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NSDEL APPLICATION FOR APPROVAL — REFERENCE GUIDE
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Cepartma af e Enwimsymsant

NSDOE APPLICATION FOR APPROVAL
REFERENCE GUIDE

Eor & camplete list of actvilies which tequire an approval fiem the Nava Scotia Depariment of the

Environmant, please refer to Section 66 of Chapter 1 of the Statutes of Move Scoliz, 1994-85, The
Environment Act.

i. Ubtain the aoarapriaie Apphcatian for Appraval fram an Environment offics {see the fist of ofices
& he reverse sale of theze instuctians). IF you are uncertain which application s requred,

plesse refer to the "Reference List - Activities Designation® which is avaiiable at al Eavironmmiert

2 licas.
2. Frint ¢r fype tha infarmation reguired,

a. Sectilon 1 — Owner
Provide the requested information far the Owner af the Activity.

I Section 2 - Application Contact
If the Cepartment of 1ha Emdranmeant is 1o deal with anyme Jher than the Cwner
regarding revtine issues during the processing of the epplication, pravide e requested
infarmatian for this canlact person.

C.. Sectioh 3 — SitefLocation of Proposed Activities
Provide tha raquested Information for the sitefiocation of the proposed activily,

i, Section 4 - Activity :
Check all the proposed activities that apply to this application. Note the Sections and
Subsections to be completed Bsled next io each ackivity.

. Section § - Activity Detalls .
LComplete aaly the subsections that apply lo the appropriate activities for Ihis applicaticn.
Complete Saction 5 to the bast of yowr knowiedge gs nal gll information may be avaitabig
at the time the applicalion [ submitted. |f necessary, missingfaddtional information may
b requested during the processing of the applicstion. Be sure 1o provide all
megsuremenls in the metric unils requested.

E Saction & - Supporfing Documantation ko Attach
Attach e decumentatlon requested for the appripriate activities onby.

a- Gection T — Declaration

Evary spplication must be signed by the Cwner ﬂdmldie-d in Sactlon 1} or the AppGcation
Contac] (identified |0 Section 2}, I the Cwner s authorizing the Application Contact 1o act

an their behait (legal decislons, dishursement of fimds, elc), 3 Letter of Authorizetion from
the Cramer i reguired.

Subenit the completed fomm {and requesied atlachments) 1o a Nova Scotia Department of the

Environment Regional or District ofice, If informatfon submitted I3 incompleta, or if
Upporting docwirentation 15 of paor quality {plans, maps, efc.}, the application may be
deldyed, refumed ar mjected.

LR )

Foqe 1o T Jne 1, 7053
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Cuzpadimant of the Envirarnment

REFERENCE LIST - ACTIVITIES DESIGNATION

For a more detailed description of activiies proposed, plesse refer ta current Regulations, Policies,
Frocedures & Guidelines under the Envirenment Act. Some exemptions may apply.,

== FORM NAME (Divicion | sy

R ACTIVITY. (Part e

R ACTIVITY: SURSE T (Rarh ol

CHVYISION 1
WATER

Bridne

Chugoway

Calvarn;

Oam

Gredeing

Emsion Protection

Fishing E<quizment

Fard

Inetream Suches

Othet Alleratinn

Pigling

Pond

Remaval ef Maberial

Stow=ne of Watar

WAtk WithdrewalThversion

Watercourse Dhversian

et

Wt

DMISION 2
PESTICIDE

Appkcation of Pesticidae

Airraft, Forasted Land, RoadiSteeet o Highway,
Soll Sterillzatdon, Surface Walercoursa, Uty
Couricor

Peslicide Stormge Faglity

CIVISION 3
MUNICIPAL WASTE

Septagm Works

Tregtment and Dispasal .

Sewags Works

Coflecten and Pumping Appleation, Collection &
Pumaing Nodfication, Quifzls, Slorage, Trealment

Lolid Waste

Compasiing Faclty, Construction & Demallton
Cebris Disposal Site, Emvargy from Ywasie Facdity,
Front End Mived Wasie Prcassing Facility,
Howgehold Harardous Waste Depot, Manufacturg
Facikty, Waxed Wasta Materal Fecoonery Fadllty,
Municiped Salid Waste AshiE|, Municipal Sobd Wash
Lanefill, Wasle Storage Facifity, Wasta Transter
Sladion

Zhorm Cwaircage Warks

Codlecton and Pumping Appdicatian, Callection ared
Pumping Notificaton, Cetfalls, Storege, Teaiment

Walor Woeka

Water Distribcdion Application, Water Distribution

Ty aed

Faca 12

Mobifica lign, Water Suocdy, Waler Traatment .

- AR



NOVASTOTIA

Zapatmanr al IR Sowganrseed

AFPLICATION FOR AFPROVAL

W S OFFICE INSE GNLY o Anpication *
Dt Ree: ! i) “ 07 Eri Rad & 5, RS SOE e &
ek FaE Dud A Fees Pai " - .. ~ Poaid i Pt Yazr O Mo
Heé.aé?# T R ] et et @ e o) e .

FPLEASE PRINT OR TYFE. Complere Sections ¥, 2, 3, 4 and 7 for ALL Appfications. Complete
areas of Sections & and 6 that are applicable to the specific activities of this zpplication only.

Type af Applicatico:

Mew applleshon o Hengadl ! Anandinent | Trarsher |

1 geolicable prodice R grayioers Bpecdyal 8

SECTION 1 - OWNER

If thacg |5 Mmoes than ane cemer. pbease Indicate wha 'will b= the orimary aoplicant bar thiv projest 3nd sttach a compkse st of owners.

CanpaNROganEaticnbsunicparty

Busiress Mumber (BN] & agobcatie

e ] ME. a Mr=. O CHber Frofassional Desgnsdion

Fo=l Nam= Middle Initiad Famiky Mame

Phone i Home( ] Bartine=af | Ext Clhee{ ] Tt
Faz( 1] E-#rail

LvlcSiraet Aodnecg

Mading Addre=s Jof dtgranl ihen Canich

Counky l C Iy Tewm

Ftrvinies | Prlal Code rcﬂﬂr\r

SECTION 2 - APPLICATION CONTACT

Iz thm A poliedon Comzct e same 48 Sacton | - Cramer?

Yy O Mo O 1F yos. fileand Ak 10 Section 1.
CampanyOrganiz 2tk ipnics ity
Oirdire % Mumber (O] 0 sopdcacdg
My, u| M= | Brx, ju| Grher Frmfessional Oea=gnailon
Fusl Marra |. bl ik Indjai Famiy Mama
Phon= HJ_ Hame:y b Buziness{ | Ext. Clhee | | Exl.
Faxzi{ % E-rmail
Chelc'Firaak Addrass
Maibng Avemss [ @ifersr than Civic,
Cauaty iy T e
| Prosincs Prostal Cade Cauntry
_Papidd ea Fa‘ge 7 Lo |




SECTIGN 3 - SITEILOCATICN OF FROPOSED ACTIVITIES

Freparty ldoauficatlon umbers [FID) are avaslatbie 39 tha Hova Scoiia Cepariment of Housing & Murmnclpal Afalrs.
1:50.000 Tope Maps [Identitying S351ing and Morhing| ara 3vallabla at Movz Scotla Ceparimend of the Eavhonmant R eglGmal Stices.

Wy'd e g Marme
Tributary @
Cilm HaiTe
S Skraak address _
Coamby CoTrmLniby
Progarty IdentNcadon F (FIC 1:50,000 Topo Map &
o Relefmrte Easiing 5} Herhing 1
SECTION 4 - ACTIVITY
Proposed Actheities « Plaasg cogck @] 20 that apphy,
Aciriby Comglate Sactlons Acthyity Comdisle Sestans
Sridga Critear Albersdiael T
Calrseway Tlpaluy
Lulvern T Ferd
Darm Remuryal of Msleral
Credging . Elnvage of Yisber

Em=an Pcie=ton
Fizhing Equipmmnit
Fard

Walerewras Chearsion
Water WithdswalTiversica

ch
FII'
=1

ooDOooO00An
PR N
TELLREREE
ococooooudn
pr R e
FEAREEREFD
-q'—qﬁ: 'tl.:g-—\d-\-l"-lﬁl:
-

—\;I-\JH-\-i'H"JE:-q_“

Wetand
Instream Sinacspm ‘Wharl
W this ACHIty smipdoy @ mew beednoloy T a1 a} Mo O
H yes. please =oecify.
Progoaed Froject Datss, § appicable frpeimmicd)
5] Con=truction [ate St Cowrzhons EndtCicasere Date

SECTION 5 - ACTIVITY DETAILS

Cempirte Section 3 to te bast of your knowisdgs, Flease provide maameements by the medric units Lndicated,
SA - Completa only for Cufvesd

Ar Appication for Appneiral i receled X actaled Ocf T« Aoy 1. Nedfeaan andy it requined BEFORE an hﬂﬂlﬂfﬂimﬂlﬁ'MMMl 1
- Sa. 50 F e cuhoar! deamermz V8 m {TACD ma) ae @ Rl o B i cRare b s it hexy Bhan 18 maiws (5] frat} 2ot Al abmlelons must
procasd |n acterdane wilh ndevant Yaleooyrse Alteration Speclicaior: Stuchers sloing v the reapens/Biiy of diee dpalicdre

CHarieter (mm) Lungth (metres] Cate of Instaflabion fyyyimmied]

Cistverl Apclicstion O O Ciwgrt Balileaton O

5B - Complate anly for Starage af Water
Total Yobume imeies?

5C « Camplets anhy for Water WithdrawalDiversion
Witndrawml Fabe Jlibasidayy

| el Log = 1%}
L=age Eocultne O Trdurstey | Louacullure i
Municipal - Foe Preveslion m| lher |

ITacwer, please seechy.

T g

Page Zof 3 St



&« Camplein aniy for Qther Alfaration

Aeane describe e ragoscd acEviby in 2elail

SECTION 6 - SUPFORTING DGCUMENTATION TO ATTACH

All sucporting dacumgntation | to be submitted |o accordance with tha =Apprevals Procedures Requlatans." If appllcabie, tha following
dacements must b submitied with this Appdlegiion, Hewsser, 3ddill=aesl inlammatlan may ba regoeaied.

Hota A legeng musi be supplled Jor a6 mapping cescrbing aymboks used. acale aegd porth arentaton.

BA - Attach for ALL Appllcations

Spechc details of poposed stuchaes Bdge sganheght tam dimenseng, stamge velume, et=) and'er graposed aclvilies and measues
[o prote the walHoowss. Shuciure sirimd 3 ihe reasoreilility of the sparcant

Sketzh of proposed work and waterconerss keahion
Flans. Drawing and Soecficalives

€2 - Attach ooly for Water WithdrawalDiversion
{ Wil Log and Pumg Test Informsticn srd Quzidied Parson’s Acsessmard Reoart

f infarmation submitted s Incomplete, or if suppﬁrﬁng dacumentation s of poor gualify {pfans,
maps, efc.), the application inay be delayed, refurned or refected.

SECTION 7 - DECLARATION

Carrespondence 15 1 be refermed W Cwner ~ 0O (] =] Applicsbion Centact O

Infoematan in his apalication packaga which the apalicand cansiders o be confidental business information should be daarty
iGentfied. Are you making this request? Yes a Mo ]

if ves, pleace indicate which information in the Supporiing Documentsticn s considered confidental.

Crwmer's Signzture Cate tyyyrionmidd}

Keme [Flegse print or type}

OR

Cwner's Autharitalion (Latler of Autharization 2itach ed)
If you are scting &n behalf of the owner, yau must
1. Atgch a fetter of autharizstion fram the Qwener identified on Page 1, Seclion 1, of this spplicztion.

2. Igentify yourself as the Appliestion Cantac! oo Page 1, Section 2. of this applicaton,
3, Sign lhe declaration belaw,

I cerify that | sm acling with the owner's full consent,

Sicnoiure Date [ryywlmmidd)

s —_—

Marme [Mazse grind ar bype)

LTy o

Fage Tofd et



APPENDIX A-B

TOWN OF SHELBURNE TRUCKING SURVEY
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. BOT LD, Carada
- i rary o

v oo |90 B3B3 31
Ena mezdrs symoabco.cs

AGSOCIATES

Town of Shelburne Trucking Survey, December 17,18, 19 and 20, 2001.

