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RESULTS OF ANALYSIS - Water File No. G9174
N Nazka
b d Ofc C.8., wwean-w.l
: / el
) 10 70210 970210
Ehoysical Tegty
i Co{a&.u- ECU] sem) ;g_,
Canductivity - umbos
Total Dissolved Solids - 250
Hardness CaC03 250
pH 7.886
i Turhidity [13gn8); 0.2
DRissolved Anions
Allalintty-Total CaC0s 296
Chlxide B o | Q.8
Fluoride F Q21
Sulphate 504 4
Nutiiegts
Nitrate Nitrogen N 0.009
Nitrite Nitrogen N 0.002
Total Metnls
Alcminum T-Al . <Q.2
Arsenic T-As 00013 0.025%!
Bachom T-Ba 0. 0.11
Batan T-B <0, <0.}
Cadmium TLCA <. 2 <0.0002
Calcium T-Ca 77. 42.4
Cop o }‘ﬁ :g 3%‘1)1
el T-F¢ 0.1 <0.03
Lead T-Pb . <0.001
Magnesfrrrn T 849
Manganese T-Mn 0.896
S <0.00005
Potasaiuzm T-K
Selenium T-Se <D.0005
Sodium T-Na 18
Zinc TZn <0.005

R,,! m,‘m,’“ regarding the &5 appear at the beginning of this report.
are cxpressed n:%mswhn-c except for pH, Colous (CUJ.
Coaductivity (umhoa/cml, and Turbidity (NTU). )
< & Less than the detection ot fndicased,
"Tida reyult has been conArmcd.
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Page 1 of 11 Certificate of Analysis Tel 604 444 4808
Fax 604 444 4511
Reported To :
HEALTH CANADA Client Code FC
220 - 177 VICTORIA STREET
PRINCE GECRGE, BC Phone : (250) 561-5384
V2L 5R8 FAX : (250) 564-3272

Project Information :

Project ID : NAZKO - HEALTH CLINIC
Submitted By: C VON SCHILLING

Requisition Forms :

Form 08099062 logged on 11-Mar-02 completed on 23-Mar-02
Remarks :

All organic data is blank corrected except for PCDD/F, Hi-res MS and CLP volatile analyses

‘MDL' = Method Delection Limit. '<' = Less than MDL, ‘---" = Not analyzed

'CDWG’'= Canadian Drinking Water Guidelines

Solids results are based on dry weight except Biota Analyses & Special Waste Oil & Grease

Organic analyses are not corrected for extraction recovery standards except for Isotope

Dilution metbods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

All Groundwater samples except BTEX/VOC's or Purgeable Hydrocarbons arc decanted and/or filtered prior
to analysis unless otherwise mandated by regulatory agency

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

Methods used by Philip are based upon these found {n 'Standard Methods for the Examination of Water and
Wastewater’, 20th Edition, published by the American Public Health Association, or on US EPA protocols
found in the ’Test Methods For Evaluating Solid Waste, Physical/Chemical Method, SW846’, 3rd Edition.
Otber procedures are based on methodelogies accepted by the appropriate regulatory agency. Methodology
briels are available by written request.

All work recorded bherein has been done in accordance with normal professional standards using accepted
testing methodologies, quality essurance and quality control procedures except where otherwise agreed to by
the client and testing company in writing. Liability for any and sl] use of these test results shall be limited

to the actual cost of the pertinent analysis done. There is no other warranty expressed or implied.

Your samples will be retained at Philip for a period of 30 days from receipt of data or as per contract.

