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LOWER NICOLA INDIAN BAND

# 73 SHULUS, HIGHWAY 8, Merritt, B.C. VIK 1N2
Phone (250) 378-5157 - Fax (250) 378-6188

June 11, 2002

ealth Canada RE CE IVED
c/oNicola Tribal Association v
Box 1 JUN 1 4 2002

Merritt,

CH2MHILL CANADA LTD.
V1K 1B8

Attention: Rita Manuel, Environmental Health Officer
Dear Ms. Manuel::

RE: Release of Information
Community Water & Wastewater Assessments

Please be advised that we give your office permission to forward copies of the March
-~ 2002 water quality test results to CH2M Hill. We also request that you forward copies to
Rick Fernades of Indian and Northern Affairs Canada who is coordinating this project.

Indian and Northern Affairs Canada have retained CH2M Hill, engineering consultants,

to complete a public health assessment of the four water systems operated by the Lower
Nicola Indian Band.

If you have any concerns about forwarding this information, please do not hesitate to
contact me at (250)378-5157. Thank you for tending to this matter.

Yours Truly,

MW.,

y Lafferty
Executive Director

cc: Chief Arthur Dick

o i)
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APPENDIX D

Analytical Chemistry Certificates
Canadian Drinking Water Guidelines
Analytical Methodology
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TABLE 1

ROCKY PINES WATERWELLS
CHEMICAL ANALYSIS OF DRINKING WATER SAMPLES

SAMPLE INFORMATION

Source: Well No. 2 - August 1988
Well No. 3 =~ March 1990

ACCEPTABLE

CANADIAN WELL
PHYSICAL TESTS STANDARDS No. 2
PH 6.5 - 8.5 7.67
Conductivity - - - 400
Colour (Pt-Co scale) 15 L2
Turbidity (NTU) 5 0.50
Hardness - - - 167
SOLIDS
Total Dissolved 500 262
DISSOLVED ANIONS (ma/L)
Alkalinity: BRicarbonate 500 220
Alkelinity: Carbonate 300 0.5
Alkalinity: Hydroxide 500 10.5
Sulfates 500 30
Nitrites and Nitrates 10 L.004
Fluorides 1.5 0.2
Sulfide - - =~ - - -
DISSOLVED METALS (ma /L)
Calcium Ca 200 44.¢6
iron Fe 0.30 0.14
Manganese Mn 0.05 0.26
Sodium Na 20 42.1
Magnesgium Mg U.ub 13.6
TOTAL, METALS
Iron Fe 0.30 0.20
Manganese Mn 0.05 0.27

Note: "L" denotes "less than'",
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Sumey | J4)514-3322  FAX (604) 514-3323

' Edmonton Pn (403) 4385522  FAX (403) 438-0398
NORWEST YEGOn mLa  FAX oo 20mt
LABS Winnlpeg Ph (204) 982-8830  FAX (204) 275.6019

Client Code: KALGRO

s Name KALA GROUNDWATER CONS. LTD. Workorder: 32973
Address: #207, 220 - 4TH AVE., WO (Other): .
PO Num: .
KAMLOOPS, B.C. Project: 97200 2 @EWED
V2C 3N8 Date Sampled: 06/02/88 [m
Attn: Sandy/Paul Date Received: 10-Feb-98
Phone (250) 372-9194 Date Reported: 23-Feb-98
Fax: (250) 372-9398
Metal Analysis
3297341
Detection Lower Nicola

Limit Units Well #3
Dissolved Semi-Trace Metals Scan In Water
Aluminum 0.01 mg/L <0.01
Antimony 0.02 mg/L <0.02
Arsenic 0.02 mg/L <0.02
Barium 0.0005 mg/L 0.0434
Beryitium 0.0002 mg/L <(.0002
Bismuth 0.02 mg/L <0.02
Cadmium 0.0005 mg/L. <0.0005
Calcium 0.01 mg/L 61.5
Chromium 0.001 mg/l. <0 001
Caobalt 0.001 mg/L <0.00t
copper 0.002 mg/L 0.004
fron 0.003 mg/L <0.003
Lead . 0.005 mg/L <0.005 -
Lithium 0.002 mg/L <0.002
Magnesium 0.01 ma/l 16.1
Manganese 0.0C05 mg/L 0 0056
Mercury 0.0001 mg/L <0.0001
Molybdenum 0.005 mg/L <0.005
Nickel 0.002 mg/L <0.002
Phospharus 0.05 mg/L 0.08
Potassium 0.2 mg/L 2.8
Selenum 0.02 ‘mgiL <0.02
Siltcon 0.05 . mg/L 9.07
Silver 0.001 mg/L <0 001
Sodium 0.05 mg/L 11.3
Strontium 0.005 mg/L 0.236
Sulphur 0.1 mg/L 5
Thorium 0.005 mg/L <0.005
Tin 0:005 mg/L <0.005
Titanium 0.001 mg/L <0.001
Uranium 0.05 mg/L <0.08
Vanadium 0.002 mg/L 0.006
Zinc 0.001 mg/L 0008
Zircomum 0.001 mg/L <0.001