Exvcutive Summary:

This Truck Survey has been completed by bichae] Appelboom of Michast Edmund Associates on

behalf of Black Bull Resourcas Ing. 1o review the volume of truck traffic withun the Town of
Shelboame

Lacation: The truck veunls were completed at the corpers of King and Water Street, downtown
Shelbume and at the Irving Mainway al Falls Lane. The strategie locations of both
enlty poinks should give an accurate indication of the number of trucks traversing the
o o S helbume.

Time: Both locations were surveyed from B AR o NOON and NOOIN to 4 PM, on Teur
consecuive days.

Truck ‘the greatest number of trucks encountered were delivery type vehicles supplying
Fypes: the area's retanl stores  Other vehicles comprised of school busses, fuel delivery trocks,
dump trucks, cement trucks and a few container trucks.

Tims - Location Single Axte  Tractor Traller [ trmiter +Fup  Total
Maon Dec 17, Kiny: 0 . 21 ‘\‘ ) |
BAM. 12 P Water .
" Tucs Dec L, Trvimg B 17 a7 T
1I2PM-aPh C Mainwey o o ] _
" Wed Dec 19, Trviny , 45 22 : 67
EAM- 13 PM hlainway _
Thurs Tiec 20, Bings 57 13 | o T
12 M - 5 M Water

Conclusiun:

The average number of commercial tracks indicate L5 vehicles perdey.  This traffic 1s between the
hours of 8.0tk AM and 4:00 PM (it does not include night deliverics).  Also nole there were no major
container shipmenis ot 1ish iransports during the four days surveved. Detivery schedules of Fimskip
and Clearwater, both located at the Town's Government Wharl could greatly incrcase the number of
vehicles found in this survey



APPENDIX A-C

MICHAEL EDMOND & ASSOCIATES
— LETTER REGARDING PORT OF SHELBURNE TRAFFIC



RE#1
L ockepot, MS
BOT 1L0, Caneda

vauce, [902] BSE-E T3
Email: maadne. ETpetico oa

ASEC}&IATEE

January 15, M0

Mr. Peter Oram T.4xeq.
MG [omited

31 Closter Court
Dartmouth, NS

B3l 1Xx5

Drezmr My, Oram:

Re:  Eiwskip and Clearwater Truck Traffic, Sheloume Nova Seotia -- addendum to Black
Euli Resources Inc. Shelburne Truck review.

Upno consultation with Donnic Acker, Fort Munager on behalf of Transpart Canada for the Part of
Shelbume, 1 would like 1o furwand the following addinonal 1ruck coukits. Az menlioned m my
Pecember 2001 ceview, the survey did nol include any truck traffre generated by Fimskip and
Clearwaler.

Accordmg tr Mo, Acker's ditly loys, wn 2040 |, Eimskip brought 8¢ comamer shp loads 1nta
Shelburne Harbouwr. Each ship averaged 30 Gucks o unload (2580 teucks)

Tn addition w0 Fimskip's ruck traffic, approxamately 136 gucks are required maonthly to unl oad and
resupply o .er vessels owned by Gieen Reefer, Clearwater and the Canadian Coast (Guard
All of the:: companies Pave 1edicated that they iniund to increase their business.

Far more information reyardir g he Port of Shelbume, please contact Mr. Donnie Acker 21 {900
§75-3316. ! st this information wil) assist 1n providing an accurate overview of the amount of
ruck waffic expericneed by the Town of Shelbume.

Yours sincerely,

. ——
L] L J

Michael Appelboom,
Bichzas] Edrmund Associates.
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SURFACE WATER CHEMISTRY MONITORING DATA



SW-1

General Chemistry -Analytical Results

CCME
Guidelines
Parameters Units||23-Apr-00{ 28-May-00| 28-Aug-00| 25-Apr-01| ###H#H#H# | 28-Jun-01) 26-Jul-01]28-Aug-01] 12-Sep-01| 11-Oct-01 | 12-Nov-01] 12-Dec-01 2001
Sodium mg/L 3.2 3.1 7.3 3 3.2 3.9 4.5 5.3 4.7 5.1 4.9 3.9
Potassium mg/L 0.2 0.2 0.1 0.2 nd 0.4 0.2 0.3 0.4 0.4 0.3 0.2
"Calcium mg/L 2.4 0.3 0.5 0.3 0.2 0.5 0.5 0.4 0.3 0.5 0.7 0.3
Magnesium mg/L 0.32 0.29 0.37 0.2 0.2 0.3 0.3 0.4 0.3 0.4 0.5 0.4
IAlkalinity (as CaCO3) mg/L 3.2 nd 3 nd nd nd nd nd nd nd nd nd
Sulfate mg/L 3.8 2.2 nd nd nd nd 6 nd 25 3 nd 27
Chloride mg/L 6.1 6.1 5.8 4.9 5.6 6 7.8 8.8 8.5 7.9 6.9 5.3
"Reactive Silica (as SiO2) mg/L 2.8 1.9 4.3 1 2 1.3 15 2.2 1.4 1 5.9 4.1
"Phosphorus mg/L na na na nd nd nd nd nd 0.1 nd nd nd
"Ortho Phosphate (as P) mg/L nd nd nd 0.1 nd 0.1 nd nd nd nd nd nd
"Nitrite mg/L na na na nd 0.01 nd nd nd 0.01 nd nd nd 0.06
"Nitrate + Nitrite (as N) mg/L nd 0.45 nd nd nd nd nd nd nd nd nd nd
"Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd
"Ammonia (as N) mg/L nd nd 0.04 nd nd nd nd nd nd nd nd nd
"Dissolved Organic Carbon mg/L 10.2 13.7 30.8 8.8 14.9 15 9 19.8 16.8 17.1 24.2 17.3
Color TCU 154 186 334 89 110 100 180 220 100 100 130 120
Turbidity NTU 2.5 2.6 0.5 0.4 0.4 1.1 0.6 0.3 0.4 0.8 0.4 0.5
Total Suspended Solids mg/L na 5 1 nd nd 5 nd 0.5 nd nd nd nd
IConductance (RCAp) uS/cm na na 50.7 38 43 33 41 47 40 50 65 51
| pH Units 6.3 4.2 4.2 4.7 4.8 4.8 4.4 4.4 4.8 4.5 4 4.1 >6.5;<9.0
Hardness (as CaCO3) mg/L 7.4 1.9 2.8 1.6 1.3 2.5 2.5 2.6 2 2.9 3.8 2.4
"Bicarbonate (as CaCO3) mg/L 3.2 0.4 3 nd nd nd nd nd nd nd nd nd
"Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd
"TDS (Calculated) mg/L 20.8 14.8 21.2 12 14 16 22 20 44 19 22 44
Cation Sum meq/L na na na 0.19 0.19 0.26 0.29 0.33 0.27 0.33 0.4 0.31
JAnion Sum meq/L na na na 0.2 0.22 0.25 0.37 0.31 0.86 0.31 0.26 0.81
lon Balance % na na na 3.24 8.64 2.85 11.2 3.27 51.8 2.01 21.3 45.4
"Langlier Index @ 4C na na na -7.11 -7.01 -7.01 -7.41 -7.41 -6.32 -7.31 -7.81 -7.02
Langlier Index @ 20C na na na -6.71 -6.61 -6.61 -7.01 -7.01 -5.92 -6.91 -7.41 -6.62
Saturation pH @ 4C Units na na na 11.8 11.8 11.8 11.8 11.8 11.1 11.8 11.8 111
Saturation pH @ 20C Units na na na 11.4 11.4 11.4 11.4 11.4 10.7 11.4 11.4 10.7

* varies with hardness

nd  non-detect

na notanalyzed

ns not sampled




SW-1

Metals -Analytical results

CCME
Guidelines
Parameters | Units |[[23-Apr-00| 28-May-00| 28-Aug-00| 25-Apr-01 [{01-Jun-01]|28-Jun-01| 26-Jul-01 [28-Aug-01[ 12-Sep-01] 11-Oct-01 [ 12-Nov-01] 12-Dec-01 2001
IAluminum mg/L na na 0.4 0.23 0.39 0.51 0.39 0.41 0.36 0.39 0.57 0.39
[Antimony mg/L na na 0.0005 nd nd nd nd nd nd nd nd nd
[Arsenic mg/L na na 0.0009 nd nd nd nd nd nd nd nd nd 0.005
Barium mg/L na na 0.0112 nd nd nd nd nd nd 0.065 nd nd
"Beryllium mg/L na na nd nd nd nd nd nd nd nd nd nd
"Bismuth mg/L na na na nd nd nd nd nd nd nd nd nd
"Boron mg/L na na 0.01 nd 0.007 0.006 0.01 0.007 0.006 0.2 nd 0.006
"Cadmium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.000017
"Chromium mg/L na na 0.0012 nd nd nd nd nd nd nd nd nd 0.0089
"Cobalt mg/L na na nd nd nd nd nd nd nd nd nd nd
[lcopper mg/L nd nd 0.0051 nd nd nd nd nd nd 0.002 nd nd 0.002-0.004*
[lron mg/L na na na 0.07 0.13 0.31 0.37 0.33 0.36 0.3 0.23 0.13 0.3
"Lead mg/L na na 0.001 0.0006 0.0014 0.0018 0.0009 0.0007 0.0009 0.0009 0.0011 0.0008 0.001-0.007*
"Manganese mg/L na na na 0.008 0.008 0.01 0.009 0.009 0.007 0.013 0.01 0.007
"Molybdenum mg/L na na na nd nd nd nd nd nd nd nd nd
Nickel mg/L na na nd nd nd nd nd nd nd nd nd nd 0.025-0.15"
Selenium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.001
Silver mg/L na na nd nd nd nd nd nd nd nd nd nd 0.0001
Strontium mg/L na na 0.0087 nd nd nd nd nd nd 0.005 nd nd
Thallium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.0008
Tin mg/L na na nd nd nd nd nd nd nd nd nd nd
Titanium mg/L na na na nd 0.002 0.003 0.06 0.002 0.003 0.007 0.002 nd
Uranium mg/L na na 0.0004 0.0004 0.0006 0.0008 0.0005 0.0005 0.0009 0.0007 0.0005 0.0004
anadium mg/L na na 0.0006 nd nd nd nd nd nd nd nd nd
Zinc mg/L nd 0.0018 0.007 0.003 0.004 0.01 0.018 0.006 0.01 0.006 0.006 0.004 0.03

* varies with hard na

nd non-detect

ns

not analyzed

not sampled

1 varies with hardness




SW-2

General Chemistry -Analytical Results

CCME
Guidelines
Parameters Units || 23-Apr-00 | 28-May-00 | 28-Aug-00 | 25-Apr-01]|01-Jun-01|28-Jun-01{12-Nov-01|12-Dec-01] 28-Aug-01] 12-Sep-01| 11-Oct-01 ] 27-Nov-01 2001

Sodium mg/L 3.2 3.1 4.2 2.9 4.3 3.4 5.2 4 4.1 4.3 5.3 4.6

Potassium mg/L 0.3 0.3 0.5 0.1 1.2 0.3 0.5 0.2 0.3 0.3 0.5 0.2

Calcium mg/L 0.4 0.2 0.2 0.2 0.4 0.4 0.9 0.3 0.4 0.6 0.5 0.5

Magnesium mg/L 0.26 0.08 0.11 0.2 0.2 0.2 0.4 0.4 0.4 0.3 0.4 0.6

Alkalinity (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Sulfate mg/L 3.1 2.2 nd nd nd 22 7 26 nd 19 4 nd

Chloride mg/L 3.8 5.6 4.6 4.9 6 5.8 8.8 4.8 6.2 7.3 7.9 6.8

Reactive Silica (as SiO2) mg/L 2.1 2.4 5.8 1.5 2.7 2.4 1.6 4.7 4.3 3 4.3 6.6

Phosphorus mg/L na na na nd nd nd 0.1 nd nd nd nd 0.1

Ortho Phosphate (as P) mg/L nd nd nd 0.1 nd 0.1 0.01 nd nd nd nd nd

Nitrite mg/L na na na nd nd nd nd nd nd nd nd nd 0.06
Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd

IAmmonia (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L 10.3 13.9 13.7 8.6 14.5 14.9 9.6 15.9 16 12.3 13.6 24.6