PHILIP Project Manager: James Teshima

"l f

002944



e,

e

B8/19/2002 13:48 250-564-3272 HEALTH CANADA EHS PAGE g7
e ]
L "
ANALYTICAL SERVICES
25-Mar-02 ANALYTICAL REPORTYT
Pagc2of 11 Form 08099062
Client HEALTH CANADA
Project : NAZKO - HEALTH CLINIC
Sampling site :
Submitted by : C VON SCHILLING
Philip 1D, 12013374
Client ID ; 'NAZKO
Sparcode Parameter Unit MDL CDWG
PHYSICAL
00041220 pH pH units 0.1 6.5-8.5 7.8
00021300 Color True Col.Unit s 15 120
00111160 Specific Conductance uS/cm 1 - 446
SCCACALC Computed Conductance uS/em e $40
CCPDCALC Conducunce % Diff. % -~ 19.1
00081071 Residue Nonfilerable (TSS) mg/L 4 e 7
007H1034 Residue Filicrable 1.0u (TDS) mg/l 10 500 292
CTDSCALC Computed TDS mg/L - 262
TDSRCALC TDS % Diff. % -— -10.6
00151140 Turbidity NTU 0.10 1.0 14.2
0I07CALC Hardness Toda! «T mg/L 500 258
GENERAL INORGANICS
01011211 Alkalinity Phen. 8.3 as CaCO3 mg/L 1 oen <1
01021210 Alkalinity Total as CaCO3 mg/L 1 - 270
CO3-CALC Carbonate as CO3 = mg/L - <0.$
HCO3CALC Bicarbonate as HCO3- mg/L —_ 329
OH--CALC Hydroxide as OH- mg/L - <05
210SAADG Cyanide(SAD) + Thiocyapate mg/L 0.0005 0.2 < 0.0005
0125LLHS Sulfide Toml mg/L 0.008 0.05 < 0.008
ANIONS
11041334 Chloride Dissolved mg/L 0.% < 250 0.9
11061341 Fluoride Dissolved mg/L 0.01 1.5 0.19
IonBCALC Ion Balance % - 4.8
AnnsCALC Toal Anions meq/L - 545
CunsCALC Toml Cations meg/L - 6.00
LangCALC Langelier Index .pH units - 0.4
pHSACALC Saturation pH pH unis -— 7.4
CARBON
01030912 Organic Carbon - Total mg/L 0.5 - 11.1
Matrix : Water
Sampled on: 02/03/08 11:30
CONTINUED on page 3
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© ANALYTICAL SERVICES
25-Mar-02 ANALYTICAL REPORT
Page 3 of 11 Form 08099062
Client : HEALTH CANADA
Project : NAZKO - HEALTH CLINIC
Sampling site :
Submitted by : C VON SCHILLING
Philip ID : 12013374
Client ID : NAZKO
Sparcode Pararueter Unit MDL CDWG
NITROGEN
11081351 Ammonia Nitrogen (N) mg/L 0.005 - 0.773
1110CALC Nitrate Nitrogen Dissolved () mg/L 10.0 0.02
11091350 Nitrate + Nitrite (N) mg/L 0.02 10.0 0.08
11111354 Nitrite Nirogen (N) mg/L 0.005 1.0 0.027
SULFATE
112114058 Sulfate mg/L 0.5 < 500 0.6
METALS TOTAL
Al-TO031 Aluminum mg/L 0.02 - < 0.02
Sb-TMS11 Antimony mg/L 0.001 ee < 0,001
As-TMS3] Arsefiic mg/L 0.00! 0.025 0.003
Ba-T0031 Barium mg/L 0.001 1.0 0.034
B--T0031 Boron mg/L 0.008 5.0 < 0.008
Cd-TMS31 Cadmium mg/L 0.0001 0.005 < 0.0001
Ca-T0031 Calclum mg/L 0.0% — 46.5
Cr-TO031 Chromlum mg/L 0.005 0.05 < 0.00s
Co-T0031 Cobalt mg/L 0.005 .- < 0.008
Cu-T0031 Copper mg/L 0.005 1.0 0.013
Fe-TO031 Iron mg/L 0.005 0.3 5.04
Pb-TMS31 Lead mg/L 0.000S 0.0l 0.0005
Mg-T0031 Magnesium mg/L 0.05 v 33.7
Mn-TD031 Manganese mg/L 0.00) 0.05 0.880
Hg-TO310 Mereury mg/L 0.00005 0.001 < 0.00005
Mo-T0031 Molybdenum mg/L 0.005 - < 0.005
Ni-T0031 Nickel mg/L 0.008 --- 0.011
K__To031 Potassium mg/L 1 -— 7
Se-TMS31 Selenium mg/L 0.001 0.01 < 0.001
Ag-TOO31 Silver mg/L 0.01 .- < 001
Na_T0031 Sodium mg/L 0.05 200 1.5
U--TLLMS Uranium mg/L 0.00001 0.1 < 0.00001
V--T0031 Vanadium mg/L 0.005 - < 0.005
20-T0031 Zinc mg/L 0.008 50 < 0.008
Matrix Warter
Sampled on: 02/03/08 11:30
CONTINUED on page 4
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~  ANALYTICAL SERVICES
25-Mar-02 ANALYTICAL REPORT
Page 4 of 11 Form 08099062
Client : HEALTH CANADA
Project : NAZKO - HEALTH CLINIC
Sampling site :
Submitted by : C VON SCHILLING
Philip ID : 12013374
Client ID : NAZKO
Sparcode Parameter Unht MDL CDWG
CHLORINATED PHENOLS
EX9946Z7 Water Prep for CPs date 02/03/12
MCP2CPWA 2-chlorophenol mg/L 0.001 - < 0.001
MCP3CPWA 3-¢hloropbenol mg/L 0.001 -— < 0.001
MCP4CPWA 4—chlorophenol mg/L 0.001 -~ < 0.001
CPEICPWA 2.3-Dichlorophenol mg/L 0.0001 - < 0.0001
CPHICPWA 2.4 4 3,4-DiClPhenol mg/L 0.0001 - < 0.0001
CPHI2CPWA 2.5-Dichloropheao} mg/L 0.0001 — < 0.0001
CPOSCPWA 2.6-Dichlorophenol mg/L 0.0001 ane < 0.000])
CPE3CPWA 3.5-Dichiorophenol mg/L 0.0001 e < 0.0001
CPOICPWA 2.3,4-Trichlorophenal mg/L 0.0001 -e- < 0.0001
CPO4CPWA 2,3,5-Trichlorophenol mg/L 0.0001 e < 0.0001
CPOSCPWA 2.3,6-Trichlorophenol mg/L 0.0001 - < 0.0001
CPCSCPWA 2.4.5-Trichloropheno!l mg/L 0.0001 — < 0.0001
CPOTCPWA 2.,4,6-Trichlorophenol mg/L 0.000] - < 0.000)
CP44CPWA 3.4,5-Trichlorophenol mg/L 0.0001 - < 0.0001
CPOZCPWA 2,3,4,5-Tesrachiorophenol my/L 0.0001 - < 0.000!
CPOICPWA 1346 +2356-TeClPhenol mg/L 0.0001 - < 0.0001
PO22CPWA Penrachlorophencl mg/L 0.0001 - < 0.0001
SURROGATE RECOVERY
DCO1SURR CL2 Pheaylaceticacid % - 89
BR3.CPWA Tribromopheaol % 40 -- 96
HERBICIDES
EX995351 Prep for Glyphosate dste 02/03/12
ADDIPO12 AMPA mg/L 0.05 - < 0.05
HYDROCARBONS
HOPT11 VH Cs-C10 mg/L 0.1 - < 0.1
EX995172 Volat. Wat. Pre-Scr. date 02/03/12
HO97CALC VPHwW mg/L <0t
Matrix Water
Sampled on: 02/03/08 11:30
CONTINUED on page §

