0.17 1.95 2.65
80 1.83(1.27] 219596 | 2.67 | 1.03| 0.34 ]| 0.20| 0.34 | 0.85 | 2.55| 3.37 80 169 | 1.13 | 205 | 554 | 225 ( 0.89 | 0.20 | 0.06 | 0.20 | 0.71 | 2.41 | 3.23 80 0.59 0.03 0.95 4.44 1.15 -0.21 -0.90 -1.04 | -0.90 | -0.39 1.31 2.13
85 153 (099|170 | 5.24 | 236 | 0.88 | 0.26 | 0.17 | 0.27 | 0.65 | 2.08 | 2.83 85 139 | 0.85 | 156 | 482 | 194 ( 0.74 | 0.12 | 0.03 | 0.13 | 0.51 | 1.94 | 2.69 85 0.29 -0.25 0.46 3.72 0.84 -0.36 -0.98 -1.07 | -0.97 | -0.59 0.84 1.59
90 1.12 ( 0.73 | 117|420 | 1.86 | 0.72 | 0.21 ] 0.12 | 0.20 | 0.45 ( 1.78 | 2.05 20 098 | 0.59 | 1.03 | 3.78 | 1.44 | 058 | 0.07 | -0.02| 0.06 | 0.31 | 1.64 | 1.91 20 -0.12 | -0.51 | -0.07 2.68 0.34 -0.52 -1.03 -1.12 | -1.04 | -0.79 0.54 0.81
95 0581 039(064(192| 146|053 0.11( 0.04| 0.10] 0.27 | 1.21 | 1.45 95 0.44 | 0.25 | 050 [ 1.50 | 1.04 | 0.39 | -0.03 | -0.10 | -0.04 | 0.13 | 1.07 | 1.31 95 -0.66 | -0.85 -0.60 0.40 -0.06 | -0.71 -1.13 -1.20 | -1.14 | -0.97 | -0.03 0.21
100 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0
Table 4. Monthly Flow Volumes (1,000,000 m?) Table 5. Monthly Reservoir Water Level Change (m) Table 6. Estimated Reservoir Water Level (ft)
Exc Exc Exc Prob| Start
Prob% | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec Prob % | Jan Feb | Mar | Apr | May | Jun Jul Aug | Sept [ Oct Nov | Dec % WL Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
0 108.5(102.6|142.5|1157.3(113.3| 80.1 | 41.5 | 70.3 | 67.3 |131.4|139.2(141.1 0 20.86 | 19.74 | 27.40 | 30.25| 21.78 | 15.40( 7.99 | 13.51| 12.95| 25.26 | 26.77 | 27.13 0 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
5 488 | 40.6 | 79.3 | 88.1 | 58.8 ( 26.0 | 13.1 | 18.7 | 18.8 | 50.4 | 71.4 | 70.3 5 9.38 | 7.81 | 15.25|16.94( 11.31| 5.00 | 251 | 3,59 | 3.61 | 9.70 | 13.72 | 13.51 5 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
10 31.7 | 24.7 | 55.9 | 65.3| 395 15.8 | 6.5 8.1 | 10.3 | 32.0 | 48.8 | 50.8 10 6.10 | 4.76 | 10.75( 12.55| 760 | 3.04 | 1.26 | 1.56 | 1.98 | 6.16 | 9.38 | 9.78 10 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
15 2451179 426 | 53.1| 304 | 115 ]| 4.0 3.8 55 1236399 394 15 470 | 3.43 | 8.20 | 10.21| 5.84 | 221 | 0.76 | 0.72 | 1.05 | 454 | 7.68 | 7.59 15 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
20 19.9 | 136 | 35.1 | 446 | 25.2 | 8.7 2.4 1.8 3.4 | 17.7 | 323 | 31.3 20 383 | 261 | 6.76 | 857 | 485 | 1.67 | 047 | 0.35 | 0.65 | 3.41 | 6.22 | 6.02 20 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
25 16.5| 109 | 286 | 38.8| 209 | 6.9 1.4 0.8 2.1 | 13.8 | 27.4 ] 26.1 25 3.18 | 209 | 550 | 746 | 402 | 133 | 0.27 | 0.15 | 041 | 2.65 | 5.26 | 5.02 25 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
30 14.0| 9.1 | 23.8( 34.0| 17.8| 5.3 0.8 0.2 1.2 | 11.1| 235 22.2 30 270 | 1.74 | 458 | 653 | 3.42 | 1.01 | 0.16 | 0.04 | 0.24 | 2.14 | 4.51 | 4.27 30 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00
35 12.0| 7.7 | 199 294 | 153 | 4.1 03 |-04]| 04 9.0 | 20.8 | 19.3 35 230 | 149 | 3.82 | 5,65 | 294 | 0.79 | 0.06 | -0.08 | 0.07 | 1.72 | 3.99 | 3.71 35 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 15.00 | 14.74 | 14.97 | 15.00 | 15.00 | 15.00
40 10.2 | 65 | 163 26.7| 132 3.2 | -01(|-09]| -01]| 70 | 186 17.3 40 196 | 1.24 | 3.13 | 513 | 254 | 0.62 | -0.02 | -0.17 | -0.02 | 1.35 | 3.57 | 3.33 40 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 1495 | 1439 | 14.31 | 15.00 | 15.00 | 15.00
45 8.5 55 (134 235|116 25 | -05] -13 | -05 (| 51 | 16.2| 154 45 163 | 1.06 | 258 | 451 | 2.23 | 0.48 | -0.10 | -0.24 | -0.10 | 0.99 | 3.12 | 2.95 45 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 14.68 | 13.88 | 13.53 | 15.00 | 15.00 | 15.00
50 7.2 45 | 113212105 1.8 | -09 | -15(| -09 | 3.6 | 142 133 50 139 | 0.87 | 2.18 | 407 | 2.02 | 0.35 | -0.17 | -0.29 | -0.17 | 0.70 | 2.73 | 2.57 50 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 14.42 | 13.45 | 12.88 | 15.00 | 15.00 | 15.00
55 6.3 3.6 9.7 {194 ] 9.1 13 | -1.2 | -1.8 | -1.2 | 2.4 | 12.2 | 12.0 55 122 ( 0.70 | 1.86 | 3.74 | 1.74 | 0.25 | -0.23 | -0.34 | -0.22 | 0.47 | 2.35 | 2.31 55 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 14.23 | 13.10 | 12.35 | 13.91 | 15.00 | 15.00
60 5.2 3.0 79 | 175 7.8 09 (-15]|-20)| -14 | 1.6 | 10.2 | 109 60 1.00 [ 0.57 | 1.51 | 3.36 | 1.50 | 0.17 | -0.28 | -0.39 | -0.27 | 0.31 | 1.97 | 2.10 60 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 14.06 | 12.76 | 11.86 | 12.88 | 15.00 | 15.00
65 4.3 2.4 6.7 | 159 | 6.3 05 (-17]-23)]-16| 0.8 8.5 9.7 65 083 | 045 ] 130 | 305 121 | 0.10 | -0.33 | -0.44| -0.31 | 0.16 | 1.64 | 1.87 65 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 13.89 | 12.44 | 11.40 | 11.94 | 15.00 | 15.00
70 33 1.7 56 | 143 5.1 02 (-19| -25)| -18| 0.1 6.7 8.3 70 0.64 | 033 | 1.07 | 274 | 0.98 | 0.04 | -0.36 | -0.48 | -0.35 | 0.02 | 1.28 | 1.59 70 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 15.00 | 13.80 | 12.19 | 11.01 | 11.06 | 15.00 | 15.00
75 2.4 0.9 40 (129 40 | -0.2 | -22 | 27| -21 | -05 ]| 5.1 7.1 75 046 | 0.18 | 0.76 | 2.47 | 0.77 | -0.03 | -0.41 | -0.51 | -0.40 | -0.09 | 0.97 | 1.36 75 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 14.89 13.51 | 11.80 | 10.46 | 10.16 | 13.40 | 15.00
80 1.6 0.1 25115 31| -05|-24|-28]|-23]|-11| 34 5.7 80 030 | 001 ]| 049 | 221 | 059 | -0.10 | -0.46 | -0.53 | -0.45 | -0.20 | 0.65 | 1.10 80 15.00 | 15.00 | 15.00 | 15.00 | 15.00 | 15.00 14.65 13.12 | 11.34 | 9.85 9.17 11.35 | 15.00
85 08 | -0.6 | 1.2 9.6 23 | -09 | -26 | -29 | 25| -16 | 2.2 4.2 85 0.15 | -0.12 | 0.24 | 1.85 | 0.43 | -0.18 | -0.50 | -0.55 | -0.48 | -0.31 | 0.42 | 0.82 85 12.39 | 12.89 | 12.49 | 13.27 | 15.00 | 15.00 1440 | 12.73 | 10.89 | 9.29 8.26 9.67 | 12.39
90 03| -13 | -0.2 | 6.9 09 (-14 )| -28| 30| -27]-21]| 14 2.2 90 -0.06 | -0.24 | -0.04 | 1.34 | 0.17 | -0.26 | -0.53 [ -0.58 | -0.52 | -0.41 | 0.27 | 0.42 90 15.00 | 14.80 | 13.99 | 13.87 | 15.00 | 15.00 14.13 12.37 | 1044 | 8.72 7.36 8.25 9.64
95 -18| -21(-16| 10| 02| -18| -30]| -3.2 | -29 | -26 | -0.1 | 0.6 95 -0.34| -0.40 | -0.31 | 0.20 | -0.03 | -0.35 | -0.58 | -0.62 | -0.57 | -0.50 | -0.02 | 0.11 95 15.00 | 13.87 | 12.54 | 11.51 | 12.18 | 12.08 10.90 8.96 6.90 5.01 3.34 3.28 3.64
100 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Days 31(28.25| 31 30 31 30 31 31 30 31 30 31
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Fish Ladder As-Built Record Drawings
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GENERAL NOTES:

1.)  ALLELEVATIONS ARE INDICATED IN FEET, DIMENSIONS ARE IN FEET AND
INCHES.

N < PICTOU HARBOUR

2.)  ELEVATIONS SHOWN ARE TO SITE DATUM BASED, TOP OF SLUICEWAY
CONCRETE DECK ELEVATION 20.0 FEET.

. SLUICEWAY

= 3.) DO NOT SCALE DRAWINGS, USE FIGURED DIMENSIONS ONLY.

A

’.“ 4.) ALL MEASUREMENTS AND DIMENSIONS ARE BASED ON SITE SURVEY
"‘ CONDUCTED 14 SEPTEMBER, 2015 AND SUPPLEMENTAL MEASUREMENTS

TAKEN AT SITE ON 09 NOVEMBER, 2015. MANY MEASUREMENTS WERE TAKEN
UNDERWATER.

5.)  AS CONSTRUCTED DIMENSIONS ARE BASED ON ORIGINAL CONSTRUCTION
(DRAWINGS DATED 1965), AND FISH LADDER IMPROVEMENTS AND
ALTERATIONS AS DIRECTED BY FISHERIES AND OCEANS CANADA (DFO) IN 1985
AND 1995, AND LOCALIZED REPAIRS CARRIED OUT IN 2015 AS PART OF MIDDLE

RIVER SLUICEWAY REPAIRS.
MIDDLE RIVER
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