Color TCU 13 17.6 152 100 100 96 150 110 140 69 83 120

Turbidity NTU 3.3 2.5 0.3 0.4 0.4 0.5 11.6 0.2 0.5 1.2 0.2 0.3

Total Suspended Solids mg/L na 3 4 nd nd nd 11.9 nd 1 nd nd

Conductance (RCAp) uS/cm na na na 38 42 34 41 49 45 36 45 62

pH Units 4.4 4.1 4.5 4.4 4.4 4.5 4.6 4.1 4.4 4.7 4.6 4 >6.5;<9.0
Hardness (as CaCO3) mg/L 2 1.5 1.8 1.3 1.8 1.8 3.9 2.4 2.6 2.7 2.9 3.7

Bicarbonate (as CaCO3) mg/L 0.4 0.4 0.4 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L 13.4 14.2 16.8 13 18 39 25 44 19 38 24 22

Cation Sum meq/L na na na 0.2 0.3 0.24 0.35 0.31 0.28 0.27 0.33 0.38

[Anion Sum meq/L na na na 0.2 0.23 0.74 0.42 0.78 0.24 0.86 0.33 0.26

lon Balance % na na na 1.2 11.9 50.7 9.41 43.1 8.1 51.8 0.48 19.7
||Lang|ier Index @ 4C na na na -7.41 -7.41 -6.62 -7.22 -7.02 -7.41 -6.32 -7.21 -7.81

Langlier Index @ 20C na na na -7.01 -7.01 -6.22 -6.82 -6.62 -7.01 -5.92 -6.81 -7.41

Saturation pH @ 4C Units na na na 11.8 11.8 11.1 11.8 11.1 11.8 11.1 11.8 11.8

Saturation pH @ 20C Units na na na 11.4 11.4 10.7 11.4 10.7 11.4 10.7 11.4 11.4

* varies with hardness

nd  non-detect

na

ns

not analyzed

not sampled




SW-2

Parameters ||Units||23-Apr-00| 28-May-00 | 28-Aug-00 |25-Apr-01| ###H#### [28-Jun-01]| 26-Jul-01
Aluminum mg/L na na 0.398 0.22 0.39 0.34 0.56
Antimony mg/L na na 0.0005 nd nd nd nd
Arsenic mg/L na na 0.0009 nd nd nd nd
Barium mg/L na na 0.0112 nd nd nd nd
Beryllium mg/L na na nd nd nd nd nd
Bismuth mg/L na na nd nd nd nd nd
Boron mg/L na na 0.01 nd 0.02 0.006 0.013
Cadmium mg/L na na nd nd 0.0018 nd nd
Chromium mg/L na na 0.0012 nd nd nd nd
Cobalt mg/L na na nd nd nd nd nd
Copper mg/L nd nd 0.0051 nd 0.006 nd 0.002
Iron mg/L 0.07 0.08 0.11 0.17 0.17 0.18 0.92
Lead mg/L na na 0.001 0.0006 0.0013 0.0011 0.003
Manganese mg/L nd nd nd 0.006 0.008 0.006 0.002
Molybdenum mg/L na na na nd nd nd nd
Nickel mg/L na na nd nd 3 nd nd
Selenium mg/L na na na nd nd nd nd
Silver mg/L na na na nd nd nd nd
Strontium mg/L na na 0.0087 nd nd nd nd
Thallium mg/L na na na nd nd nd nd
Tin mg/L na na na nd nd nd nd
Titanium mg/L na na na nd 0.002 0.002 0.057
Uranium mg/L na na 0.0004 0.0004 0.0006 0.0006 0.0008
Vanadium mg/L na na 0.0006 nd nd nd nd
Zinc mg/L nd 0.0018 0.007 0.056 0.028 0.007 0.033
* varies with harrna  not analyzed
nd non-detect ns  not sampled

1 varies with hardness




ICCME Guidelines

28-Aug-01[12-Sep-01] 11-Oct-01 | 12-Nov-01| 12-Dec-01 2001
0.41 0.28 0.33 0.58 0.39
nd nd nd nd nd
nd nd nd nd nd 0.005
nd nd 0.16 nd nd
nd nd nd nd nd
nd nd nd nd nd
0.008 0.006 0.26 nd 0.006
nd nd nd nd nd 0.000017
nd nd nd nd nd 0.0089
nd nd nd nd nd
nd nd 0.003 nd nd 0.002-0.004*
0.22 0.18 0.24 0.2 0.13 0.3
0.0008 0.0008 0.0009 0.0011 0.0008 0.001-0.007*
0.007 0.008 0.03 0.008 0.007
nd nd nd nd nd
nd nd nd nd nd 0.025-0.15"
nd nd nd nd nd 0.001
nd nd nd nd nd 0.0001
nd nd 0.005 nd nd
nd nd nd nd nd 0.0008
nd nd nd nd nd
0.002 nd 0.007 0.002 0.002
0.0005 0.0004 0.0007 0.0005 0.0004
nd nd nd nd nd
0.005 0.008 0.006 0.005 0.005 0.03




SW-3

General Chemistry -Analytical Results

CCME Guidelines

Parameters Units| 23-Apr-00| 28-May-00| 28-Aug-00| 25-Apr-01 | 01-Jun-01 |28-Jun-01 26-Jul-01 2001
Sodium mg/L 0.3 na 2.6 20.1 21.7 14.8 10.3
Potassium mg/L 0.2 na 0.1 1.6 0.2 0.4 0.5
Calcium mg/L 0.4 0.2 0.3 1 1.5 1.6 0.8
Magnesium mg/L 0.22 0.27 0.2 0.5 0.5 0.3 0.3
Alkalinity (as CaCO3) mg/L nd nd nd na na na na
Sulfate mg/L 3.4 2.2 na na na 31 3
Chloride mg/L 3.4 5.6 1.6 29.7 36.4 20.5 14.4
Reactive Silica (as SiO2) mg/L 2.9 2.4 8.8 na 0.5 0.6 0.7
Phosphorus mg/L na na na 0.02 na na 0.4
Ortho Phosphate (as P) mg/L nd nd nd 0.1 na 0.2 0.02
Nitrite mg/L na na na na na na 0.01 0.06
Nitrate + Nitrite (as N) mg/L nd nd nd na na na na
Nitrate (as N) mg/L na na na na na na na
Ammonia (as N) mg/L na na na na na na na
Dissolved Organic Carbon mg/L 11.1 13.9 10.9 13.8 14.6 21.8 15.6
Color TCU 137 176 113 110 77 160 95
Turbidity NTU 2.5 25 0.3 0.6 3.5 1.8 15.2
Total Suspenaed Solids mg/L na 7 14 96 22.8 22.3 116
Conauctance (RCAp) uS/cm nd nd nd 124 140 97 60
pH Units 4.5 4.1 4.7 4.2 4.6 5 4.7 >6.5;<9.0
Hardness (as CaCO3) mg/L 1.9 1.5 1.5 4.6 5.8 5.2 3.2
Bicarbonate (as CaCO3) mg/L 0.4 0.4 3.8 na na na na
Carbonate (as CaCO3) mg/L na na na na na na na
TDS (Calculated) mg/L 13.2 14.2 16.8 56 64 74 31
Cation Sum meg/L na na na 1.07 1.09 0.79 0.35
Anion Sum meq/L na na na 0.9 1.09 1.34 0.42
lon Balance % na na na 8.62 0.1 26.1 9.41
Langlier Inaex @ 4C na na na -7.63 -7.05 -5.93 -7.22
Langlier Inaex @ 20C na na na -7.23 -6.65 -5.53 -6.82
Saturation pH @ 4C Units na na na 11.8 11.7 10.9 11.8
Saturation pH @ 20C Units na na na 11.4 11.3 10.5 11.4

* varies with hardness

nd non-detect

na

not analyzed

ns  not sampled




SW-3

Metals -Analytical results

CCME Guidelines

Parameters| Units 23-Apr-00 | 28-May-00 | 28-Aug-00 | 25-Apr-01[{01-Jun-01|28-Jun-01] 26-Jul-01 2001
Aluminum mg/L na na 0.21 0.25 0.26 0.46 0.5
Antimony mg/L na na 0.0005 na na na na
Arsenic mg/L na na 0.0008 na na na 0.002 0.005
Barium mg/L na na 0.0003 na na 0.008 0.005
Beryllium mg/L na na nd na na na na
Bismuth mg/L na na nd na na na na
Boron mg/L na na 0.01 0.03 0.014 0.007 0.008
Cadmium mg/L na na nd na na na 0.0004 0.000017
Chromium mg/L na na nd na na na na 0.0089
Cobalt mg/L na na nd na na 1 na
Copper mg/L nd nd nd na na 0.003 0.002 0.002-0.004*
Iron mg/L 0.04 0.08 0.02 0.24 0.72 1.7 1.1 0.3
Lead mg/L na na 0.0004 0.0008 0.0008 0.0038 0.0012 0.001-0.007*
Manganese mg/L nd nd nd 0.022 0.052 0.039 0.029
Molybdenum mg/L na na nd na na na na
Nickel mg/L na na nd na na na 0.002 0.025-0.15"
Selenium mg/L na na nd na na na na 0.001
Silver mg/L nd nd nd na na na na 0.0001
Strontium mg/L na na 0.0028 0.006 0.008 0.007 0.005
Thallium mg/L na na na na na na 0.0001 0.0008
Tin mg/L na na na na na na na
Titanium mg/L na na na na 0.002 0.003 0.046
Uranium mg/L na na 0.0005 0.0001 0.0002 0.0002 0.0003
Vanadium mg/L na na na na na na na
Zinc mg/L nd nd 0.007 0.021 0.013 0.016 0.021 0.03
* varies with har na  not analyzed

nd non-detect

ns

not sampled

1 varies with hardness




SW-4

General Chemistry -Analytical Results

Parameters Units |[23-Apr-00| 28-May-00 | 28-Aug-00 | 25-Apr-01 |########] 28-Jun-01 | 26-Jul-01 | 28-Aug-01 | 12-Sep-01 |11-Oct-01] 12-Nov-01 | 12-Dec-01
Sodium mg/L 2.8 3.6 3.7 4.5 3.9 3.3 4.1 4.9 5.1 4.6 5.5 5.2
Potassium mg/L 0.3 0.3 0.2 0.3 0.1 0.2 0.6 0.3 0.4 0.4 0.2 0.4
Calcium mg/L 0.3 0.3 0.3 0.3 0.6 0.6 0.3 0.4 0.4 0.3 0.4 0.3
Magnesium mg/L 0.16 0.22 0.21 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.4 0.4
Alkalinity (as CaCO3) mg/L nd nd 1 nd nd nd nd nd nd nd nd nd
Sulfate mg/L 3.3 2.2 nd nd nd 28 5 nd 32 3 nd 29
Chloride mg/L 3.2 5.7 5.4 7 6.4 5.3 6.3 7.3 7 6.2 8.2 6
Reactive Silica (as SiO2) | mg/L 3.3 4.5 8 3.3 4.8 6 7.2 6.8 7.9 9.1 7.4 6.9
Phosphorus mg/L na na na 0.01 nd nd nd nd nd nd nd nd
Ortho Phosphate (as P) mg/L nd nd 0.03 0.1 nd nd nd 0.01 nd 0.01 nd nd
Nitrite mg/L na na na nd nd nd nd nd 0.01 nd nd nd
Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd
Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd
Ammonia (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd
Dissolved Organic Carbon| mg/L 10.3 15.2 11.4 11.5 16.4 20.7 22.3 25.4 25.5 19.6 24.4 20.3
Color TCU 135 165 314 92 130 130 210 200 150 100 120 130
Turbidity NTU 2.6 2 0.4 0.3 0.3 0.3 0.3 0.4 0.6 0.5 0.3 0.1
Total Suspended Solids mg/L na 4.1 5.3 6 nd 2 2.5 1.9 nd nd nd nd
Conductance (RCAp) uS/cm na na na 43 44 35 37 49 40 42 66 58
pH Units 4.4 4.1 5.3 4.4 4.4 4.4 4.4 4.3 4.5 4.5 4.1 4
Hardness (as CaCO3) mg/L 1.4 1.3 1.4 1.6 2.3 2.3 2 2.2 2.2 1.6 2.6 2.4
Bicarbonate (as CaCO3) mg/L 0.4 0.4 1 nd nd nd nd nd nd nd nd nd
Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd
TDS (Calculated) mg/L 13.3 17 19.4 18 19 48 25 23 56 25 25 51
Cation Sum meq/L na na na 0.28 0.26 0.25 0.28 0.32 0.31 0.28 0.38 0.39
Anion Sum meq/L na na na 0.26 0.25 0.85 0.31 0.27 0.97 0.26 0.3 0.88
lon Balance % na na na 2.9 3.22 54.2 4.89 8.16 51.2 2.32 12.4 38.6
Langlier Index @ 4C na na na -7.41 -7.41 -6.73 -7.42 -7.51 -6.63 -7.32 -7.72 -7.13
Langlier Index @ 20C na na na -7.01 -7.01 -6.33 -7.42 -7.11 -6.23 -6.92 -7.32 -6.73
Saturation pH @ 4C Units na na na 11.8 11.8 11.1 11.8 11.8 11.1 11.8 11.8 11.1
Saturation pH @ 20C Units na na na 11.4 11.4 10.7 11.4 11.4 10.7 11.4 11.4 10.7
* varies with hardness na notanalyzed