-
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7 ANALYTICAL SERVICES
25-Mar-02 ANALYTICAL REPORT
Page 5 of 11 Form 08099062
Client : HEALTH CANADA
Project : NAZKO - HEALTH CLINIC
Sampling site :
Submitted by : C VON SCHILLING
Philip ID : 12013374
Client ID : NAZKO
Sparcode Parameter Uit MDL CDWG
POLYCYCLIC AROMATIC HYDROCARBONS
EX9946Z4 PAH Extraction-Water date 02/03/13
PAOSMWO2 Benzo(a)pyrene mg/L 0.00001 0.00001 < 0.00001
VOLATILE ORGANICS-MAH
B020MS1} Benzens ug/L 0.5 5.0 < 0.5
V919MS1! Chlorobenzene ug/L 0s 80.0 <035
V924MSI1 1.2-Dichlorobenzene ug/L 0.5 200.0 <05
V925MS11 1.3-Dichlorobenzene ug/L 0.3 - <03
V916MS11 1.4-Dichlorobenzene ug/L 0.4 s.0 < 0.4
- BO21MS11 Echylbenzene ug/L 0.3 - < 0.5
VRIMS1} Styrene ug/L 0.4 - < 0.4
TOOIMS11 Toluene ug/L 0.5 240 <05
X_8842_5 Xylencs ug/l 0.5 300.0 < 0.5
XD03MS11 m.p - Xylene ug/L 0.5 - <0.s
X002MS11 0 - Xylene ug/L 0.5 - <05
MTBEMSI1 Methyl t-butyl ether w/L L) - <5
VOLATILE ORGANICS-CHLORINATED ALIPHATIC
v9aIMS11 Bromomethane ug/L 3 - <3
C034MS11 Carbon werachloride ug/L 1 - <1
V904MS11 Chlorocthane ug/L 4 -—- <4
V914MS5) ) 2-chloroethylvinylether ug/L 2 ~-- <2
V901IMS]1 Chloromethane ug/L 1 - <1
VI09MS11 1.1-Dichlorocthanc ug/L 0.7 .- <07
V912MS11 1,2-Dichloroethane ug/L 0.5 - <05
VI06MS11 1,1-Dichloroethene ug/L 0.4 — < 0.4
V910MS11 ¢is-3,2-Dichloroethene ug/L 0.4 - <04
VS08MS11 trans-1,2-Dichiorocthene ug/L 0.7 -— <0.7
V90TMS11 Dichloromethane ug/L 0.9 — < 0.9
V913MSII1 1,2-Dichloropropane ug/L 0.5 — < 0.5
V915MS11 cis-1,3-Dichloropropene ug/L 0.4 — < 0.4
VoI6MSL] ans-1,3-Dichloropropene ug/L 0.3 -- < 0.3
V918MSi1 1,2-Dibromoethane ug/L ! - <]
V92IMS11 1,1.2,2-Tetrachioroethanc ug/L 0.5 ~ee <05
Matrix t Water
-~ Sampled oa: 02/03/08 15:30
CONTINUED on page 6
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25-Mar-02 ANALYTICAL REPORT
l Page 6 of 11 Form 08099062
Client : HEALTH CANADA
Project : NAZKO - HEALTH CLINIC
Sampling site :
Submitted by : C VON SCHILLING
Philip ID : 12013374
l Client ID ¢ NAZXO
Sparcode Parameter ) Unlt MDL CDWG
l TO30MS11 Tetrachiorocthene ug/L 0.5 30.0 < 0.5
VI11IMS1] 1.1,1-Trichlorocthane ug/L 0.7 e < 0.7
V917MS11 1.1,2-Trichlorocthane ug/L 0.5 e < 0.5
' TO29MS1 | Tnichloroethene ug/L 0.6 50.0 < 0.6
Y905MS1} Trichlorofluoromethane vg/L 4 - <48
V9O2MS11 Vinyl Chloride ug/L 1 2.0 <t
' VOLATILE ORGANICS-TRIHALOMETHANES
BOI2MS11 Bromodichloromethane ug/L 0.5 100.0 < 0.5
BOI3MSI1 Bromoform ug/L 0.4 100.0 < 0.4
CO32MSt1 Chloroform ug/L 0.6 100.0 < 0.6
' -  C033MS11 Dibromochloromethane ug/L 0.4 100.0 < 0.4
YOC SURROGATE RECOVERY
VSO1VSUR Bromofluorobenzene % 0 --- 91
VSO02VSUR d4-1,2-dichloroethane % 0 --- 102
VS03VSUR d8-Toluene % 0 - 92
l Matrix Water
Sarmpled on 02/03/08 11:30
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ANALYTICAL SERVICES

25-Mar-02 SPIKE SUMMARY
Page 7of 11 Form 08099062
Parameter Client ID Phulip ID Sample Sample & Spike Unit Percent
Cone. Spike Conc. Amount Recovery
pH Blank Spike. Bawch : 24400982 < 0.1 6.0 6 pH units 100
Specific Conductance Blank Spike. Batch : 24400984 <1 993 1010 uS/cm 98
Residue Nonfilierable (TSS) Blank Spike. Baich : 23401016 < 4 197 200 mg/L 98
Residue Filicrable 1 Ou (TDS) Blank Spike. Batch : 24400991 < 10 98 100 mg/L 90
Turbidity Blank Spike. Bawh : 24401004 < 0.10 1.99 P NTU 95
Alkaliniry Toual as CaCO3 Blank Spike. Bawch ; 24401047 <1 99 100 mg/L 99
Cyanide(SAD) + Thiocyanate Blank Spike. Batch : 24100545 < 0.0005 0.0207 02 mg/L 104
Sulfide Total Blank Spike. Batch : 24100560 < 0.005 0.098 1 mg/L 98
Chioride Dissolved Blank Spike. Bacch : 24100529 <DS5 98.2 100 mg/L 98
Fluoride Dissolved Blank Spike. Baich : 24100538 < 0.01 0.51 5 mg/L 102
Organic Carbon - Totwl Blank Spike. Bach : 24100528 <05 11.3 10 mg/L 113
Ammonia Nitrogen (N) Blank Spike. Baich : 241003852 < 0.008 0.175 2 mg/L 88
Nitrate 4 Nitrite (N) Blank Spike. Batch - 24100552 < 0.02 0.59 .6 mg/L 98
Nitrite Nitrogen (N) Blank Spike. Baich : 24100552 < 0.005 0.194 2 mg/L 97
Suifate Dissolved Blank Spike. Batch : 24100530 < 0.5 98.5 100 mg/L 98
Mercury Blank Spike. Batch ; 24200912 < 0.00005 0.00042 .000s meg/L 84
Arsenic Blank Spike. Bach : 24200884 < 0.001 0.020 02 mg/L 100
Cadmium Blank Spike. Barch : 24200884 < 0.0001 0.0202 .02 mg/L 101
Lead Blank Spike. Baich : 24200884 < 0.0005 0.0216 .02 mg/L 108
Selenium Blank Spike. Batch : 24200884 < 0.001 0.021 .02 mg/L 104
Pentachlorophenol Blank Spike. Bawch : 24500486 < 0.0001 0.0024 .002 mg/L 119
2346 +2356-TeCIPhenol Blank Spike. Batch : 24500486 < 0.0001 0.0047 .004 mg/L 117
4-chlorophenol Blank Spike. Barch : 24500486 < 0.601 0.019 .02 mg/L 93
2,3,4.5-Terrachlorophenol Blank Spike. Batch : 24500486 < 0.0001 0.0022 .002 mg/L 112
2,3,4-Trichlorophenol Blank Spike. Bawch : 24500486 < 0.0001 0.0023 .002 mg/L 113
2,3.5-Trichjorophenal Blank Spike. Bawch : 24500486 < 0.000! 0.0022 002 mg/L 119
2.3,6-Trichlorophenol Blank Spike. Batch : 24500486 < 0.0001! 0.0023 002 mg/L 114
2.4.5-Trichlorophenol Blank Spike. Batch : 24500486 < 0.0001 0.0023 002 mg/L {13
2.4.6-Trichlorophenol Biank Spike. Batch : 24500486 < 0.0001 0.0023 002 mg/L 117
3,4,5-Trichlorophenol Blank Spike. Batch : 24500486 < 0.0001 0.0026 .002 mg/L 133
2.44+3,4-DiClPhenol Blank Spike. Bach : 24500486 < 0.0001 0.0054 .004 mg/L 135
2.3-Dichlorophenol Blank Spike. Baich : 24500486 < 0.0001 0.0027 .002 mg/L 136
2.5-Dichlorophenol Blank Spike. Batch : 24500486 < 0.0001 0.0028 .002 mg/L 126
3.5-Dichlorophenol Blank Spike. Bach : 24500486 < 0.0001 0.0026 .002 mg/L 128
2,6-Dichlorophenol . Blank Spike. Batch : 24500486 < 0.0001 0.0024 002 mg/L 119
2-chlorophenol Blank Spike. Baich : 24300486 < 0.001 0.022 .02 mg/L 108
3-chiorophenol Blank Spike. Bacch : 24500486 < 0.001 0.019 .02 mg/L 96
AMPA Blank Spike. Barch : 25300122 < 0.05 0.94 1 mg/L 94
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l " ANALYTICAL SERVICES
25-Mar-02 SPIKE SUMMARY
l Page 8 of 11 Form 08099062
Parameter Client ID Philip ID Sample Sample & Spike Unit Percent
' Conc. Spike Core. Amount Recovery
Benzo(a)pyrene Blank Spike. Bawch : 24500454 < 0.00001 0.0023 0025 mg/L 93
. cls-1,2-Dichloroethene Blank Spike. Batch : 25201361 <04 9.5 10 ug/L 95
Chloroform Blank Spike. Bawh : 25201361 < 0.6 10 10 ug/L 100
1,1.1-Trichloroethanc Blank Spike. Batch : 25201361 < 0.7 9.7 10 ug/L 97
1.2-Dichloroethans Biank Spike. Bawch : 25201361 < 0.5 10 10 ug/L 100
' Carbon tetrachloride Blank Spike. Bstch : 25201361 < 1 9 10 ug/L 98
Benzene Blank Spike. Batch : 25201361 <05 10 10 ug/L 102
1,2-Dichloropropane Blank Spike, Bawch : 15201361 <05 10 10 ug/L 10}
Trichloroethene Blank Spike. Bawch : 25201361 <06 10 10 ug/L 100
l Bromodichloromethane Blank Spike. Batch : 25201361 <0s 10 10 ug/L 101
cis-1,3-Dichloropropene Blank Spike. Bawch : 25201361 < 04a 9.5 10 ug/L 95
wrans-1,3-Dichigrepropene Blank Spike. Batch : 25201361 < 0.3 11 10 ug/L 106
Toluene Blank Spike. Bawch : 25201361 <05 10 10 ug/L 104
l 1.1.2-Trichlorocthane Blank Spike. Batch : 25201361 <05 11 10 ug/L 105
Dibromochloromethane Blank Spike. Batch : 25201381 <04 11 10 ug/L 108
1,2-Dibromoethane Blank Spike. Batch : 25201361 <] 10 10 ug/L 104
Tetrachloroethene Blank Spike. Batch : 25201361 <05 10 10 ug/L 102
. Chlorobenzene Blank Spike. Batch : 25201361 <05 10 10 ug/L 100
Ethylbenzene Blank Spike. Batch : 25201361 <05 11 10 ug/L 106
m.p - Xylene Blank Spike. Batch : 25201361 <03 22 20 ug/L 108
Bromoform Blank Spike. Bateh ; 25201361 <04 8.8 10 ug/L 88
l Styrene Blank Spike. Brtch : 15201361 < 0. 11 10 ug/L 1a7
o - Xylene Blank Spike. Batch : 25201361 < 0.5 10 10 ug/L 103
1.1.2.2-Tetrachloroethane Blank Spike. Baich : 25201361 <05 10 10 w/L 103
' 1.2-Dichlorobenzene Blank Spike. Batch : 25201361 < 0.5 9.8 10 ug/lL 98
1,3-Dichlorobenzene Blank Spike. Batch : 25201361 <03 9.8 10 ug/L 98
1,4-Dichlorobenzene Blank Spike. Batch : 25201361 <04 9.6 10 ug/L 96
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ANALYTICAL SERVICES