PAGE 10of 5
Accredited By. CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not avalable For specific tests registered with the Association
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- i) . . Surrey L &g 51 433%22 ;AA; t%; 5143323
3L - ®
=) NORWEST SIS b s e
— LABS Winnipeg Ph (204) 982-8630  FAX (204) 275-6019
Cllent Code: KALGRO
Name: KALA GROUNDWATER CONS. LTO. Workorder, 32973
Address: #207, 220 - 4TH AVE., WO (Other):
PO Num:
KAMLOOPS, B.C. Project: 97209
V2C 3N8 Date Sampled: 0670298
Attn: Sandy/Paut Date Received: 10-Fab-08
Phone: (250) 372-9194 Date Reported: 23-Feb-98
Fax: (250) 372-9398
Metal Analysis
329731
Detection Lower Nicola
Limit Units Well #3
Total Semi-Trace Metals Scan in Water
Aluminum 0.01 mg/L <0.01
Antimony 0.02 mg/L <0.02
Arsenic 0.02 mg/L <0.02
Banum 0.0005 mg/t 0.0437
Beryilium 0.0002 mg/t. <0.0002
Bismuth 0.02 mgil <0.02
Cadmium 0.0005 mg/L <0.0005
Calcium 0.01 mg/L 62.2
Chromium 0.001 mg/l <0.001
Cobalt 0.001 mg/L <0.001
Copper 0 002 mg/L 0.007
‘Iron 0.003 mg/L 0008
Lead 0.005 mgiL <0.005
Lithium 0002 mg/L <0.002
Magnesium ' 001 mg/L 16.3
Manganese C.0005 mg/L 0.0052
Mercury 0.0001 mg/L <0.0001
Molybdenum 0.005 mg/L <0.005
Nickel 0.002 mag/l. <0.002
Phosphorus 005 mg/L 0.16
Potassium 0.2 mg/L 2.8
Selenium 0.02° mg/L <0.02
Silicon 0.05 mg/L 9.19
Silver 0.001 mg/L <0.001
Sodium 0.05 mgiL 11.4
Strontium 0.005 mg/L. 0.237
Sulphur 0.1 mg/l §.1
Thorium 0.005 mg/L <0.005
Tin 0.005 mg/L <0.005
Titanium 0001 mg/L <0.001
Uranium 005 mg/L <0 06
Vanadium 0.002 maft. 0.006
Zinc 0.001 mg. 0.008 .
Zirconium 0 001 ma/L <0.001 N
Approved By: '?3'\ i
andy Neumann, B.Sc.
Lab Manager
PAGE 20f 5
Accredited 8y: GANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not available For specific tests reglatered with the Association
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3} NORWEST
LABS

Cliant Code: KALGRO

Surray F M) 5143322
Edmonton Pr. +03) 438-5522
Calgary Ph (403) 291-2022
Lethbridge Ph (403) 329-9266
Winnipeg Ph (204) 882-8630

FAX (604) 514-3323
FAX (403) 438-0396
FAX (403) 291-2021
FAX (403) 327.8527
FAX (204) 275-6019

Name. KALA GROUNDWATER CONS. LTD.
Address: #207, 220 - 4TH AVE.,

KAMLOOPS, B.C.
V2C 3NB
Attn: Sandy/Paul
Phone: (250) 372-9194
Fax. (250) 372-9398

Workorder 32973
WO (Other):
PO Num:
Project:

Date Sampled:
Date Received:
Date Reported:

97208
06/02/98
10-Feb-08
23-Feb-98

Microbiological Analysis

329731
Detection Lower Nicola
Limit Units Well #3
Background Count
Background Count 1 cfu/100 mL <3

Bacterial Identification
Bacterial Identification

Standard Plate Count

tandard Plate Count 1 cfu/mL 670
Total and Fecal Coliforms (MF)
Total Coliforms 1 cfu/100 mL <1
‘Fecal Coiiforms 1 cfu/100 mL <1

Approved By: M

Pseudomonas Fluorescens

na = not available

R ataen t L0 UV

Rl Lt TN

eumann B.8c.
Lab Manager

PAGE 30of 5

Accredited By: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
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. Surrey :' 74)514-3322  FAX (604) 514-3323

Edmonton F. J3)438-5522  FAX (403) 438-0356
NORW EST Calgary Ph (403) 201-2022  FAX (403) 261-2021
Lethbridge Ph (403) 3208266  FAX (403) 327-8527
A B s Winnipeg Ph (204) 982-8630  FAX (204) 275-6019
Client Code: KALGRO
Name: KALA GROUNDWATER CONS. LTD. Workorder: 32973
Address. #207, 220 - 4TH AVE , WO (Other):
PO Num:
KAMLOOPS, B.C. Project: 97209
V2C 3N8 Date Sampled 06/02/98
Aftn: Sandy/Paul Date Received: 10-Feb-98
Phone; (250) 372-9194 Date Reported: 23-Feb-08
Fax: (250) 372-9398