nd non-detect

ns not sampled




SW-4

Metals -Analytical results

CCME
Guidelines

2001 Parameters |Units|[23-Apr-00| 28-May-00 [ 28-Aug-00 [ 25-Apr-01{01-Jun-01|28-Jun-01] 26-Jul-01 | 28-Aug-01| 12-Sep-01 | 11-Oct-01 | 12-Nov-01
Aluminum mg/L na na 0.192 0.27 0.45 0.51 0.48 0.54 0.54 0.4 0.55
Antimony mg/L na na 0.0006 nd nd nd nd nd nd nd nd
Arsenic mg/L na na 0.0006 nd nd nd nd nd nd nd nd
Barium mg/L na na nd nd nd nd nd nd nd 0.056 nd
Beryllium mg/L na na nd nd nd nd nd nd nd nd nd
Bismuth mg/L na na na nd nd nd nd nd nd nd nd
Boron mg/L na na nd 0.006 0.007 0.005 0.005 0.009 nd 0.19 nd
Cadmium mg/L na na nd nd nd nd nd nd nd nd nd
Chromium mg/L na na nd nd nd nd nd nd nd nd nd
Cobalt mg/L na na nd nd nd nd nd nd nd nd nd

0.06 Copper mg/L nd nd 0.0009 nd nd 0.003 nd nd nd 0.002 nd
Iron mg/L 0.04 0.05 0.06 0.05 0.1 0.15 0.28 0.31 0.43 0.22 0.16
Lead mg/L na na 0.0004 0.0008 0.0008 0.0012 0.0008 0.0009 0.0012 0.0007 0.0007
Manganese mg/L na na nd 0.002 0.003 0.003 0.003 0.003 0.004 0.004 0.003
Molybdenum mg/L na na nd nd nd nd 0.008 nd nd nd ndnd
Nickel mg/L na na nd nd nd nd nd nd nd nd nd
Selenium mg/L na na nd nd nd nd nd nd nd nd nd
Silver mg/L na na nd nd nd nd nd nd nd nd nd
Strontium mg/L na na 0.0021 nd nd nd nd nd nd nd nd

>6.5;<9.0 Thallium mg/L na na nd nd nd nd nd nd nd nd nd
Tin mg/L na na nd nd nd nd nd nd nd nd nd
Titanium mg/L na na nd nd 0.002 0.003 0.051 0.002 0.002 0.007 0.002
Uranium mg/L na na 0.0003 0.0004 0.0006 0.0008 0.0005 0.0004 0.0004 0.0004 0.0004
Vanadium mg/L na na nd nd nd nd nd nd nd nd nd
Zinc mg/L nd 0.0018 0.005 0.004 0.007 0.016 0.012 0.007 0.009 0.0004 0.006

* varies with hardness

nd non-detect

1 varies with hardness

na notanalyzed

ns not sampled




CCME

Guidelines
12-Dec-01 2001
0.53
nd
nd 0.005
nd
nd
nd
nd
nd 0.000017
nd 0.0089
nd
nd 0.002-0.004"
0.13 0.3
0.0012 0.001-0.007*
0.002
nd
nd 0.025-0.15"
nd 0.001
nd 0.0001
nd
nd 0.0008
nd
0.002
0.0005
nd
0.005 0.03




SW-5

General Chemistry -Analytical Results

Parameters Units || 23-Apr-00| 28-May-00 | 28-Aug-00 [ 25-Apr-01 |01-Jun-01|28-Jun-01| 26-Jul-01 | 28-Aug-01 | 12-Sep-01 | 11-Oct-01| 12-Nov-01| 12-Dec-01
Sodium mg/L |ns ns 3.3 4.6 2.6 3.8 3.2 3.3 3.2 3.9 4.2 4.1
Potassium mg/L |ns ns nd 0.3 0.2 0.5 0.2 0.4 0.4 0.5 nd 0.7
Calcium mg/L |Ins ns 0.4 0.2 0.2 0.3 0.3 0.4 0.4 0.3 0.5 0.4
Magnesium mg/L |Ins ns 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.4
Alkalinity (as CaCO3) mg/L |Ins ns nd nd nd nd nd nd nd nd nd nd
Sulfate mg/L |Ins ns nd nd nd 29 3 nd 2 4 nd 34
Chloride mg/L |ns ns 5.1 7.3 4.3 4.4 4.7 4.5 4.5 4.9 5.8 4.9
Reactive Silica (as SiO2)[ mg/L |ns ns 7.4 3.4 4.8 5.4 7.9 7.6 10.6 11.5 7.4 6.9
Phosphorus mg/L |ns ns na 0.01 nd 0.05 nd nd 0.1 nd nd nd
Ortho Phosphate (as P) mg/L |ns ns nd 0.1 nd 0.1 0.01 nd 0.01 nd nd 0.01
Nitrite mg/L |Ins ns na nd nd nd nd nd nd nd nd nd
Nitrate + Nitrite (as N) mg/L |Ins ns nd nd nd nd nd nd nd nd nd nd
Nitrate (as N) mg/L |Ins ns na nd nd nd nd nd nd nd nd nd
Ammonia (as N) mg/L |Ins ns nd nd nd nd nd nd nd nd nd 0.13
Dissolved Organic Carbof mg/L |ns ns 29.2 10.8 17.4 20 20 20.7 11.7 13.8 22.9 23.7
Color TCU ([Ins ns 267 130 140 130 120 200 69 64 130 170
Turbidity NTU ([ns ns 0.3 0.3 1.3 0.2 0.2 0.7 7.4 1.5 0.2 10.7
Total Suspended Solids mg/L |ns ns 4 nd nd 2 nd 13.5 17.4 6.6 nd 33.2
Conductance (RCAp) uS/cm |[ns ns na 48 37 34 31 32 25 31 62 55
pH Units [[ns ns 4.3 4.4 4.3 4.4 4.4 4.4 4.8 4.8 4 4
Hardness (as CaCO3) mg/L |ns ns 2.2 1.3 1.3 1.6 1.6 1.8 1.8 1.6 3.3 2.6
Bicarbonate (as CaCO3) mg/L |Ins ns 0.4 nd nd nd nd nd nd nd nd nd
Carbonate (as CaCO3) mg/L |ns ns nd nd nd nd nd nd nd nd nd nd
TDS (Calculated) mg/L |ns ns 17.8 19 15 48 20 19 22 26 21 55
Cation Sum meq/L |[ns ns na 0.28 0.2 0.27 0.22 0.23 0.21 0.23 0.36 0.36
Anion Sum meqg/L |[ns ns na 0.27 0.19 0.85 0.22 0.19 0.19 0.25 0.23 0.95
lon Balance % ns ns na 1.2 3.1 5.2 0.14 9.75 3.32 3.16 22 45.2
Langlier Index @ 4C ns ns na -7.41 -7.51 -6.73 -7.41 -7.41 -7.01 -7.02 -7.81 -7.13
Langlier Index @ 20C ns ns na -7.01 -7.11 -6.33 -7.01 -7.01 -6.61 -6.62 -7.41 -6.73
Saturation pH @ 4C Units [|ns ns na 11.8 11.8 11.1 11.8 11.8 11.8 11.8 11.8 11.1
Saturation pH @ 20C Units [|ns ns na 11.4 11.4 10.7 11.4 11.4 11.4 11.4 11.4 10.7

* varies with hardness

nd  non-detect

na notanalyzed

ns notsampled




SW-5

Metals -Analytical results

CCME
Guidelines

2001 Parameters | Units ||23-Apr-00| 28-May-00 | 28-Aug-00 [25-Apr-01]|01-Jun-01[28-Jun-01) 26-Jul-01 | 28-Aug-01| 12-Sep-01 | 11-Oct-01 | 12-Nov-01
Aluminum mg/L ns ns 0.347 0.27 0.42 0.49 0.38 0.45 0.32 0.32 0.6
Antimony mg/L ns ns 0.0005 nd nd nd nd nd nd nd nd
Arsenic mg/L ns ns 0.0008 nd nd nd nd nd nd nd nd
Barium mg/L ns ns 0.001 nd nd nd nd nd nd 0.074 nd
Beryllium mg/L ns ns nd nd nd nd nd nd nd nd nd
Bismuth mg/L ns ns na nd nd nd nd nd nd nd nd
Boron mg/L ns ns nd 0.007 0.026 0.005 0.005 0.009 nd 0.25 nd
Cadmium mg/L ns ns nd nd nd nd nd nd nd nd nd
Chromium mg/L ns ns nd nd nd nd nd nd nd nd nd
Cobalt mg/L ns ns nd nd nd nd nd nd nd nd nd

0.06 Copper mg/L ns ns na nd nd 0.002 nd nd nd 0.002 nd
Iron mg/L ns ns 0.13 0.06 0.12 0.1 0.12 0.31 0.13 0.11 0.15
Lead mg/L ns ns 0.001 0.0063 0.0009 0.0012 0.0009 0.0009 0.0012 0.0005 0.0011
Manganese mg/L ns ns nd 0.003 0.002 0.003 0.002 0.003 0.002 0.003 0.003
Molybdenum mg/L ns ns nd nd nd nd nd nd nd nd nd
Nickel mg/L ns ns nd nd nd nd nd nd nd nd nd
Selenium mg/L ns ns nd nd nd nd nd nd nd nd nd
Silver mg/L ns ns nd nd nd nd nd nd nd nd nd
Strontium mg/L ns ns 0.0029 nd nd nd nd nd nd nd nd

>6.5;<9.0 |[[Thallium mg/L ns ns nd nd nd nd nd nd nd nd nd
Tin mg/L ns ns nd nd nd nd nd nd nd nd nd
Titanium mg/L ns ns nd nd 0.002 0.002 0.048 0.002 0.002 0.009 0.002
Uranium mg/L ns ns 0.0007 0.0004 0.0006 0.0008 0.0007 0.0006 0.0006 0.0005 0.0005
Vanadium mg/L ns ns 0.0005 nd nd nd <2 nd nd nd nd
Zinc mg/| ns ns 0.005 0.004 0.007 0.01 0.012 0.007 0.01 0.004 0.005
I varies with hardnes na  not analyzed

nd  non-detect

ns not sampled

1 varies with hardness




CCME

Guidelines
12-Dec-01 2001
0.51
nd
nd 0.005
nd
nd
nd
0.005
nd 0.000017
nd 0.0089
nd
nd 0.002-0.004*
0.14 0.3
0.0016 0.001-0.007*
0.003
nd
nd 0.025-0.15"
nd 0.001
nd 0.0001
nd
nd 0.0008
nd
0.002
0.0005
nd
0.01 0.03
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General Chemistry -Analytical Results