HEALTH CANADA EHS

ANALYSIS DATES

PAGE

14

25-Mar-02
Page 9of 11 Form 08099062
Philip ID: 12013374
Client ID: NAZKO
00041220 pH 13-MAR-2002
00021300 Color True 13-MAR.2002
00111160 Specific Conductance 13-MAR-2002
00081071 Residue Nonfilterable (TSS) 15-MAR-2002
007H1035 Residue Fikerable 1.0y (TDS) 13-MAR-2002
00131140 Turbidity 15-MAR-2002
01011211 Alkalinity Phen. 8.3 ag CaCQ3 19-MAR.2002
01021210 Alkalinity Towa) as CaCQ3 19-MAR-2002
2103AA04 Cyanide(SAD) + Thiocyanate 13-MAR-2002
D12SLLHS Sulfide Tow! 15-MAR-2002
11041134 Chloride Dissolved 12.MAR-2002
11061341 Fluoride Dissolved 12-MAR-2002
TOC-W 15004 Sparg/Ox-Mem Color 12-MAR-2002
11081351 Ammonia Nitrogen (N) 14-MAR-2002
11091350 Nitrate + Nitrite (N) 14-MAR-2002
11111354 Nitrite Nitrogen (N) 14-MAR-2002
11211405 Sulfate 12-MAR-2002
Hg-T0310 Mercury 15-MAR-2002
MET-DWS Public Metals JCP/BGA 13-MAR-2002
CPWAGCMS GOLDCPS 22-MAR-2002
DCO1SURR CL2 Phenylaceticacid 22-MAR-2002
AO01PO12 AMPA 13-MAR-2002
HOS9PT11 VH C6-C10 13-MAR-2002
PAOSMWU2 . Benzo(a)pyrene 14-MAR-2002
vVOoc.wi vOC's P&T GC/MS 13-MAR-2002
VOC-SR Surrogale Recovery 13.MAR-2002
Matrix: Warer
Sampled on: 8-MAR-2002
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ANALYTICAL SERVICES

BATCH NUMBERS

25-Mar-02
Page 10 of 1¢ Form 08099062
Philip 1D 12013374
Clicnt ID: NAZKO
00041220 pH 24400982
00021300 Cojor True 24100544
00111160 Specific Conductance 24400984
00081071 Residue Nonfilterable (TSS) 24401016
007H103S Residue Filteradle 1.0u (TDS) 24400991
00151140 Turbidity 24401004
01011211 Alkalinity Pben. 8.3 as CaC03 24401049
01021210 Alkzlinity Total as CaCO3 24401047
2105AA04 Cyanide(SAD) + Thiocyanate 24100545
012SLLHS Sulfide Total 24100560
11041334 Chioride Dissolved 24100529
11061341 Flueoride Dissolved 24100538
TOC-Ww 15004 Sparg/Ox-Mem Calor 24100528
11081331 Ammonia Nicrogen (N} 24100552
11091330 Nitrate + Nitrite (N) 24100552
131111354 Nitrite Nitrogen (N) 24100552
11211405 Sulfate 24100530
Hg-To310 Mercury 24200912
MET-DWS Public Metals ICP/RGA 24200884
CPWAGCMS GOLDCPS 24500485
DCO1SURR CL2 Phenylacericacid 24500487
AO01POI2 AMPA 25300122
Hos9PT11 VH Cs-Cl1¢ 25201362
PAOSMWO2 Benzo(a)pyrene 24500454
VOC.w1 vOC's P&T GC/MS 25201361
VYOC-SR Surrogate Recovery 25201361
Matrix: Water
Sampled an: 8-MAR-2002
e — 002953
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~" ANALYTICAL SERVICES

25-Mar-02
Page 11 of 11

All method blanks were less than MDL

-

HEALTH CANADA EHS

BLANK SUMMARY
Form 08099062

002954

PAGE

16




17

HEALTH CANADA EHS PAGE
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B8e/139/2082

8577 Commerce Count
Bumaby, B.C. V5A 4N5
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ANALYTICAL SERVICES

PSC ANALYTICAL SERVICES

Phono:  (604) 444-4808
Fax: (604) 444-4511
To(l Free:  1-800-440-4808

CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST PAG_E:Z_ OF /.