Water Analysis

32973-1
Detection Lower Nicola
Limit Units Well #3
Alkalinity,total
Total Alkalinity 5 g CaCo3/ 327
Chloride in Water
Chionde 01 mg/L 13
Colour
Colour 5 TCU 40
Electrical Conductivity
Electrical Conguctivity 001 uS/cm 460
Fluoride in Water
Fluonde 0.04 mgf. c.12
Gross Alpha
Gross Alpha Bq/lL na
Gross Beta
Gross Beta Bag/L na
Hardness
Hardness (CaCO3 equiv) L mg/l 223
Nitrate + Nitrite Nitrogen
Nitrate-N {+ Nitrite-N) 0.005 mg/L 0.44
PAGE dof §
Accredited By: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not avaiable For specific tests registered with the Association
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Surrey PF “14) 514-3322

NORWEST o £ 3 S8552

Lethbridge Ph (403) 329-9268

L ABS Winnipeg Ph {204) 982-8630

. Cllent Code: KALGRO

FAX (604) 514-3323
FAX (403) 438-0396
FAX (403) 201-2021
FAX (403) 327-8527
FAX (204) 275-5019

Name: KALA GROUNDWATER CONS. LTD. Workorder: 32973
Address: #207, 220 - 4TH AVE., WO (Other):
PO Num:
KAMLOOPS, B.C Project: 87208
V2C 3N6 Date Sampled: 06/02/98
Attn. Sandy/Paul Date Received: 10-Feb-98
Phone' (250) 372-9194 Date Reported: 23-Feb-98
Fax: (250) 372-9368
Water Analysis
329731
Detection Lower Nicola
Limit Units Well #3
Nitrate - Nitrogen in Water
Nitrate-N 0.05 ma/l 0.31
Nitrite Nitrogen
Nitrite-N 0.003 mo/l 0.13
pH in Water
pH 0.01 pH 8.21
Sulphate in Water
Sulphate 1 mg/L 45
)
Total Dissalved Solids
Total Dissolved Solids 5 ma/L 274
Turbidity
Turbidity 1 NTU <1
Gross alpha
Gross alpha 0.24 Bq/L <0.24
Gross beta

Gross beta 0.14 Bq/L... <0.14
Approved By: m/\r\ \Q\

———Rzndy Neumann. B Sc.
LatwManager

PAGE Sof 5
Accredited 8y: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not available For specific tests registered with the Association
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Surrey Ph (604) 514-3322  FAX (604) 514.3323
“h (403) 4385522  FAX (403) 438-0398

) Edmont
Y NORWEST Leietoe P (0 S s ey 221

A BS Winnipeg Ph (204) D82-8630  FAX (204) 275-6019
Client Codé: KALGRO
H Name: KALA GROUNDWATER CONS LTD. Woarkorder: 32999
Address: #207, 220 - 4TH AVE,, WO (Other):
PO Num;
KAMLOQPS, B.C Project. 97209
V2C 3IN8 Date Sampled: 10/02/98
Aftn: PAUL BLACKETT Date Received: 11-Feb-98
Phone: {250) 372-9194 Date Reported: 23-Feb-98
Fax: (250) 372-9398
Metal Analysis
32999-1
Detectlon Lower Nickala

Limlt Units Well #1
Dissolved Semi-Trace Metals Scan in Water
Aluminum 0.01 mg/L <0.01
Antimany 0.02 mg/L <0.02
Arsenic 0.02 mg/L <0.02
Barium 0.0005 mg/L 0.0423
Beryllium 0 0002 mg/lL <0.0002
Bismuth 0.02 mg/L <0.02
Cadmium 0 ocos mg/L <0.0005
Caleium 0.01 mg/lL 51.1
Chromium 0.001 mg/L <0.001
Cobalt 0.001 mg/L <0.001
Lopper 0.002 mg/L 0.013
Iron 0.003 mgl/l. <0.003
Lead 0.005 mg/L <0.005
Lithium 0.002 mg/L. 0.002
Magnesium 0.01 mg/l. 206
Manganese 0.0005 mg/L. 0.278
Mercury 0.0001 mg/l <0.0001
Molybdenum 0.005 mg/L 0.007
Nickel 0.002 mg/L <0 002
Phosphorus 0.05 mg/L. 0.1
Potassium 62 mg/L 3
Selenium 0.02 mg/L <0 02
Silicon 0.05 mg/L 949
Silver 0.001 mg/t <0.001
Sodium 005 mg/L 16.7
Strontium 0.005 mg/l. 0.366
Sulphur 0.1 mg/L 5.6
Thorium 0.005 mg/L <0.005
Tin 0.005 mg/L <0.005
Titanium 0.001 mg/L. <0.001
Uranium 0.05 mag/l <0 06
Vanadium 0.002 mg/L 0.004
Zinc 0.001 mgA. 0.014
Zirconium 0.001 mg/L <0.001

PAGE tof 5
Accredited By: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = nat available For specific tests registered with the Association
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Surre Ph (804) 514-3322 ;AX (604) 514-3323

' | Edmon  °h(403) 385522  FAX (403) 4360396
) NURWEST i DSBS NSRS
L ABS Winnipeg Ph (204) 9828530  FAX (204) 775-6019