CCME
Guidelines
Parameters Units 23-Apr-00 | 28-May-00 | 28-Aug-00 | #HHHH#H | st |t | 26-Jul-01 | #HHmm | s | 11-0ct-01 |12-Nov-01|12-Dec-01 2001
Sodium mg/L ns ns 3.2 4.4 2.4 3.1 3.2 3.5 3.2 3.9 4.1 3.8
Potassium mg/L ns ns 0.1 0.1 nd 0.1 0.3 0.1 0.3 0.4 nd 0.3
Calcium mg/L ns ns 0.3 0.2 0.2 0.5 0.4 0.3 0.2 0.3 0.5 0.4
Magnesium mg/L ns ns 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.4
Alkalinity (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd
Sulfate mg/L ns ns nd nd nd 30 7 nd nd 4 nd 33
Chloride mg/L ns ns 5.1 7.1 4.3 4.5 4.9 4.4 4.3 4.6 5.8 4.2
Reactive Silica (as SiO2) mg/L ns ns 7.8 3.3 4.9 5.5 7.9 8.5 10.3 11 7.3 7
Phosphorus mg/L ns ns na 0.01 nd 0.06 nd nd 0.1 nd nd nd
Ortho Phosphate (as P) mg/L ns ns nd nd nd nd nd nd 0.01 nd nd nd
Nitrite mg/L ns ns na nd nd nd nd nd nd nd nd nd 0.06
Nitrate + Nitrite (as N) mg/L ns ns nd nd nd nd 0.05 nd nd nd nd nd
Nitrate (as N) mg/L ns ns na nd nd nd 0.05 nd nd nd nd nd
Ammonia (as N) mg/L ns ns 0.04 nd nd nd nd nd nd nd nd nd
Dissolved Organic Carbon mg/L ns ns 23 10.7 18 225 20.8 18.7 12.7 13.6 nd 22
Color TCU ns ns 130 120 140 130 130 150 75 64 140 170
Turbidity NTU ns ns 0.3 0.2 0.3 0.3 0.9 0.4 0.8 0.4 0.5 0.2
Total Suspended Solids mg/L ns ns 1 4.5 nd nd 44 1 17.4 nd nd nd
Conductance (RCAp) uS/cm ns ns na 47 38 34 31 32 26 30 62 54
pH Units ns ns 4.3 4.3 4.3 4.4 4.5 4.4 4.8 4.8 4 4 >6.5;<9.0
Hardness (as CaCO3) mg/L ns ns 1.7 1.3 1.3 2.1 1.8 1.6 1.3 1.6 3.3 2.6
Bicarbonate (as CaCO3) mg/L ns ns 0.4 nd nd nd nd nd nd nd nd nd
Carbonate (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd
TDS (Calculated) mg/L ns ns 18 18 15 48 25 20 24 26 21 52
Cation Sum meq/L ns ns na 0.27 0.19 0.24 0.22 0.23 0.21 0.23 0.35 0.33
Anion Sum meq/L ns ns na 0.27 0.19 0.87 0.31 0.19 0.19 0.24 0.23 0.91
lon Balance % ns ns na 1.61 0.18 57.2 16.9 9.64 3.32 1.98 21.4 46.8
Langlier Index @ 4C ns ns na -7.51 -7.51 -6.73 -7.32 -7.41 -7.01 -7.02 -7.81 -7.13
Langlier Index @ 20C ns ns na -7.11 -7.11 -6.33 -6.92 -7.01 -6.61 -6.62 -7.41 -6.73
Saturation pH @ 4C Units ns ns na 11.8 11.8 11.1 11.8 11.8 11.8 11.8 11.8 11.1
Saturation pH @ 20C Units ns ns na 11.4 11.4 10.7 11.4 11.4 11.4 11.4 11.4 10.7
* varies with hardness na notanalyzed

nd non-detect

ns

not sampled
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Metals -Analytical results

CCME

Guidelines
Parameters | Units ||###s | 28-May-00 | 28-Aug-00 | #aHHHH | sttt | st | 26-Jul-01 | i | 12-Sep-01] 11-Oct-01 | 12-Nov-01 [ 12-Dec-01 2001
Aluminum mg/L ns ns 0.43 0.31 0.42 0.53 0.39 0.44 0.3 0.32 0.59 0.52
Antimony mg/L ns ns 0.0005 nd nd nd nd nd nd nd nd nd
Arsenic mg/L ns ns 0.0009 nd nd nd nd nd nd nd nd nd 0.005
Barium mg/L ns ns 0.0005 nd nd nd nd nd nd 0.062 nd nd
Beryllium mg/L ns ns nd nd nd nd nd nd nd nd nd nd
Bismuth mg/L ns ns na nd nd nd nd nd nd nd nd nd
Boron mg/L ns ns nd nd 0.006 0.005 nd 0.006 0.005 0.21 nd nd
Cadmium mg/L ns ns 0.00004 nd nd nd nd nd nd nd nd nd 0.000017
Chromium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0089
Cobalt mg/L ns ns nd nd nd nd nd nd nd nd nd nd
Copper mg/L ns ns 0.0013 nd nd 0.002 nd nd nd 0.002 nd nd 0.002-0.004*
Iron mg/L ns ns 0.11 0.04 0.13 0.13 0.12 0.11 0.09 0.1 0.15 0.14 0.3
Lead mg/L ns ns 0.0008 0.0006 0.0008 0.0012 0.0007 0.0007 0.0007 0.0006 0.8 0.0008 0.001-0.007"
Manganese mg/L ns ns nd nd 0.003 0.002 0.002 nd 0.003 0.002 0.002 0.002
Molybdenum mg/L ns ns nd nd nd nd nd nd nd nd nd nd
Nickel mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.025-0.15"
Selenium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.001
Silver mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0001
Strontium mg/L ns ns 0.0023 nd nd nd nd nd nd nd nd nd
Thallium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0008
Tin mg/L ns ns nd nd nd nd nd nd nd nd nd nd
Titanium mg/L ns ns nd nd 0.002 0.003 0.048 0.002 nd 0.007 0.002 0.002
Uranium mg/L ns ns 0.0007 0.0004 0.0006 0.0009 0.0007 0.0007 0.0006 0.0005 0.0005 0.0005
Vanadium mg/L ns ns 0.005 nd nd nd nd nd nd nd nd nd
Zinc mg/L ns ns 0.006 0.003 0.004 0.006 0.01 0.004 0.005 0.004 0.005 0.004 0.03
* varies with hardne na  not analyzed

nd non-detect

ns notsampled

1 varies with hardness




Pit Pond

General Chemistry -Analytical Results

CCME
Guidelines
Parameters Units [ 25-Apr-01]01-Jun-01]28-Jun-01| 26-Jul-01 | 28-Aug-01 | 12-Sep-01| 11-Oct-01 | 12-Nov-01 | 12-Dec-01 2001
Sodium mg/L 2.1 1.8 2 2.1 1.7 1.7 1.9 14 1.8
Potassium mg/L 0.3 0.3 0.4 0.5 0.6 0.7 0.6 0.6 0.6
Calcium mg/L 0.5 0.5 0.6 0.6 0.5 0.5 0.6 0.5 0.5
Magnesium mg/L 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Alkalinity (as CaCO3) mg/L nd nd nd nd nd nd nd 1 nd
Sulfate mg/L nd 6 5 nd 3 9 3 nd
Chloride mg/L 3.3 2.8 2.6 2.6 2.8 3.1 2.4
Reactive Silica (as SiO2) mg/L nd nd nd nd 0.5 0.6 nd nd nd
Phosphorus mg/L nd 0.02 0.02 nd nd 0.1 nd nd nd
Ortho Phosphate (as P) mg/L 0.1 nd nd nd nd 0.04 0.02 nd nd
Nitrite mg/L nd nd nd nd nd 0.01 nd nd nd 0.06
Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd
Nitrate (as N) mg/L nd nd nd nd nd nd nd nd nd
Ammonia (as N) mg/L nd nd nd nd nd nd nd nd nd
Dissolved Organic Carbo mg/L nd nd 1.2 1.7 2.4 2.4 5.4 3.2 3.8
Color TCU 8 14 8 9 nd 22 23 13 14
Turbidity NTU 2.9 9.1 2.1 2.1 6.1 3.9 5.2 5.3 0.2
Total Suspended Solids mg/L 7 11.2 5 10.9 10.8 16.3 10.5 11.1 255
Conductance (RCAp) uS/cm 19 17 16 15 14 15 18 13 15
pH Units 5.8 6.1 5.8 5.8 5.5 6.6 6.1 5.7 5.7 >6.5;<9.0
Hardness (as CaCO3) mg/L 2.5 2.1 2.3 2.3 2.1 2.1 2.3 2.1 2.1
Bicarbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd
Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd
TDS (Calculated) mg/L 9 15 14 9 10 19 11 8 15
Cation Sum meg/L 0.15 0.13 0.15 0.16 0.14 0.14 0.15 0.12 0.14
Anion Sum meg/L 0.16 0.31 0.29 0.14 0.16 0.37 0.18 0.13 0.31
lon Balance % 141 40.7 31.6 5.85 7.36 45.9 8.65 3.75 37
Langlier Index @ 4C -6.01 -5.01 -5.31 -6.01 -6.31 -4.51 -5.71 -6.1 -5.41
Langlier Index @ 20C -5.61 -4.61 -4.91 -5.61 -5.91 -4.11 -5.31 -5.7 -5.01
Saturation pH @ 4C Units 11.8 11.1 11.1 11.8 11.8 11.1 11.8 11.8 11.1
Saturation pH @ 20C Units 11.4 10.7 10.7 11.4 11.4 10.7 11.4 11.4 10.7

* varies with hardness

na

not analyzed




nd  non-detect ns  not sampled



Pit Pond

Metals -Analytical results

CCME Guidelines

Parameters| units 25-Apr-01|01-Jun-01|28-Jun-01| 26-Jul-01 | 28-Aug-01| 12-Sep-01 | 11-Oct-01 | 12-Nov-01 | 12-Dec-01 2001
Aluminum mg/L 0.14 0.21 0.39 0.2 0.23 0.19 0.29 0.19 0.2

Antimony mg/L nd nd nd nd nd nd nd nd nd

Arsenic mg/L nd nd nd nd nd nd nd nd nd 0.005
Barium mg/L nd nd nd nd nd nd nd nd nd

Beryllium mg/L nd nd nd nd nd nd nd nd nd

Bismuth mg/L nd nd nd nd nd nd nd nd nd

Boron mg/L 0.006 0.005 0.009 0.006 0.006 0.007 0.012 nd nd

Cadmium mg/L nd nd nd nd nd nd nd nd nd 0.000017
Chromium mg/L nd nd nd nd nd nd nd nd nd 0.0089
Cobalt mg/L nd nd nd nd nd nd nd nd nd

Copper mg/L nd nd nd nd nd 0.002 nd nd nd 0.002-0.004"
Iron mg/L 0.04 0.06 0.07 0.06 0.07 0.11 0.07 0.07 0.15 0.3
Lead mg/L nd nd 0.0005 nd nd 0.0074 nd nd nd 0.001-0.007*
Manganese mg/L 0.023 0.005 nd 0.007 0.01 0.008 0.006 0.006 0.007

Molybdenum mg/L nd nd nd nd nd nd nd nd nd

Nickel mg/L nd nd nd nd nd nd nd nd nd 0.025-0.15"
Selenium mg/L nd nd nd nd nd nd nd nd nd 0.001
Silver mg/L nd nd nd nd nd nd nd nd nd 0.0001
Strontium mg/L nd nd nd nd nd nd nd nd nd

Thallium mg/L nd nd nd nd 0.0001 nd nd nd nd 0.0008
Tin mg/L nd nd nd nd nd nd nd nd nd