ANALYSIS AEQUEST

8099062

COMPANY NAME:

- Ao ot 5377
eaxe D (67 3271

COMPANY ADORESS:

220 - 1}7 Viedorra S£,
Prince Geey Bc
VaL 5;{;

CLENT FROKECTID: ()]

fav) Naxrilo -
¢ i‘éd(ﬁ( Clonice .

SAMPLER NAME [PRINT).

PROJECT MANAGER:

A Ko b l; r

%ﬂ/ p&.m,«/r

Poth <7 }1}17’-’_4: 2
2
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C von Jebudl:y dudan fasste, R I
MATAIX @ SAMPLING 3 3 -3 N ~
FIELD PSG o |8 < ‘%‘ p gg \é ?\ \é '§ R \6 E &
SAMPLE LAB A QL) o w | &
0 (Lab Uss Ony) §§§§ 8¢ § § 2 §§ \%%§§1\54\ 5%
[ Maxste faome| (33TY | v [ thatfse_|1is0
[ Noxilo [x i 1V | [Wertlor {ibso %
Naxco [s foo A4 v [ Iactfor _|iss d I I .
Naxea [x it ,% v [ Warg o |I1:27 il I O
‘Nyuto 3 /L v 3 actfos{HiS v
‘Narle fg250mL v [ v tfes {130 v
TNare (e308m ] v ! | tartfor =20 V4
A{bi‘é A "{OML v . 3 wf!a)r H:47 v/ —
axite Juukn / L {Mactfor |11 - v
" -
12
TAT (Temasound Time)  |7O. NUMEER/ GUOTE NUMBER: SPECML DETECTION LIMITS / CONTAMINANT TYPE 0O ccome e UAB USE oMLY -
mr 8} ARRIVAL TEMFERATURE *C | LAB INFORMATION
35toaf - 5’/‘“— AYA ] ::&mmm
* some axceplions apply D onzn “’\CM lS)OZ
Plaase cotact kb ACCOUNTING CONTACT: SPECIAL REPORTING OR BILLING INS TRUC TIONS % JARS USED .
T lc
- RUSH 2 mmnmg D/
URGENY 7 BUSHRSS DAY RELINQUISHED BY SAMPLER; R DAVE ., o,/ TNE RECEIVED BY:
Mardfor 3 oopf
. OTRERBUSINESS DA, RELINGUISHED BY: . hf DATE / TVE 2okh RECEIVED BY;
. C#ESCTQ%Y REUNQUISHED BY. DATE )\’”/ i™E ” <3 S— RECERVED BY LABORATORY. f‘l< ‘{ -
OAMQANAL - PSC YELLOW - PSC PURIK - CLENT — <
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SRC Group:. 2002-1252

SRCANALYTICAL

Health Canada E.H.S. Pacific Apr-05-2002
SAMPLE CLIENT DESCRIPTION

4509 3/18/02 BABINE LAKE NATION - BAND OFFICE *WATER®*
4510 3/10/02 CANIM LAKE EAST - GILBERT RES #223 *WATER™
4511 3/18/02 NAZKO - HEALTH CLINIC ~*WATER®

ANALYTE UNITS 4509 4510 4511

RADIO CHEMISTRY

Groas alpha Bq/L <0 .08 «0.18 «0.15
Gross beta g/l 0.082C.02 0.14:0.0) 0.20:0.04
SAMPLE CLIENT DESCRIPTION

4512 3/6/02 FT. NELSON +*WATER®

4513 3/18/02 WET'SUWET'EN @ BROMAN - DUNCAN LAKE GAS STATION
*WATER*

4514 3/8/02 LHOOSKU'Z - HEALTH CLINIC +WATER®

ANALYTE . UNITS 4512 —---4513 . 4514

RADIC CHEMISTRY
gross alpha Bg/L «0.18 0.1740,.08 <0.04
Gross beta bg/L «0.10 ¢.09¢0.02 ©.07:0.02

Y<«": not detected at level stated above Ve m——
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Environmental Health Services

First Nations and 1nuit Health

Health Canada November 6* 2000
g . Your fJe voire rémpnce

220 - 177 Victoria Street

Prince George BC V2L SR8 Gurth  Hovo wieance

Mr T K Thien P.Eng

District Engineer

Real Property Services PWGSC
Suite 450

1550 Alberni Street

Vancouver BC* V6G 3CS

1145

Dear TK,

-7

Re: Nazko IR 20 - Community Water Supply
(o= ]

We discussed suggestions that would-see the Nazko water system source revert to the original
community well source while bench @sting/pilot studies are being carried out on PW-1. This will
confirm Environmental Health Services’ view that such an initiative is imprudent and potentially in
conflict with sound public health principles of safeguarding the public’s health.

o

N

PW - 1 water, on analysis shows excedences of aesthetic parameters only { iron and manganese};
analysis of the “old” village well demonstrates excedence of the health parametized pentavalent
arsenic which was the raison d'étre for establishing an alternate well water source. Arsenic levels
for PW-1 have been determined to be 0.0035 mg/L. or roughly an order of magnitude less than
the IMAC of 0.025 mg/L. Engineering advice (KWL - 559.003 March 2, 2000) states
“In the light of new research demonstrating cancer nisks associated with arsenic in
drinking water, the criteria for selecting a new water source should be based on finding a
new raw water with the lowest possible concentration so there is little or no need to rely
on treatment of the water to minimize health risks”
As a ged PW-1 satisfies those criteria.

Therefore, EHS recommends proceeding with a decommissioning of the “old” well to an
approved pattern.