Cifent Code; KALGRO

Name. KALA GROUNDWATER CONS. LTD. Workorder: 32999
Address: #207, 220 - 4TH AVE., WO (Other):
PO Num:
KAMLOOPS, B8.C. Project: 97209
V2C 3N6 Date Sampled: 10/02/98
Attn: PAUL BLACKETT Date Received: 11-Feb-98
Phone; (250) 372-9194 Date Reported: 23-Feb-08
Fax: (250) 372-9398

Metal Analysis cont'd

32089-1
Detection Lower Nickala

Limit Units Waell #1
Total Semi-Trace Metals Scan In Water
Aluminum 0.01 mg/L <0.01
Antimony 0.02 mg/L <0.02
Arsenic 0.02 mg/t. <0.02
Barium 0.0005 mg/L 00434
Beryllium 0.0002 me/l. <0.0002
8ismuth 0.02 mg/L <0.02
Cadmium 0.0005 mg/L <0.0005
Calcium 0.01 mg/L 52.7
Chromium 0.001 mgfi <0.001
Cobalt 0.001 mg/l. <0.001
ropper 0.002 mg/L. 0.015
Iron 0.003 mg/L 0.06
Lead 0.005 mg/L <0.005
Lithium 0.002 mg/l 0.003
Magnesium 0.01 mg/L 21.4
Manganese 0.0005 mg/t 0.285
Mercury 0.0001 mgiL <0.0001
Moiytdenum 0.005 my/L 0.008
Nickel 0 005 mg/l. <0.005
Phospharus 0.05 mg/l. 0.1
Potassium 0.2 mg/L a3
Selenium 001 mg/l. <0 01
Silicon 0.05 mg/l. 9.74
Sliver 0 0C1 mg/L <0.001
Sodium 0.05 mg/L 17.1
Strontium 0005 mg/l 0.374
Suiphur 0.1 mg/L 5.9
Thorium 0.005 mg/L <0.008
Tin 0.005 mg/L <0.005
Titanium 0.001 mg/L <0.001
Uranium 0.06 mg/L <0.06
Vanadium 0 002 mg/L 0 004
Zinc 0.001 mg/l 0.018
2Zircontum 0.001 mg/L <0.001%

Approved By /Qd———-“"’-‘
Randy Neumann, B.Sc.
Lab Manager
PAGE 20f 5
Accredited By: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not available For specific tests registered with the Association
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Surrev Ph (604) 514-3322  FAX (604) 514-3323

' Edmor  ©h(403)438-5522  FAX (403) 438-0396
NURWEST Lo 29 A 09 1t
L ABS Winnipeg Ph (204) 82-8530  FAX (204) 275-601%

Client Code: KALGRO

! Name: KALA GROUNDWATER CONS. LTD. Workorder 32999
Address: #207, 220 - 4TH AVE., WO (Cther)
) PO Num:
KAMLOOPS, B.C. Project: 97209
V2C 3NB Date Sampled: 10/02/98
Attn: PAUL BLACKETT Date Received. 11-Feb-98
Phone: (250) 372-9184 Date Reported: 23-Feb-38
Fax, {250) 372-9398

Microbiological Analysis

32999-1
Detection Lower Nickala

Limit Units Well #1
Background Count
Background Count 1 cfu/100 ml. <1
Bacterial Identification
Bacterial identification -
Standard Plate Count
Standard Plate Count i cfu/mlL <1
Total and Fecal Coliforms (MF)
Total Coliforms 1 cfu/100 mL <1
Fecal Coliforms 1 cfu/10 mL <1

Approved By: /&41»’(//

Randy Neumann, B.Sc.

Lab Manager
PAGE 3of 5
Accredited By: CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = nol avatdable For specific tests registered with the Association
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Surtev Ph (604) 514-3322  FAX (604) 514-3323
Edmort *h (403) 438-5522 FAX (403) 438-0396
™ ORWEST Celga.,, °h(403) 2012022  FAX (403) 291.202]
. Lethtridge Ph (403) 329-9266 FAX (403) 327-8527
m L ABS Winnipeg Ph (204) 8828630  FAX (204) 275.6019
) Client Code; KALGRO
4 Name: KALA GROUNOWATER CONS. LTO. Workorder: 32999
Address: #207, 220 - ATH AVE., WO (Other):
PO Num:
KAMLOOPS, 8.C. Project: 97208
V2C 3N8 Date Sampled: 10/02/98
Attn: PAUL BLACKETT Date Received: 11-Feb.98
Phone: (250) 372-9194 Date Reported: 23-Feb-08
Fax; {250) 372.9398
Water Analysis
329991
Detection Lower Nickala
Limit Units Well #1
Alkalinity,total
Total Alkalinity 5 g CaCoO3/ 811
Chiaride in Water
Chlaride 0.1 mg/L 1.8
Colour
Colour 5 TCU <§
Electrical Conductivity
Electrical Conductivity 0.01 pS/em ' 480
Fluoride in Water
Fluoride 0.04 mg/L Q.14
Hardness
Hardness (CaCO3 equiv) 5 mg/L 220
Nitrate + Nitrite Nitrogen
Nitrate-N (+ Nitrite-N) 0.005 mg/L 0.14
PAGE 40of 5
Accredited By: CANADIAN ASSOCIA TION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not avalable For specific testa registered with the Association
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Surrev Ph (604) 514-3322  FAX (604) 514-3323
Edmon  °h(403) 438.5522  FAX (403) 438-0396