Titanium mg/L nd 0.002 0.002 0.044 0.003 0.003 0.003 0.007 0.003

Uranium mg/L 0.0004 0.0006 0 0.007 0.0008 0.0009 0.0008 0.0008 0.0006

Vanadium mg/L nd nd nd nd nd nd nd nd nd

Zinc mg/L 0.004 0.004 0.003 0.01 0.003 0.01 0.002 0.003 0.004 0.03

* varies with hna  not analyzed

nd non-detect

ns  not sampled

1 varies with hardness




Frog Pond

General Chemistry -Analytical Results

CCME Guidelines

Parameters Units [ 25-Apr-01 [01-Jun-01{28-Jun-01| 26-Jul-01 | 28-Aug-01]| 12-Sep-01 | 11-Oct-01 | 12-Nov-01 2001
Sodium mg/L ns 2.7 3.1 ns 3.2 ns 4 3.7
Potassium mg/L ns 0.1 0.2 ns 0.2 ns 0.6 0.1
Calcium mg/L ns 0.3 0.5 ns 0.2 ns 0.3 0.5
Magnesium mg/L ns 0.2 0.2 ns 0.2 ns 0.2 0.6
Alkalinity (as CaCO3) mg/L ns nd nd ns nd ns nd nd
Sulfate mg/L ns nd 25 ns nd ns 4 nd
Chloride mg/L ns 4.3 5.1 ns 4.2 ns 4.5 8.7
Reactive Silica (as SiO2) mg/L ns 7.4 8.6 ns 8.4 ns 10.7 4.5
Phosphorus mg/L ns nd 0.02 ns nd ns nd nd
Ortho Phosphate (as P) mg/L ns nd nd ns nd ns nd nd
Nitrite mg/L ns nd nd ns nd ns nd nd 0.06
Nitrate + Nitrite (as N) mg/L ns nd nd ns nd ns nd nd
Nitrate (as N) mg/L ns nd nd ns nd ns nd nd
Ammonia (as N) mg/L ns nd nd ns nd ns nd nd
Dissolved Organic Carbon mg/L ns 12.4 15.2 ns 10.9 ns 8.7 nd
Color TCU ns 93 100 ns 73 ns 46 160
Total Suspended Solids mg/L ns 0.2 1.1 ns 1.5 ns nd nd
Turbidity NTU ns nd nd ns 0.2 ns 0.1 0.1
Conductance (RCAp) uS/cm ns 32 30 ns 25 ns 26 65
pH Units ns 4.5 4.7 ns 4.8 ns 5 4 >6.5;<9.0
Hardness (as CaCO3) mg/L ns 1.6 2.1 ns 1.3 ns 1.6 3.7
Bicarbonate (as CaCO3) mg/L ns nd nd ns nd ns nd nd
Carbonate (as CaCO3) mg/L ns nd nd ns nd ns nd nd
TDS (Calculated) mg/L ns 18 46 ns 19 ns 25 31
Cation Sum meq/L ns 0.19 0.2 ns 0.19 ns 0.23 0.12
Anion Sum meqg/L ns 0.19 0.77 ns 0.18 ns 0.24 0.13
lon Balance % ns 0.05 57.9 ns 1.76 ns 0.61 3.75
Langlier Index @ 4C ns -7.31 -6.42 ns -7.01 ns -6.82 -6.1
Langlier Index @ 20C ns -6.91 -6.02 ns -6.61 ns -6.42 -5.7
Saturation pH @ 4C Units ns 11.8 11.1 ns 11.8 ns 11.8 11.8
Saturation pH @ 20C Units ns 11.4 10.7 ns 11.4 ns 11.4 11.4

* varies with hardness

na

not analyzed




nd  non-detect ns  not sampled



Frog Pond

Metals -Analytical results

CCME Guidelines
Parameters Units _ [|25-Apr-01{01-Jun-01{28-Jun-01{ 26-Jul-01 [28-Aug-01]|12-Sep-01 11-Oct-01 | 12-Nov-01| 12-Dec-01 2001
Aluminum mg/L ns 0.39 0.44 ns 0.34 ns 0.25 0.42 0.51
Antimony mg/L ns nd nd ns nd ns nd nd nd
Arsenic mg/L ns nd nd ns nd ns nd nd nd 0.005
Barium mg/L ns nd nd ns nd ns 0.057 nd nd
Beryllium mg/L ns nd nd ns nd ns nd nd nd
Bismuth mg/L ns nd nd ns nd ns nd nd nd
Boron mg/L ns 0.009 0.005 ns 0.006 ns 0.25 nd nd
Cadmium mg/L ns nd nd ns nd ns nd 0.0004 nd 0.000017
Chromium mg/L ns nd nd ns nd ns nd nd nd 0.0089
Cobalt mg/L ns nd nd ns nd ns nd nd nd
Copper mg/L ns nd nd ns nd ns 0.002 nd nd 0.002-0.004*
Iron mg/L ns 0.07 0.09 ns 0.08 ns 0.09 0.08 0.1 0.3
Lead mg/L ns 0.0005 0.0008 ns 0.0005 ns 0.0012 0.0009 0.0005 0.001-0.007*
Manganese mg/L ns nd nd ns nd ns 0.003 nd nd
Molybdenum| mg/L ns nd nd ns nd ns nd nd nd
Nickel mg/L ns nd nd ns nd ns nd nd nd 0.025-0.15"
Selenium mg/L ns nd nd ns nd ns nd nd nd 0.001
Silver mg/L ns nd nd ns nd ns nd nd nd 0.0001
Strontium mg/L ns nd nd ns nd ns nd 0.005 nd
Thallium mg/L ns nd nd ns nd ns nd nd 0.0008
Tin mg/L ns nd nd ns nd ns nd nnd nd
Titanium mg/L ns 0.002 0.002 ns nd ns 0.007 0.002 0.002
Uranium mg/L ns 0.0008 0.0009 ns 0.0007 ns 0.0005 0.0004 0.0006
Vanadium mg/L ns nd nd ns nd ns nd nd nd
Zinc mg/L ns 0.003 0.006 ns 0.004 ns 0.006 0.004 0.003 0.03
* varies with he na  not analyzed
nd non-detect ns  not sampled

1 varies with hardness




SW-8

General Chemistry -Analytical Results

CCME Guidelines

SW-8

Metals -Analytical results

Parameters Units [|06-Jun-01 2001
Sodium mg/L 2.2
Potassium mg/L nd
Calcium mg/L 0.3
Magnesium mg/L 0.2
Alkalinity (as CaCO3) mg/L nd
Sulfate mg/L nd
Chloride mg/L 3.2
Reactive Silica (as SiO2) mg/L 2.5
Phosphorus mg/L nd
Ortho Phosphate (as P) mg/L nd
Nitrite mg/L nd 0.06
Nitrate + Nitrite (as N) mg/L nd
Nitrate (as N) mg/L nd
Ammonia (as N) mg/L nd
Dissolved Organic Carbon mg/L 19.7
Color TCU 130
Total Suspended Solids mg/L nd
Turbidity NTU 0.4
Conductance (RCAp) uS/cm 29
pH Units 4.9 >6.5;<9.0
Hardness (as CaCO3) mg/L 1.6
Bicarbonate (as CaCO3) mg/L nd
Carbonate (as CaCO3) mg/L nd
TDS (Calculated) mg/L 11
Cation Sum meg/L 0.15
Anion Sum meq/L 0.16
lon Balance % 3.17
Langlier Index @ 4C -6.91
Langlier Index @ 20C -6.51
Saturation pH @ 4C Units 11.8
Saturation pH @ 20C Units 114

* varies with hardness

nd non-detect

na

ns

not analyzed

not sampled

CCME Guidelines

Parameters Units ||06-Jun-01 2001
Aluminum mg/L 0.5
Antimony mg/L nd
Arsenic mg/L nd 0.005
Barium mg/L nd
Beryllium mg/L nd
Bismuth mg/L nd
Boron mg/L 0.007
Cadmium mg/L nd 0.000017
Chromium mg/L nd 0.0089
Cobalt mg/L nd
Copper mg/L nd 0.002-0.004"
Iron mg/L 0.1 0.3
Lead mg/L 0.0009 0.001-0.007*
Manganese mg/L nd
Molybdenum mg/L nd
Nickel mg/L nd 0.025-0.15"
Selenium mg/L nd 0.001
Silver mg/L nd 0.0001
Strontium mg/L nd
Thallium mg/L nd 0.0008
Tin mg/L nd
Titanium mg/L 0.002
Uranium mg/L 0.001
Vanadium mg/L nd
Zinc mg/L 0.006 0.03
* varies with hardnes:na  not analyzed
nd  non-detect ns  not sampled
1 varies with hardness




SW-9 SW-9

General Chemistry -Analytical Results Metals -Analytical results
CCME Guidelines CCME Guidelines

Parameters Units _ [|06-Jun-01 2001 Parameters | Units [06-Jun-01 2001
Sodium mg/L 2.6 Aluminum mg/L 0.44
Potassium mg/L nd Antimony mg/L nd
Calcium mg/L 0.3 Arsenic mg/L nd 0.005
Magnesium mg/L 0.2 Barium mg/L nd
Alkalinity (as CaCO3) mg/L nd Beryllium mg/L nd
Sulfate mg/L nd Bismuth mg/L nd
Chloride mg/L 3.6 Boron mg/L 0.005
Reactive Silica (as SiO2) mg/L 3.1 Cadmium mg/L nd 0.000017
Phosphorus mg/L nd Chromium mg/L nd 0.0089
Ortho Phosphate (as P) mg/L 0.01 Cobalt mg/L nd
Nitrite mg/L nd 0.06 Copper mg/L 0.002 0.002-0.004*
Nitrate + Nitrite (as N) mg/L nd Iron mg/L 0.11 0.3
Nitrate (as N) mg/L nd Lead mg/L 0.0013 0.001-0.007*
Ammonia (as N) mg/L nd Manganese mg/L 0.002
Dissolved Organic Carbon mg/L 20.8 Molybdenum mg/L nd
Color TCU 140 Nickel mg/L nd 0.025-0.15"
Total Suspended Solids mg/L nd Selenium mg/L nd 0.001
Turbidity NTU 0.3 Silver mg/L nd 0.0001
Conductance (RCAp) uS/cm 33 Strontium mg/L nd
pH Units 4.3 >6.5;<9.0 Thallium mg/L nd 0.0008
Hardness (as CaCO3) mg/L 1.6 Tin mg/L nd
Bicarbonate (as CaCO3) mg/L nd Titanium mg/L 0.002
Carbonate (as CaCO3) mg/L nd Uranium mg/L 0.0008
TDS (Calculated) mg/L 13 Vanadium mg/L nd
Cation Sum meg/L 0.2 Zinc mg/L 0.014 0.03
Anion Sum meqg/L 0.17 * varies with hardr na  not analyzed
lon Balance % 9.28 nd  non-detect ns  not sampled
Langlier Index @ 4C -7.51 1 varies with hardness
Langlier Index @ 20C -7.11
Saturation pH @ 4C Units 11.8
Saturation pH @ 20C Units 11.4

* varies with hardness na not analyzed



nd  non-detect ns  not sampled



APPENDIX A-E

SAMPLING PROTOCOL S—-SURFACE WATER AND GROUNDWATER



MGI Sampling Protocols— Surface Water and Groundwater

Fidd Sampling Practice and Quality Assurance/Quality Control Procedures
During the execution of dl fidd rdated tasks, arigid protocol is followed.
In terms of water sample collection, arigorous Qudity Assurance/Qudity Control (QA/QC) isfollowed.

In this regard we utilize a protocol for collecting and andysing water samples which is defensblein lega
forums.  This protocol meets the requirements outlined in the "Handbook of Andyticad Methods of
Environmenta Samples’ and "A Guide to the Collection and Submisson of Samples for Laboratory
Andyds" All personnd collecting samplesin this study have been thoroughly trained and are experienced
in the sampling, presarvation and fidd analyd's techniques detailed in our protocol.

All groundwater monitoring wells/piezometers are purged to ensure sabilization of specific conductance,
prior to sampling. This ensures that samples are representative of formation waters. All purging and
sampling isconducted using dedicated polyethylenetubing to prevent externd contamination. All personnd
purging or sampling wear new surgica gloves a each monitoring well/piezometer ingd lation.

All ssmplesatsare collected in asshort atimeperiod aspossible. Thisprecaution ensuresthat the samples
collected are representative and comparable for datainterpretation purposes. The samples collected are
preserved as required and stored at 4°C during shipment to the laboratory. Chain of Custody documents
are used to track samples asthey are trangported from the field sampler to the laboratory for andyss. One
chain of custody document isproduced for each laboratory identifying al of the samplesshipped by thefidd
sampler to that laboratory. Thechain of custody documents are completed in triplicate and aphotocopy is
maintained inthe project files. Upon receipt of the samples, thelab fillsout theformsaswel and returnsone
copy to MGI. This completed copy is dso retained in the project files.

Theabove sampling protocols, labelling procedures and chain of custody tracking are QA/QC procedures
in themselves as they ensure that representative samples are collected, identified and received at the
laboratory.