Sincerely,

eid

1 Baird
Senior Environmental Health Officer

Canad_'e'i
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l*l Health  Santé FGelinas ot
Canada Canada

N

Environmental Health Services
First Nations and Inuit Health
Health Canada Naveryaé% 3. &2{?3’““
220 - 177 Victoria Street '

Prince George BC V2L 5R8 o tae

Hobe dibrence

Mr F Gelinas

Capital Programs Specialist

Indian and Northern Affairs Canada
440 - 1550 Albemni Street
Vancouver, BC V6G 3C5S

SL 6-AON 00, 6/8¢

Dear Frank,

Re: Well No, PW-1 Nazko IR 20 - Community Water Supply

This will confirm our telephone discussion today, (Nov 3, 2000 : 0820) wherein we evaluated the
initiative that would allow placing Well No PW-1 into production as & source of domestic water
for the Nazko First Nation community.

Please recall that water quality for Well PW-1 fails to meet Guidelines for Canadian Drinking
Water Quality standards for turbidity, (health considerations), iron and manganese (limited for
aesthetic reasons). Current information (Piteau Associates Engineering - October 10, 2000)
suggests turbidity levels are a function of precipitable iron. Consequently a treatment regime is
necessary for iron removal and manganese attenuation. A successful treatment would allow
confidence that domestic water is potable if sourced at PW-1.

As an interim measure we wish to confirm that Health Canada requires:
o a Water derived from PW-1'be designated for ablutionary use only
Q Bottled water or suitable potable water be made available for drinking and culinary
purposes.
We understand bench testing will begin immediately with prospects that a treatment program can
be developed in the very near future. Hopefully disinfection needs will be addressed concurrently
as needed.
Sincerely,
1 Baird
Senior Environmental Health Officer

Canadi
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. Health Santé LN J
. I*l cgzada Cg?\ada

Environmental Health Services
First Nations & Inuit Health
220-177 Victoria Street
Prince George, B.C.

V5L 5R8 3 9 " 8 9 A 16 15116 Your Gle  Vowe réMrence

Ow e Notre rdiéeence
August 9, 1999 : 150-5-12
Nazko
Chief Councillor Doreen Patrick
Nazko Band
3574 Hilborn Street
Quesnel, B.C.
V2] 2P7

Dear Doreen,

The following samples, collected from Nazko were tested in our Prince George lab. Results are as
follows:

DATE COLLECTED: 3™ August 1999

( Sample Location/Source | General Bacteria | Total Coliform | Fecal Coliform
4 0 ' 0
0 0 0
0 0 0
s.19(1)
o 0 0
0 0 0
132 o 0
2 0 0
tntc 0 0
L
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REMARKS The community system water lines should be flushed and disinfected. Please resample
after this has been completed.

[f you need ap interpretation guide or if you have any questions please feel free to call our office at $61-5389.

Environmental Health Officer

cc: Jack Sebastian, Band Manager
Lena Hjorth, CHR
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s.19(1)

E43go_720
Santé TK ’}/hifn

"*I ggﬁ'atga Canada

Environmental Health Services

First Nations & Inuit Health

220-177 Victoria Street 096 , .

Prince George, B.C. 6 % W2 g5y

V5L SR8 Your fle  Votre rédvence

Our Mg Nove ritérence

June 15, 1999 150-5-12
Nazko

Chief Councillor Doreen Patrick
Nazko Band

3574 Hilboro Street

Quesnel, B.C.

V21 2P7

Dear Doreen,

The following samples, collected from Nazko were tested i our Prince George lab. Results are as
follows:

DATE COLLECTED: June 10, 1999 Samples submitted by K.B and V.A
: Sample/Locaﬂon Source . - . General Bacteria . -{ - Total Coliform FecaJCobform
CS=Community System
OT=Outside Tap
Community GW Well 0 0 0
0 0 0
0 0 0
0 0 0
REMARKS Samples gre satisfactory.

If you need an interpretation guide or if you have any questions please feel free to call our offics at $61-5389.

Yours truly,

iy

Kerrilyn
Environmental Health Officer

cC: Jack Schastian, Band Manager
Lena Hjorth, CHR
Holly Lynn Nelson, NIC
INAC, Vancouwer

1+

Canada
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.* Heaith Santé
Canaoa Canada

Environmental Health Services

First Nations & Inuit Health

220-177 Victoria Street

Prince George, B.C. V5L SR8 e vy e

June 9, 1998 TR 5. fae s
Nazko

Chief Councillor Doreen Patrick

Nazko Band

1954 Hilborn Street

Quesnel, B.C. R B £

V2] 2P7

Dear Doreen,
The followmg samples, collected from Nazko were tested in our Prince George lsb. Results

are as follows-

DATE COLLECTED: 3rd June 1998
General

Bacteriaf Total Fecal

Sample Location - Seurce Bnpnlannn Coliform Coliform

CS = GW Well, Post Super
' Chiorination

' - tntc tntc

s.19(1) 0 0 0

I Control, CS 30 2 2
REMARKS Boiling required for comm. system,

Ifyou need an interpretation guide or if you have any questions please feel free 1o call our office at
561-5384.

Yours truly,

v Paul Broda
Environmental Health Officer

ce: Crag Buchan, Band Manager
Lena Hjocth, CHR
Williams Lake Heulth Centre, CHN
INAC, Vancouver

Canadi
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Envirornrental Health Services
North Fast Districe
#317 - 280 Victoria Street

Prince George, BC
V2L 4X3 Your lie - Voke reserce
Ouwr g Moiee rg'dpoce
March 10:th 1598 150-5-12
Nazko

Chief Councilior Doreen Facrick
Nazko 3and

195¢ Hilkorn Stree:

Cuesnel, B.C.

vaJ 2Pp7

Dear Doreer,
The following samples, callected from Nazko were tested :n our
rince George lab. Results are as follows:
DATE CCLLECTED: 4th Marcn 1§98

General
Bacterial Total Fecal

Schocl, Cormunity GW Well, v} c 0
‘uncreated
2 0 Q
s.19(1) 0 0 o
REMARKS Sarmples are satisfactory for baczeria.
1-1
Canada
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I you need an interpretation guide or if you have any questions

piease feel free to call our office at 561-5384.

Yours truly,

By

Paul Broda
FEnvironmental Health Officer

Craig Buchan. Band Manager
Lena Hyorth, CHR

Williamo La%Xe Heal:th Centre. CEN
INAZ. Vancouver

N

002965



Circulation Record

ACRS - Asset Condition Reporting System 1997-8

Water, Wastewater & Roads

Reference: Nazko BNU: 720
Name: Date-in: Date-out: Initials:
s.19(1)

Please review the attached reports, add comments in pencil, and return to me ASAP.