Calgn., °h(403)201-2022  FAX (403) 291-2021
Lethbridge Ph (403) 329-9268  FAX (403) 327-8527
Winnipeg Ph (204) 982-8630  FAX (204) 275-6019

f Name: KALA GROUNDWATER CONS, LTD. Workorder: 32999
Address: #207, 220 - 4TH AVE., WO (Other):
PO Num:
KAMLOOPS, 8.C. Project: 97209
V2C 3N8 Date Sampled: 10/02/98
Attn: PAUL BLACKETT Date Received: 11-Feb-98
Phone: (250) 372-9194 Date Reported. 23-Feb-98
Fax: (25Q) 372-9398
Water Analysis
32908-1
Detection Lower Nickala
Limit Units Waell #1
Nitrate - Nitragen in Water
Nitrate-N 0.05 mg/L 0.14
Nitrite Nitrogen
Nitrite-N 0 003 mg/L <0 003
pH in Water
pH 0.01 pH 8.27
Sulphate in Water
Suiphate 1 mgfl 53
3
" Total Dissolved Solids
Total Dissoived Solids 5 mg/l 310
Turbidity
Turbidity 1 NTU <1
Approved By: M‘
Randy Neumann, B.Sc.
Lab Manager
PAGE Sof 5
Accredited By CANADIAN ASSOCIATION OF ENVIRONMENTAL LABORATORIES (CAEAL)
na = not available For specific tests registered with the Assaclation
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LABS
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1 iCDWQG1996% 5
,ﬂl')' klng Wnter}f;

2 ,CDWQC:1996
A "Bnthlng Water

R AEMAC/AORY TRIMAC’
H (units) 6.5-85 AO 6.5-8.5
Colour (CTU) <}]5 AQ 100
Specific Conductance (uS/cm) - <1000
Total Dissolved Solids (me/L) <500 AQ -
Turbidity INTU) <5 MAC/AO 50
Tota] Hardness (mg/L) - <800
Total Alkatinity (mg/L) - -
Bicarbonate (mg/L)} - -
Carbonate (mg/L) - -
Dissolved Chloride (mg/L) <250 AOQ <250
Dissolved Fiuoride (mg/L) 1.5 MAC -
Nitrate Nitrogen (mg/L)’ 45 MAC 50
Nitrite Nitrogen (mg/L) 32 MAC -
Sulfate (mp/L) <500 AO <500
Total Coliform (CFU/0Q.1L) <l  MAC <20
Fecal Coliform (CFU/0.1L) <l _MAC <{0
Standard Plate Count 200 backgmund MAC -
TOTAL"ME'I_‘AI_.S (mg/L) L 3 % 1 3 ,.g‘ : o .{w XD Y L}._,«j;!‘m el ,; -
Aluminum 0.2 MAC -
Antimeny - -
Arsenic 0.025 MAC 0.05
Barium 1 MAC -
Beryllium - -
Bismuth - -
Calcium - -
Cadmium 0.005  MAC -
Cobalt - -
Chromium 005 MAC -
Copper <10 _AOQ -
iron <03 AO -
Lead 0.01 MAC -
Lithium - -
Magnesium - -
Manganese <0.05  AO -
Molybdenum - N
Nickel - -
Phosphorus - N
Potassium - -
Selenium 0.01  MAC -
Silicon - -
Silver - .
Sadium 200  AD -
Strontium - -
Sulphur - .
Tin - .
Titanium - -
Uranium 0.1 MAC -
Vanadium - N
Zinc <50 AQO ~
e CDWQG = Canadian Drinking Water Quality Guidelines
¢  Bathing water standards ere summarized from McGregor — Environment Canada, 1989
¢ <=Lessthan
+  =Dissolved metal guideline
e  MAC = Maximum Allowable Health Criteria
o AO = Aesthetic Objective Criteria
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Envlrontnentud Heulth Dh ectos are Suneenwy of Guldelines for Canoulan Miinking Water Quatity (03-9%)
Heal:h Canada s Federwd-Pranlachd Sudcenimiltiee on Detnking 1Water

“

.

Sunmanury of Guidelines tor Raudialogical Parnmecters

In senting dose guidelnes for radiopuclides in drinking water, it is recognized that water consumption
conuibutes only a portion of the total radiation dose and that sorme radionuclides present are natral in origin and
therefore cannot be excluded, Consequently, maximum acceptable concentrations (MACs) for 1adionuclides in di inking
water huve been derived based on w committed elective dose of L Sy flom one year's constunption of drinking water.
This dose represents less thau 5% of the aver age il dose attribaiable 19 nanwal background adiation,

To facilitate the monitoring of tdionuclides in drinking water, the reference level of dose is expressed
83 an activity concentration, whicl can be derived for euch tadiomnclide lrom published radiological dnta. The National
Radivlogical Protection Board has caleulated doxe conversion fictors (DCFs) tor radionticlides based on meatabolic and
dosinetric models for adults and children Fach DCF provides an estimate of the 50-ytar comenitted effective dose
resulting fiom a single intake of 1 Bq of a given wadionuclide.