GROUNDWATER

Upon ariva a each well location, the well and surrounding areaisingpected for Sgns of damage or other
conditions thet could have an effect on the qudity of the groundwater sample to be collected (eg.

compromise of surface sedl, broken well casing, evidence of vandalism or other unauthorized tampering,

etc). Static water levdsand thetota well depth are then measured in each monitoring well. Thewell depth
is compared to the available wel congruction details as a measure of the overdl integrity of the well.

Following this procedure eech wdl isthoroughly purged viathe remova of aminimum three pore volumes
of water prior to sample callection. The purging involves the remova of a minimum of three borehole
volumes of groundweater from each monitor well. However, during this exercise, field parameters (i.e

conductivity, temperature, pH and/or dissolved oxygen) are measured on an ongoing bessand samplesare
only collected fallowing the sahilization of the measured parameter(s).



Groundwater samplesare collected usng dedicated Waterra™ tubing and footvavesingdled in eech well
and the samples are collected directly into new, laboratory supplied bottles while ensuring that the tubing
does not come into contact with the sample bottle. Samples collected for metd andyss arefied filtered,
using anew Waterra™ 0.45mminlinefilter for each sample, and acidified prior to andlyss. If required, any
sample to be submitted for the andysis of volatile organic compounds (V OCs) would be collected using a
new digposable bottom loading bailer to ensure that the potentid for VOC off gassing is minimized.

Feld personne wear new disposable powderlesslatex gloves during throughout the sample collection and
haendling process. Any equipment thet is used a more than one sample location (e.g. water level metre) is
washed using abiodegradable soap and triplerinsed with digtilled water prior to being reused a subsequent
sample locations. Findly, where practicd, the wells are sampled in the anticipated order of increesing

concentrations of congtituents of concern.

SURFACE WATER

Surface water samples are collected directly into new laboratory supplied bottles by dipping the bottles
below the surface of the water while ensuring that bottom sediments are not disturbed to the maximum
extent possible. The top of the sample bottle isaso directed upsiream to ensure that any materia that may
be disturbed will not be captured in the sample. In extremelow flow cases, it may be necessary to createa
smdl depresson in the dreambed to ensure an adequate depth of water for sample callection. If this
becomes necessary, abrief period of timeisallowed to eapse prior to theactua collection of thesampleto
endure that any disturbed sediments are flushed from the sample location prior to sample collection.

Surface water samples collected for metal andyss arefidd acidified, however they are not filtered dueto
the fact thet the andyticd dataistypicaly interpreted with respect to the CCME Freshwater Aquetic Life
Guidelines, which are based on tota meta concentrations as opposed to dissolved concentrations.



APPENDIX A-F

GROUNDWATER CHEMISTRY MONITORING DATA



Groundwater Analytical Results - General Chemistry
January 11, 2002

CCME Guidelines

Parameters Units | MW99-20 | MW01-40 | MW01-41 2001"
Sodium mg/L 3.5 4.9 194
Potassium mg/L 0.8 nd 0.9
Calcium mg/L 1 0.2 1
Magnesium mg/L 0.3 0.1 0.3
Alkalinity (as CaCO3) mg/L 7 nd 16
Sulfate mg/L 2 7 30
Chloride mg/L 3.6 3.1 5.5
Reactive Silica (as SiO2) mg/L 8 4.1 11.1
Phosphorus mg/L nd nd nd
Ortho Phosphate (as P) mg/L nd nd nd
Nitrite mg/L nd nd nd 0.06
Nitrate + Nitrite (as N) mg/L nd nd nd
Nitrate (as N) mg/L nd nd nd
Ammonia (as N) mg/L nd nd nd
Total Organic Carbon mg/L 1.4 5.8 5.5
Color TCU nd nd 36
Turbidity NTU 284 357 76.5
Conductance (RCAp) uS/cm 27 30 103
pH Units 6.1 5.4 6.3 >6.5;<9.0
Hardness (as CaCO3) mg/L 3.7 0.9 3.7
Bicarbonate (as CaCO3) mg/L 7 nd 16
Carbonate (as CaCO3) mg/L nd nd nd
TDS (Calculated) mg/L 24 23 78
Cation Sum meq/L 0.25 0.24 0.95
Anion Sum meq/L 0.29 0.34 1.1
lon Balance % 6.5 16.5 7.67
Langlier Index @ 4C -4.87 -5.72 -4.33
Langlier Index @ 20C -4.47 -5.32 -3.93
Saturation pH @ 4C Units 11 11.1 10.6
Saturation pH @ 20C Units 10.6 10.7 10.2

1 Canadian Water Quality Guidelines for the Protection of Aquatic Life (2001)

nd non-detect




Groundwater Analytical Results - Metals
January 11, 2002

CCME Guidelines

Parameters | Units | MW99-20| MW01-40| MW01-41 2001*
Aluminum mg/L 0.08 0.39 0.46
Antimony mg/L nd 0.006 0.004
Arsenic mg/L nd nd nd 0.005
Barium mg/L nd 0.092 0.17
Beryllium mg/L nd nd nd
Bismuth mg/L nd nd nd
Boron mg/L nd 0.19 0.29
Cadmium mg/L nd nd 0.0008 0.000017
Chromium mg/L nd nd nd 0.001
Cobalt mg/L nd nd 0.001
Copper mg/L 0.002 0.006 0.028 0.002-0.004°
Iron mg/L 0.14 0.1 1.1 0.3
Lead mg/L | 0.0007 nd 0.0015 0.001-0.0072
Manganese mg/L 0.078 0.002 0.016
Molybdenum mg/L nd nd 0.051
Nickel mg/L nd 0.004 0.01 0.025-0.15°
Selenium mg/L nd nd nd 0.001
Silver mg/L nd nd nd 0.0001
Strontium mg/L 0.005 0.007 0.013
Thallium mg/L nd nd nd 0.0008
Tin mg/L nd nd nd
Titanium mg/L nd 0.003 0.004
Uranium mg/L [ 0.0002 0.0001 0.041
Vanadium mg/L nd nd nd
Zinc mg/L 0.018 0.024 0.11 0.03

1 Canadian Water Quality Guidelines for the Protection of Aquatic Life (2001)
2 varies with hardness
nd non-detect
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APPENDIX A-G

HYDRAULIC CONDUCTIVITY TESTING —STE GROUNDWATER WELLS



Project and Piezometer ----> Bail Test Results
(This will form title for graph) 20232-B

Monitor Well No. MW99-20

Test Hole MW99-20 ** All input parameters entered in metres

Depth to water table 5.160 Radius of PVC 0.051

before bail

Radius of Screen 0.051

Depth to water table 6.93

after bail Length of Screen 14.40

Depth of test hole 14.40 Length of 9.24 (calculated)

Saturated Screen
Time Depth Depth  (H-h)/(H-HO) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum
0.00 6.93 7.47 1.00 0.000 0.37
0.50 6.81 7.59 0.93 -0.030 0.37
1.00 6.69 7.71 0.86 -0.063 0.37
1.50 6.50 7.90 0.76 -0.121 0.37
2.00 6.33 8.07 0.66 -0.180 0.37
2.50 6.21 8.19 0.59 -0.227 0.37
3.00 6.12 8.28 0.54 -0.266 0.37
3.50 6.05 8.35 0.50 -0.299 0.37
4.00 5.96 8.44 0.45 -0.345 0.37
4.50 5.87 8.53 0.40 -0.397 0.37
5.00 5.80 8.60 0.36 -0.442 0.37
6.00 5.68 8.72 0.29 -0.5632 0.37
7.00 5.59 8.81 0.24 -0.615 0.37
8.00 5.52 8.88 0.20 -0.692 0.37
9.00 5.47 8.93 0.18 -0.757 0.37
10.00 5.41 8.99 0.14 -0.850 0.37
11.00 5.39 9.01 0.13 -0.886 0.37
12.00 5.38 9.02 0.12 -0.906 0.37
13.00 5.36 9.04 0.11 -0.947 0.37
14.00 5.33 9.07 0.10 -1.018 0.37
15.00 5.30 9.10 0.08 -1.102 0.37
20.00 5.22 9.18 0.03 -1.470 0.37
25.00 5.21 9.19 0.03 -1.549 0.37
30.00 5.20 9.20 0.02 -1.646 0.37
To=4.90
Hydraulic Conductivity: 77.94 (metres/year)

1.48E-04 (metres/min)
2.47E-06 (metres/sec)
2.47E-04 (cm/sec)
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Project and Piezometer ----> Bail Test Results
(This will form title for graph) 20232-B

Monitor Well No. MWO01-40

Test Hole MWO01-40 ** All input parameters entered in metres

Depth to water table 1.400 Radius of PVC 0.051

before bail

Radius of Screen 0.051

Depth to water table 2.10

after bail Length of Screen 3.60

Depth of test hole 3.60 Length of 2.20 (calculated)

Saturated Screen
Time Depth Depth  (H-h)/(H-HO) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum
0.00 2.10 1.50 1.00 0.000 0.37
0.50 1.94 1.66 0.77 -0.113 0.37
1.00 1.89 1.71 0.70 -0.155 0.37
1.50 1.85 1.75 0.64 -0.192 0.37
2.00 1.81 1.79 0.59 -0.232 0.37
2.50 1.78 1.82 0.54 -0.265 0.37
3.00 1.76 1.84 0.51 -0.289 0.37
3.50 1.73 1.87 0.47 -0.327 0.37
4.00 1.71 1.89 0.44 -0.354 0.37
4.50 1.69 1.91 0.41 -0.383 0.37
5.00 1.66 1.94 0.37 -0.430 0.37
6.00 1.63 1.97 0.33 -0.483 0.37
7.00 1.61 1.99 0.30 -0.523 0.37
To=5.00
Hydraulic Conductivity: 232.33 (metres/year)

4.42E-04 (metres/min)
7.37E-06 (metres/sec)
7.37E-04 (cm/sec)



(H-h)/(H-Ho)

Bail Test Results
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Monitor Well No. MW01-40
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Project and Piezometer ----> Bail Test Results
(This will form title for graph) 20232-B

Monitor Well No. MWO01-41

Test Hole MWO01-41 ** All input parameters entered in metres

Depth to water table 4.600 Radius of PVC 0.051

before bail

Radius of Screen 0.051

Depth to water table 13.86

after balil Length of Screen 3.00

Depth of test hole 25.00 Length of 3.00 (calculated)

Saturated Screen
Time Depth Depth  (H-h)/(H-Ho) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum
0.00 13.86 11.14 1.00 0.000 0.37
0.50 13.54 11.46 0.97 -0.015 0.37
1.00 13.38 11.62 0.95 -0.023 0.37
1.50 13.25 11.75 0.93 -0.030 0.37
2.00 13.11 11.89 0.92 -0.037 0.37
2.50 12.96 12.04 0.90 -0.044 0.37
3.00 12.80 12.20 0.89 -0.053 0.37
3.50 12.71 12.29 0.88 -0.058 0.37
4.00 12.50 12.50 0.85 -0.069 0.37
4.50 12.35 12.65 0.84 -0.077 0.37
5.00 12.25 12.75 0.83 -0.083 0.37
6.00 11.95 13.05 0.79 -0.100 0.37
7.00 11.70 13.30 0.77 -0.115 0.37
8.00 11.46 13.54 0.74 -0.130 0.37
9.00 11.24 13.76 0.72 -0.144 0.37
10.00 11.01 13.99 0.69 -0.160 0.37
11.00 10.89 14.11 0.68 -0.168 0.37
12.00 10.78 14.22 0.67 -0.176 0.37
13.00 10.58 14.42 0.65 -0.190 0.37
14.00 10.33 14.67 0.62 -0.208 0.37
15.00 10.20 14.80 0.60 -0.218 0.37
20.00 10.00 15.00 0.58 -0.234 0.37
25.00 8.65 16.35 0.44 -0.359 0.37
30.00 7.97 17.03 0.36 -0.439 0.37
35.00 7.56 17.44 0.32 -0.495 0.37
40.00 7.09 17.91 0.27 -0.570 0.37
55.00 6.17 18.83 0.17 -0.771 0.37
To = 28.00
Hydraulic Conductivity: 32.93 (metres/year)

6.26E-05 (metres/min)
1.04E-06 (metres/sec)
1.04E-04 (cm/sec)



(H-h)/(H-Ho)

Bail Test Results
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APPENDIX A-H

LAND MANAGEMENT PLAN PROPOSAL
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Land Management Plan
Black Bull Reseurces Inc.