Thanks,

Sid

002966
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DIAND WATER AND SEWERAGE

INSPECTION SUMMARY
RESERVE NAME: NRZCO 20
SITE NO.: 08296
BAND NAME: NAZ kO
BAND NO.: 720
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ASSET CONDITION REPORTING SYSTEM

NEEDS IDENTIFICATION | Pae o
(] sunomgs [ Rcaos (J smcces W warsn [ wastewatsR [ soupwasTe O ..
Regron name Site no. Site name (Reserve}
L BC |0.82.9:6]1 _ NAZco 20
Band no. " Band name

[Z.2:0] [ NHZZo

Assetno. Ext no. Asset coda

Inspected by
Ko 1,0lel] |18 | yzarg& SYSTEM mAIvS | | MMAYRIEL.D |
Inspoctign aatq Year of EstL. remainung (@) Ger_mralwm ‘1 - General congition rating

2 3 4 8 6 7 & 9 10

1986 o) o) § il e

Closed Poor Fair

G0d  New

Component : ¥
Code No. f

Asset! Description of Needs f

.2 Fire hos. - Cabing ts do nat

hﬂL__ij:L w;ﬁ\“ @h wn {l

bhe  eccenbion  of  one cabmef

2-Qvoup “ICmagory “&Type *S-Lirgency /—)
1. Q&M 1. OlMMnor Repars 4. Sty \. HesiySslety 4, Qpermtong 0. immectizn
2 p."::"‘”‘ 2 Mapr Aapeiny 5 Asse Reciacamew 2 Resoe Uty S, Contorm 1. G-t 1 .
3. Omer b N c«w . Reconsnurnon 1 Amest Code 2 CYei . cY - .
mmllu Upgrane
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ASSET CONDITION REPORTING SYSTEM
I PHOTO
- Pags  of
I D BUILDINGS U ROADS U BRIDGES . WATER ﬂ WASTEWATER U SOLID WASTE D _______
Region name Site no. Sha name (Reserve)
[BC ] Lo I8 |2 ]9 |6 | [Nazcoze
Band no. Band name
{7 12 to | [Nazko
. Asset no, Ext. Asset Asset rame Inspacted by
No. cocle
{4 o (1 Jo [0 1 | LB i1 |8 | [ WATER SYSTEMMAINS | | M. MAYPIELD |
Inspection date Yfear uct Est. Remaining ('1) General condition
l Y Y M M b o of construction Iife (yrs) ratrg (0-10) . 1—:3er:em‘mr1d1t1¢:n mrm-_g' .
lo 17 Yo Jo J1 12 § |1 |9 18 le | |2 Jo | Lo f7 ] & & & & 3 x & a2 35 1
Cosed 3o0r Far deod New
l PHOTO No: 1
DESCRIPTICN:
WATER MAIN
ALIGNMENT FROM
RESERVOIR
PHOTO Mo; 2
DESCRIFTION:
l HYDRANT WITH
A TYPICAL FIRE
HOSE CABINET
. - NO HOSES
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ASSET CONDITION REPORTING SYSTEM [
NEEDS IDENTIFICATION Pege o I
(J sunones [ ROADS (J sroces @ waten [] wasTewaTen (O souowase (J._
Region name Sila no. Site namae (Reserve)
LB HQ,g,z 96ll__NBZEO 20
Band no. !
1:2.0] J__M&ZK 0
Assetno. Ext no.  Assetcode Assst name Inspected by
&M 6. LA) | WATER SYSTEM MAINS | | M_MAYFIE.D
ot EsL remaining (*1) General conition *1 - General condition rating
v g ) 01 234567 &9
o L e o I e e B S Y
Closed Poor Fair Good  New
Descnption of Needs S ]
mncm e f K@ ff & é’g
Cede No, éf & 3 ‘Eg £
MO NEED TOEA)TIFIED z
“2-Groun ~3Category *4.Type “S-Urgency %
. Osm 1. ClMAGna Repairs 4. Soxly I. MesitySalety 4. Qperstionsl 0. Immedate R
2 Mantsnance 2 Magpr Repmirs B . -
1;“ by :ﬁ.-ﬂm i:vu.v&&:‘m ;:g".zl ::tﬂ




ASSET CONDITION REPORTING SYSTEM )
NEEDS IDENTIFICATION l Pagy o
[J suomes  [] mosos [ emoces B warer [ wastewarer  [] soupwaste ..o
Reg:on name Site no. Sits name (Rese:ve) )
L BAC  llo8Z9¢ll  NA2co 20 N
Band na. ’ Band name
T20 | NMNAR2KD |
Asselno. Ext. no.  Asset coce Assel name Inspectsa by
To.VA I IB llEl [ ngfi] gER l!ﬁ:iéﬂgkzzlfg L__ M hﬁ}QXTVIELA) !
in Moy Tt Year of Est remaining (1) Gener naition *1 - General condition rating
eonsmactor : _ o9 01234567350
1987 o L ol I o Sy
' Closad  Poor Fak Good New
)
égg;m““ Dascrigtion of Neecs é? 4;? :g éfg éé;. é?
No.
o e M g? R L] < &
A1) Breq  around resepoin  Aas Z| 11X 10300 |47
SetHed end  ahat]  be ) &
rect. C;“[ by P - 594
FEAN foxa a.rey > force
Nung £ f Qsigay Em PESe~X N
2Gagp “-Caagory “&Type *BUrgency 4/’
1. O&M 1. OdWAMinor Aepaing 4 Suxty b, HesiySafety 4, Operatonal 0. immaciate
::M-rumne. ;..M-rﬂlrnn & Asssr Repuscement :rm S'Q'Ct;;m'b lg‘;l :
Qtheye mw 4 Upgrace Owanorzson CY = Currex fiscal
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ASSET CONDITION REPORTING SYSTEM

PHOTO
Page of
a puowes L[ Rroaps U BRIDGES I WATER U WASTEWATER U SOLID WASTE o ___
Region name . Siteno Site name (Reserve)
|_BC | 1o 18 |2 's |6 | [Nazcozo
Bend no Band name
{7 1z Jo | | nNazxo
Asset no Ext. Asset Asset nama Inspected by
No. code -
4102 10101 B 1] £ LWATER RESERVOM | M.MAYFIELD
inspection date Year Est. Remalning (*1) General condition
of construction Efe {yrs) rating (0-10) *1-General condition rating
Y Y M M D D A T
I9|7;-'0|911[2||_1{9[5'7]{’]8!IO[7|lelxlxlxal
Coosad Poot ralr thood Nerwr
P Fhs 4 [PHOTONG: 3
— - Sk DESCRIPTION:
A s X WATER
A RESERVRIR
Tl e
A ke
*".,’, b Tf’,%n} "“\
PHOTO No: 4
DESCRIPTION:
KESERLD IR
VEL [ o)
E QUILET
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ASSET CONDITION REPORTING SYSTEM .
NEEDS IDENTIFICATION Page o

[J suwomas (] moaos [ smoces [ waren [] wastewarem (O souowaste (]