The MACs of radionuelides in public water supplies are derived trom sdult DCFs, assumning a daily
water intake of 2 L, or 730 L#year, and a masimun commited elfective dose of 0.1 mSy, or 10% of the Intemational
Commission on Radiolagical Protection limit on public exposure .
MACByLY= ] 710" Svivear)

730 (Liyeary - DCF (3v:By)

Wlhen two or more 1adionuclides are Found in o king water, the following relationship should be satisfied:

[+ €1 .- ¢ s]
MAC,

where ¢, and MAC, ate the observed and masimm acceptable concentations. respectively, for each contributing
radionuclide.
Water samples may be initially sc:eened for tadieactivity using techniques for gross alpha and gross heta
activity detenninations. Complionee with the guidelines may be infened i€ the measwetnents for gross alpha and gross
beta activity are less than 0.1 By/L and 1 By/L, respectively. as these are lower than the strictest AMACSs. Sampling and ¢
analyses should be earried out often enoigh to accurately cliacterize the annual exposure. 1 the sowee of the activity
i3 known, or expected, 1o be changing 1apidiy with time, ihen the sanpling Gequency should rellect this factor. If there
is na reason to suppose that the sowes vacies with titne, then the sampling may be dane ananually. I measured
concentralions are consistent and well below the teference levels, this would be an sigument for 1educing the sajupling
frequency. On the other hand, the saupling fiequency should e maittained, o even mcreased, il concentrations are

approaching the reference levels. Iy such a case, the specific radionuclides should be identified and individual aclivity
concentrations measured.

~
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Sample D : Well #3
Location ! Merritt, BC
Site : Lower Nicola
Sampling Date : February
Geology :
Watertype + Ca-Mg-S04
sum of Anions (meq/l) 1.31
Sun oI Cactions (meg/l) 5.02
Balance: 58.5%
Total dissolved solids 6.3 meqg/l 151.5 mg/l
Hardness meqg/1 of °g mg/1l CacCo3
Total hardness T 4.44 22.22 12.45 222.2
Permanent hardness T 4.44 22.22 12.45 222.2
Temporary hardness : 0.0 0.00 0.00 0.0
Alkalinity 0.0 .00 0.00 0.0
(L °f = 10 mg/1l CaC03/1 1 °g = 10 mg/1 Ca0)
Major ion composition
mg/1 mmol/1 meqg/1 meq¥
Na 11.4 0.4985 0.496 7.831
K 2.8 0.072 0.072 1.137
Ca 62.2 1.552 3.104 49.008
Mg 16.3 0.671 1.341 21.172
cl 13.0 0.367 0.367 5.794
S04 45.0 0.468 0.937 14.794
HCO3 0.0 0.0 0.0 0.0
Ratios Comparison to Seawater
mg/1 mmol/1 mg/1l mmol/1
Ca/Mg 3.816 2.315 0.319 0.194
Ca/S04 1.382 3.313 0.152 0.364
¥a/Cl Q.877 1.352 0.556 0.858
Cissolved Minerals mg/1l mmol/1
Halite (NaCl) 0.60S 0.0103
Carbonate (CaCo3) 41.333 0.4133
Dolomite (CaMg(CO3)2) 123.44 0.671
Anhydrite (Cas04) 63.807 0.468
§i02 as Quartz 7.061 0.118
or Feldspar (NaA151308) 30.835 0.118
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sSampleID
Location

Site

Sampling Date
Geology
Ka:ertype

e w6 sa se

Well #1
Merritt, BC
Lowe Nicola
February

Ca-Mg-Na-S04

:Lm of Anions (meq/1) : 1.16
Sum of Cacions (meq/l) : 5.24
Balance: 63.7%
Total dissolved solids 6.4 meq/l 150.4 mg/1
Hardness : meq/l °of °g
Total hardness : 4.39 21.95 12,29
Permanent hardness : 4.39 21.95 12.29
Temporary hardness : 0.0 0.00 0.00
Alkalinity 0.0 0.00 0.00
(1 °f = 10 mg/1l CaCO3/1 1 °g = 10 mg/l CaO)
Major ion composition

mg/1 mmol/1 meq/1 meqg$
Na 17.1 0.744 0.744 11.615
K 3.3 0.084 0.084 1.311
Ca 52.7 1.315 2.63 41.059
Mg 21.4 0.88 1.761 27.492
Cl 1.8 0.051 0.051 0.796
S04 53.0 0.552 1.104 17.235
HCO3 0.0 0.0 0.0 0.0
Ratlos Comparison to Seawater

mg/1 mmol/1 mg/1 mmol/1
Ca/Mg 2.463 1.494 0.31¢8 0.194
Ca/S04 0.99%4 2.383 0.182 0.364
iNa/Cl 9.5 14.65 0.556 0.858
Dissoived Minerals mg/1 mmol/1
Halite (NaCl) : 0.084 0.0014
Dolomite (CaMg(C03)2): 162.063 0.88
Anhydrite (Cas04) ?75.15 0.552
Si02 as Quartz .484 0.125
or Feldspar (NaAlSi308) 32.68 0.125

mg/l CaCo3
219.5
219.5

0.0

0.0
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Sample Lower Nicola (Well#1l)