White Rock Mine

The Tand Manapcment Plan [LMP} for the Whine Rock Mune 1z beng developed as pagt of the
application for the surface lease and mining approvals gramed by the Mova Scotia Departmaent of
Mulural Hesources. To zatisly this, the Conlederacy of Mamland M'kmag (OMM) praposes to
develop Uie WP and implemcd it 1o the cominy menths.

Further 10 awr meeting on Moveomber 7, 2001, io which the voncepruas plan and scope of the plan
wore discussed. it is CMM s undertanding that because the proposed Fease ares has lunited
nulural resources o manage that the LMP would Geos on enbaneing the cxisting environment
and inenrporate historical ww’ sther resources identified throughout various studies conducted for
the preparaton of the environ nental tegistraton docarsent.

Specifically, CHIM propese:. 0.

[ phance existing trails for walking and ATY we that are withio the surface lease;
. Decaraimassion trails which are thought to be within the active miming area,
. Constnintenharce footbriapes for hiking and ATY ase;
- Traeus ua bistorical resources such as Appie’s and Morcupine Rock aml other natural resources
such a5 prant and animel speces:
5. Prepare and install imterpretive signage ncorporatmg Mi'kmag knowledge, other stakeholder
ltercsts and Company initiatives,
&. Fvaluate erbancoment programs for ptast specics of significance identified by the
unapetietl team and the public.

e Lt 0 e

1 uniry tere is siengrh and in sirengfh thore i power, justice and equality for ali.
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T wccamplisk tais, O3 bhas developed the followvang action plan:

Phase [- Bascline lnformation Gathering. The TME will focus on the cxisting irall system
located within the Jease area. 1o help idendify candidate tnals tor enhancement, there 15 a
requircment to locate the \nals via GPS, Omee all frails are identiticd and overlapped wikh the
conecpiual lease arga, camlidate tradls can be sdenti fied for enhaneenient and decommissioning
and als the nead for and Loc_twens of new tral and siream crossings.

Fhage IT- DJevelap the LA rom the 1*hase | cita;

Phase [TT- Implement the LhIT

Huseurces

Diue ta the fact that tae develonpoment of the LA 15 based on Phase L it is difficolt to delermine
the mesource requiretnends b+ plement the LMP, The major issue is to determine if there s a
need to create new ails anc pow many strean crossiogs wall be required because s will affect
budget requirements. At tis nutial stage, CMA cuggests Phuse | be completed 20 that a more
soinrale uccoenting ol iesod ves can e detemminrd.

Michael Cox
Enviroinnental Scrvices

L
et

)



APPENDI X A-I

MUNICIPALITY OF ARGYLE —LETTER OF SUPPORT



Jonuaz v 2002

Mr. John Kealing
Uresislent & CEC)

Binck Bull ¥espurces Lne. ﬂ;_‘bi O )
54K Ceatly Street l'n\'-,u_}
Vancouver, BIC -

WaIT AL

Ke: Council Support

Dear Mr. Keating:

[0 reference 1o our meeting with Travid Wood on December |77, it is ENCOUTHEING try
know that yaue company is making progress with the development of the mining
operatian. Although there are mandatory permitls and meetiogs lo obtain approvak of
yuur projeet, the Council and residents of Argyle appreciate being kept informed ol any
develapinents. It is important 10 establish ongeing dialogue to ensure a gaod relaiionship
belween the comrmuniyy and your cotupany,

Binee your prosentiion to Council on March 13, 2001, we have continued to EXpPIess an
intereat i your project. On behalf of Council, [ would ke (o state thal we Melly support
your minigg vperation and will assist your corpany (o commence work in this new yestr.

Sincerely.

.ﬁn*:.;;’kr:.-r-{_ fi‘ﬁT igmf—
dldrie B, d'Eniremont
Warden

e ¢ euneid



APPENDIX A-J

UPDATE LETTER — RR#1 RESIDENTS



#3013 Son Tower
10 West Pender Siresl
BLACK BULL RESQURCES INC. vancouver, British Columbia
Canada, YoB IRS
Tel: G4-GEE-D5 M
Fax: H04-6HR-Y550)
E-mail: hlackhullresoareesigitelus, nrl

Ikecemhbee Th, 2H1

Hesdents of Boaral Rowie 71
Shelhameg, XS
Kempredle, Na

Tear Besidents:

Re: Lipdade on The Black Holl Resources Whiie Rock Project

Chver the pasl year and half, we have had the oppurtunity e meet wath many of vor We thank vou for
vuur inletest 0 oor White Rock QuartaFaolin project. By way of this letier, we wanted Lo provide yeu
wilh sn update on 1he projecr.

In Mavember 209010, i Minister ot Environment and Labous advised Dluck Ball Kesmarees 1hal addional
roranon was ceyuired Lo our earher subimitied coviresmentat document. Black Bull w5 now obiaining
Lae aeddationa! efirmation, which includes data frm water monitoring wells, and vovironmental effects
un crown lands and the Tobeane Willerness Area. Lagan [nllmg Limited will drill holes i order to
whiain some ot the information. Deilling is expected to stan mid-December 2001, The eampany
wntietpares that By od langary it wall he able to provade all the additivmal imformanon regquested by e
Minigier o 1he Edvirenment and 1 abour.

We woull also like tooanvite v rooan Open House o be held in Shelbumne at the Fiee Tlall vn Tanuacy L0,
20062 from 2-00 pm untl 500 pry. We welcome vou to attend this mceling 5o we can lesm of POUT VICWS
and sugpeshions  Please drop by al vour comvenienge. For thosc of yuu thal are unable 10 atiend cur Chen
Hensse, we Tiave enclused a comment sheet far your canvenienve. We lonk forwared to heanng Bor .

Lnu Bmal nate, we would Tike o take this apportunity wowish you and your fzondies ali the best during
this ol Season and a safe and Happy Sew Year.

Wamurs el
BLACK BUILL RESOVRCES INC.
“Oaviad £ Waoad

Dread 1. Wonmd

Dhirec Loe

T Taw 0l = 1 s Hesnldepes
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NSDEL —MINISTER MORSE DECISION LETTER - NOVEMBER 2001
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EERGT MMENT RTRTETS Fouc he 8l daNas P2

Pt Bex BR? Eur Fia dlambar
LDapartmeant of baltar. Nows Jccla ORYRET 1 TOC=H]
Enviranmant & Labour RLI2TE
AMoa of the M nEkar -
AV 25 2N

Br. Joha Keating. Prosident

Back Buyll Rescurces lne
#2303 Sun Tower, 100 YVWast Perder 51,
Vancouve:, Britiah Cole.~bia VEB 1RS8

Oear Mr. i gating:

Re: Envirapmentzl Assgismant - WH te Rock Ming
The enviranmental assessment of the pr Josed Whits Rock Mine nezr Flintstone Rack,
Yarmouth Gounty, Mova Scotia has been completed.

This letter ia to advise that, pursuant to Seetion 13 (1)(8) of tha Environmental Aasessment
Regulatiors, | have determned the reaistratian infermation is insufficient o allow me 1o
make & di-=ision and that ' requiro additional information,

Furthar in. armation is reguired on any potertial envimamental effects to the Tobeatic
Wildarne: .. Areas, includi-g but not limitzd -2 impacts from dust, noise, light, habitat
alienatic, water dgraw-down, and other uoge-related sffects and identify opticns and
strateqies to maximize mpast avoidance, 2na where such impacts cannol be avalded, to
idantify appropriate mitigatan and/er compoensation. Further informetion i also required
on activitims at the proposad [eading faciities and any potential envimpnmental efects
caused by the activities and proposed miugation to addreas those affects,

This informatlon ghall be LJahmitted by the Black Bull Resources Incorporated, at their
convenience, as an addend.um ta the original registration informaticn, Lpon submission
of this infarmation, | will have up to 25 days to make a decizian purauant to Section 13(1)
of the Envimnmental Assessmant Raguiations. Black Hull Regources [ncorporated is also
required to notify the pubic of the submitted addendum pursuant to Sectian 10 of the

Environmortal Assassment Regulations.

Black Bu. ‘tespurces|-corparated shall ne. sommenca the undertaking or any part theraof
until the Lidertaking hria 2oen approved under Part |1V of the Emvironment Act,

If you have any questions, please contact 2 Vanager, Environmentsl Revlew, Mr. Chris
Daly at {802) 4244335,

Yaours truly,
eaand/ T lerw

David Marze
hhimster
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Environme-tal Aszessmant ‘or White Rock M. o dtonded
Ernviromment and Labawur
Mow. 18, 2.-01

Environmeant and Labowr Minis:r David Morse & councad tday ha régulres mere nfarmation
on patentiat environmental imps & on tha Totaa, o Widemess Area, lram the prapased Whilte
Rock Mine, bafora the assessment can be ¢& -+ &3 and a hinal Seclsion mada,

Slack Bull Regourres Ine. ragn\erad for an er .roimental assessmant in Ociober, The
COMPany |5 S&aking apprave - constugl anc sp-rae a slllca, kaslinlie, and mica ming at
Flintstona Rock, Yarmaut!- C: . by,

Today's de.isign by Minisler Morse means the corapany will have to scbmit an addencum to aa
prigingi reg straton as par-c' the environmenty| assagsment process. At the time al re-
sbmission, the Minister wi, again have up to 25 Zays to make his decigion, Thig time perlod
includes ar opporundy for the publlc 1o review the addendum and origingl registration, and o
submit th ' comments aa B o, The deeurments )l e avaliable to the public onlne at

waww. 0oy | i Calerlates i am -ad al the Shelb. o .brary, the Southwest Regional Developmen:
office=. nu Eootogy Ace:i LD, 're affice, the {2 Nova Sooha office and e Yarmouth and
Halifax offices of the De sartne - of Emwrarer .-+ ond Labeur,

Tha Minister iz seeking ' forr1alon on the @ - O of dust, noise, waler resourts Use AN othgr
patential impacts on the oY .- o Wildemass o Re algo has regquasted further Information
an polential envirerments o - caused by it .iles at the propoead port 1oading faclihes for
mirerals.

Trurs s Ao restrlelan an the time sllowed fo:; e company o submit the agditional infarmation.
FOR BROADCAST LSE

Crvirgnme -1 and Labow: Mirnater David Morea a- npunced today he reguires more information
on potent' s, environrnental im2acts on the Toboalz Wildemess Area, from ihe propdsad Whits
Raock Min: before & fin: decdon £an e madsz,

Onoe the additiornal information & submitted - @ campany, e public wilt have an asporturity
to review \ne infarmatior an:' submit commen ;e company, Black Bull Resources Inc., is
cpaking approval ke conam.ct and operate 2 .7 . waoknite, and mica mine &1 Flintstono Roge,
Yarrnouth County.

-30-

Contast;

Yalaria Balafontaine
Ervaronmet and Labaur
Q02-423-257H

bellefvaggov nich
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Janmeaty 21, 2002

MGT LIMITED

31 Slasler Court
Dacmaouth, Mova Scotia

B3G TX9

ATTENTION: Mr, Peter Otam, PGeo., Praject Manager

Amendmens to Biglogical Data Collection Repore {Appenidi I, In
Envirpnmental Repisiration Decrment White Roock Mine - Dotober 2001)

Please note the fallpwing ameadments:

Fabfe 3 - The covw (o0 Lesfonyeleris noctivagans, should read:

Balsitat column:

MPotential in Study Area:

hibernatinn in toees in southern and centeal Meoclh
America (furthest nosth g e southem Mew Yok state
in the sas(). This species 15 known for Mova Seotia from
a single report in Kejimkuiik Park.

singgle record fir Nova Seatia, low to no habirat
pofenital

Appemadty O Electrafishing 3pol Checka’Angling Summary Table, the row for EOOG

shonld read:

Captures cobunn; Barclay Brook

Yaurs traly,

« Anerican eel {appeoximate total leagil 35 can)
o 3 e [rops

DELLOM CORETILTING LIMITED

- wnso. ﬁbLmWL/

Karen L. Muerch, 3.5¢.
Frojece Manaper

"KLK jep

Cur File: 90-5392-0300
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