TempC = 8.0 pH = 8.3
TDS = 310.0 COND = 480.0
HARD = 220.0 DENS = 1.0
Yy or = 0.0 y~cor = 0.0
i ‘ts = mg/L rock = 0.0
mg/L mmole/L meq/L % meq/L
Na+ 16.7 0.7264 0.7264 14.4
K + 3.0 0.0767 0.0767 1.5
Ca++ 51.1 1.2750 2.5499 50.4
Mg++ 20.6 0.8473 1.6946 33.5
Cl- 1.8 0.0508 0.0508 4.4
S04 -- 53.0 0.5517 1.1035 94.8
HCO3- 0.0 0.0000 0.0000 0.0
co3-- 0.0 0.0000 0.0000 0.0
Sio2 9.5 0.1579 0.0000 0.0
Li+ 0.0 0.0003 ¢.0003 0.0
Sxr++ 0.4 0.0042 0.0084 0.2
Ba++ 0.0 0.0003 0.0006 0.0
Fe++ 0.0 0.0001 0.0001 0.0
NO3 - 0.1 0.0023 0.0023 0.2
F- 0.1 0.0074 0.0074 0.6
Br- 0.0 0.00Q00 0.0000 0.0
B 0.0 0.0000 0.0000 0.0
LANGELIER INDEX = 0.00 SAR = 0.5
Conductivity = 480 umho Est. Cond. = 506 umho
Analytical checks and comparisons
>wi cations = 5.0570 Sum anions = 1.1639
BALANCE = £62.58 %
TDS entered = 310 mg/L
TDS calc = 156 mg/L TDS(180) calc =- 156 mg/L

Entered TDS - TDS(calc) diff= 49.6 $ Entered TDS - TDS(180) diff= 49.6 %

Conductivity = 480 umho

TDS (entered) /Cond ratio = 0.65 Usual range = 0.55 to 0.75

TDS (calc} /Cond = 0.33 Usual range = 0.55 to 0.75

Conductivity/Sum-cations = 95 Usual range = 90 - 110
Entered and calculated density

Meag. Density = 1.0000 Calc. Density = 1.0002

Entered and calculated hardness

Meas. hardness= 220.0 mg/L CacCo3 Calc. hardness= 212.4 mg/L CacCo3
Element ratios

Na/ (Na+Cl) = 93.5 % Usually > 50%

Ca/(Ca + S0O4) = 69.8 % Usually > 50%

K/ {(Na + K) = 9.6 % Usually < 20%

Mg/ (Mg+Ca) = 39.9 % Usually < 40%

: Carbonate/bicarbonate at pH = 8.27
Meas HCO3 = 0.0 mg/L . Meas CO3 = 0.0 mg/L
Calc HCO3 = 0.0 mg/L Calc CO3 = 0.0 mg/L
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Sample Lower Nicola (Well#1l)
SOURCE ROCK ESTIMATE

T 72 (mmol/L) = 0.16
1.-93/81i02 = HCO3 not analysed
Si02/ (Na+K-Cl) = 0.21 Cation exchange
(Na+K-Cl) / (Na+K-Cl+Ca)= 0.37 Plagjoclase weathering possible
Na/{(Na + Cl) = 0.93 Albite or ion exchange
Mg/ (Mg+Ca) = 0.40 Granitic weathering
Ca/(Ca + S504) = 0.70 Ca source other than gypsum
carbonates or silicates
(Ca + Mg) /S04 = 3.8 Dedolomitization unlikely
TDS calculated = 156 mg/L Silicate weathering possible
Cl/sum anions = 0.04 Silicate or carbonate weathering
HCO3/sum anions = 0.00 Sea water, brine, or evaporites
Langelier Index =
Mass Balance Calculation
Carbonate optiocn
Mineral Dissolves Precipitates
HALITE 0.051
CALCITE 0.214
DOLOMITE 0.847
GYPSUM 0.552
ION EXCH 0.338
C02 GAS -1.908
Silicate option
Mineral Dissolves Precipitates
HALITE 0.051
ALBITE (K) 0.676
ANORTHIT (K) -0.124
DICPSIDE 0.847
GYPSUM 0.552
CO2 GAS -3.817
Analysed silica = =) Silica from albite and diopside = 142 - 183

TEMPERATURE ESTIMATES IN DEGREES C

Good for temperatures 20 - 350 C

Mg-Li --> 21
Na-Li -5 65
Na-K-Ca (Mg corrected) -=> 28

Good for low temperatures 30 - 70 C
Chalcedony --> 5

Good for temperatures > 70 C
Quartz-no steam loss --> 38
Quartz-maximum steam loss --> 46

Do not use for oil-field waters
May not be useful below 150 C

"*-K (Fournier) --> 273

J-X (Truesdell) --> 280
Na-X-Ca (¢t < 100 C) -~> 28
Na-K-Ca (t > 100 C) -=-> 163
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Sample Lower Nicola (Well #3

)
TempC = 8.0 pH = 8.2
TDS u 274.0 COND = 460.0
HARD = 223.0 DENS = 1.0
¥ ~or = 0.0 y-cor = 0.0
1 ts = mg/L rock = 0.0
mg/L mmole/L meq/L % meq/L
Na+ 11.3 0.4915 0.4915 9.9
X + 2.8 0.0716 0.0716 1.4
Ca++ 61.5 1.5344 3.0685 61.8
Mg+ + 16.1 0.6622 1.3244 26.7
Cl- 13.0 0.3667 0.3667 27.8
S04 -~ 45.0 0.4685 0.9369 71.3
HCO3 - 0.0 0.0000 0.00C0 0.0
CO3-- 0.0 0.0000 0.0000 0.0
Sio2 9.1 0.1509 0.0000 0.0
Li+ 0.0 0.0003 0.0003 0.0
Sr++ 0.2 0.0027 0.0054 0.1
Ba+s- 0.0 0.0003 0.0006 0.0
Fe++ 0.0 0.0001 0.0001 0.0
NO3 - 0.3 0.0050 0.0050 0.4
F- 0.1 0.0063 0.0063 0.5
Br- .0 0.0000 0.0000 0.0
B 0.0 0.0000 0.0000 0.0
LANGELIER INDEX = 0.00 SAR = 0.3
Conductivity = 460 umho Est. Cond. = 496 umho
Analytical checks and comparisons
1
. .0 cations = 4.9628 Sum anions = 1.3149
BALANCE = 58.11 %
TDS entered = 274 mg/L
TDS calc = 159 mg/L TDS (180) calc = 159 mg/L
Entered TDS -~ TDS(calc) diff= 41.8 % Entered TDS - TDS{180) diff= 41.8 %
Conductivity = 460 umho
TDS {entexred} /Cond ratio = 0.60 Usual range = 0.55 to 0.75
TDS {calc) /Cond = 0.35 Usual range = 0.55 to 0.75
Conductivity/Sum-cations = 93 . Usual range = 90 - 110
Entered and calculated density
Meas. Density = 1.0000 Calc. Density = 1.0002
Entered and calculated hardness
Meas. hardness= 223.0 mg/L CaCoO3 Calc. hardness= 219.9 mg/L CaCoO3
Element ratios
Na/ {(Na+Cl) = 57.3 % UsuaZly > 50%
Ca/{Ca + SC4) = 76.6 % Usually > 50%
X/ (Na + X) = 12.7 % Usually < 20%
Mc/ {Mg+Ca) = 30.1 % Usually < 40%
; Carbonate/bicarbonate at pH = 8.21
Meas HCO3 = 0.0 mg/L Meas CO3 = 0.0 mg/L
Calc HCO3 = 0.0 mg/L Calc CO3 = 0.0 mg/L
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Sample Lower Nicola (Well #3)
SOURCE ROCK ESTIMATE

SRSV (mmol/L) = 0.15
3/8i02 = HCO3 not analysed
Si02/ (Na+K-Cl) = 0.77 Cation exchange
(Na+K-C1) / (Na+K-Cl+Ca) = 0.11 Plagicclasge weathering unlikely
Na/(Na + C1) = 0.57 Albite or ion exchange
Mg/ (Mg+Ca) = 0.30 Granitic weathering
Ca/(Ca + S04) = 0.77 Ca source other than gypsum
carbonates or silicateg
(Ca + Mg)/so4 = 4.7 Dedolomitization unlikely
TDS calculated = 159 mg/1, Silicate weathering possible
Cl/sum anions = 0.28 Sea water, brine or evaporites possible
HCO3/sum anions = 0.00 Sea water, brine, or evaporites
Langelier Index =
Mass Balance Calculation
Carbonate option
Mineral Dissolves Precipitatesgs
HALITE 0.367
CALCITE 0.466
DOLOMITE 0.662
GYPSUM 0.468
ION EXCH 0.062
C02 GAs -1.791
Silicate opticn
Mireral Dissolves Precipitates
HALITE 0.367
ALBITE (K) 0.125
ANORTHIT (K) 0.404
DIOPSIDE 0.662
GYPSUM 0.468
CO2 GAas -3.%81
Analysed silica = 9 Silica from albite and diopside = 87 - 95
TEMPERATURE ESTIMATES IN DEGREES C
Good for temperatures 20 - 350 C
Mg-I.i --> 23
Na-Li --> 78
Na-K-Ca (Mg corrected) ~-> 21
Good for low temperatures 30 - 70 ¢
Chalcedony --> 3
Good for temperatures » 70 C
Quartz-no steam loss ~-> 36
Quarcz-maximum steam loss ~-» 45

Do not use
May not be
-=>
-->
- -
-~>

Na-K (Fournier)

‘K (Truesdeil)
Na-K-Ca {t < 100 C)
Ne-X-Ca ({t > 200 Q)

for oil-field waters
useful below 150 ¢
310
332
21
171
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Appendix D
Wastewater Quality Test Results
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No wastewater information was seen

005215