Region nama Site no. Site name (Reserve) . o
L_BC H-Q.L&ML_@_H MRZ2CO 20 ;
Band no. name
1zl L NHZKO A |
Assetno. Ext. na. Assat name inspected by
403,000 | Lﬂdﬁ LWRATERSIPELYWELL | | MLMAYFIELD |
inspecton date Year ofm E::lii {mr)mg €1} Genaral condition *1 - General condition rating
Q o ) AW 0 1 4
e @ B HEE
Ciosad  Poor Fair Gowd  New
Assot/ Oeacription of Neecs g

e £ .fg\ £ «’i :f ; |

S./0 Pumnhmue does _not Auove a door | 11 )12 1O 200 L—
}'mnr]/e Or  a  Jock

Norer
o Perbar fFoe
ASA -00U0 -9 (PUOMPHDILE -

“2Group ">Category “&Type “SAvgency
1. D&M 1. ClMAdnor Repmrs <. Stuoy L. HeslySslety 4. Opensional Q. medste
2. Maintsnence 2 Mgjor Repmrs S. Asser Replacemeny 2 Resore Uity S Contormw 1. Crei 3 CYJ
1::\:.: 1. Comoonent Rmm 3 Avems . - GCode Z Cve2 4 CYes
Reconsinaion & Uegmoe “CY » Currmn fiscal year
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ASSET CONDITION REPORTING SYSTEM

’ PHOTO
Eage of
D BUILDINGS D ROADS D BRIDGES D WATER D WASTEWATER D SOLID WASTE U _______
Reglon name Stte no. Site rarms (Reserve)
BC ] Lo s 12 |9 is | |mazcozo |
Band ro. Band name
{2 le | [|nNazxo |
Asset no. Ext Asset Assst nams Irspected by
No code

o B Lt | F WARTER SUPELY UWELL | | M MAYFIELD ]

Inspectlon date Year £st. Remalning (71) Genera: condition
of construction life (yrs) rating (0-10) *1-General conditon rating
L} k) 1} . 3 . 1 L] * 19

Y Y M M D D
e 17 jo Js 131 j2

‘119 ’iz l]Q"QlE :ulll;lxnll

- 2owe Nw

PHOTO Ne: §
DESCRIFTION:

r@mm&sﬁ____

PHOTO No: 6
DESCRIFTION;

WELL
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EH380- TR0
FGelinas ut

Health Santé
I*I Canada C:?xada

Environmental Health Services

First Nations and [nuit Health

Health Canada Nover?gic 3. ;2”0'%“
220 - 177 Victona Street

Prince George BC V2L 5R8 Owle  Nows ridrence

6L8¢

Mr F Gelinas

Capital Programs Specialist

Indian and Northern Affairs Canada
440 - 1550 Alberni Street
Vancouver, BC V6G 3C5

6= AN 00,

Dear Frank,

6t

Re: Well PW-1 Nazko IR 20 - Community Water Suppl

. This will confirm our telephone discussion today, (Nov 3, 2000 : 0820) wherein we evaluated the
initiative that would allow placing Well No PW-1 into production as a source of domestic water
for the Nazko First Nation community.

Please recall that water quality for Well PW-1 fails to meet Guidelines for Canadian Drinking
Water Quality standards for wurbidity. (health considerations), iron and manganese (limited for
aesthetic reasons). Current information (Piteau Associates Engineering - October 10, 2000)
suggests turbidity levels are a function of precipitable iron. Consequently a treatment regime is
necessary for iron removal and manganese attenuation. A successful treatment would allow
confidence that domestic water is potable if sourced at PW-1.

As an interim measure we wish to confirm that Health Canada requires:
a Water derived from PW-1"be designated for ablutionary use only
Q Bottled water or suitable potable water be made available for drinking and culinary
purposes.
We understand bench testing will begin immediately with prospects that a treatment program can
be developed in the very near future. Hopefully disinfection needs will be addressed concurrently
as needed.
Sincerely,
I Bx;ird
Senior Environmental Health Officer

[ L4
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| T T Thven
Bl 5 e VONE 4380-720
S,

Environmental Health Services
First Nations and Inuit Health

Health Canada November 6% 2000
. . Your tile Voire dideenco

220 - |77 Victoria Street

Prince George BC V2L SR8 Durke  Notw wMance

Mr T K Thien P.Eng

District Engineer

Real Property Services PWGSC
Suite 450

1550 Alberni Street

Vancouver BC* V6G 3C5

1145

Dear 1K,

I~
Re. Nazko'IR 20 - Community Water Supply
[ww]
. -

We discussed suggestions that would.see the Nazko water system source revert to the original
community well source while bench testing/pilot studies are being carried out on PW-1. This will
confirm Environmental Health Serviges” view that such an initiative is imprudent and potentially in
conflict with sound public health principles of safeguarding the public’s health.

O

PW - | water, on analysis shows excedences of aesthetic parameters only { iron and manganese];
analysis of the “old” village well demonstrates excedence of the health parametized pentavalent
arsenic which was the raison d’étre for establishing an alternate well water source. Arsenic levels
tor PW-1 have been determined to be 0.0035 mg/L or roughly an order of magnitude less than
the IMAC of 0.025 mg/L.. Engineering advice (KWL - 559.003 March 2, 2000) states
“In the light of new research demonstrating cancer risks associated with arsenic in
drinking water, the criteria for selecting a new water source should be based on finding a
new raw water with the lowest possible concentration so there is little or no need to rely
on treatment of the water to minimize health risks”
As a ged PW-1| satisties those criteria.

Therefore, EHS recommends proceeding with a decommissioning of the “old” well to an
approved pattern.

Sincerely,

d

1 Baird
Senior Environmentai Health Officer

Canad"c'i
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Community :: NAZKO
Sampling Year :: 1999
DATE LOCATION GB TC FC
05/13/99 | Village Main 40 0 0
05/13/99 Trout Lake Subdiv 0 0 0
05/13/99 Alec Subdiv 0 0 0
06/10/99 Community Well - Main 0 0 0
06/10/99 0 0 0
06/10/99 0 0 0
06/10/99 0 0 0
08/03/99 4 0 0
08/03/99 0 0 0
08/03/99 s.19(1) o 0 0
08/03/99 0 0 0
08/03/99 0 0 0
08/03/99 132 0 0
08/03/99 2 0 0
08/03/99 3000 0 0
08/18/99 ‘ 2 0 0
08/18/99 0 0 0
08/18/99 0 0 0
08/18/99 6 0 0
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Community ::

Sampling Year :: 2000
DATE LOCATION GB TC FC
01/17/00 18 0 0
01/17/00 0 0 0
| 01/17/00 8 0 0
| 01/17/00 0 0 0
01/17/00 0 0 0
01/17/00 16 0 0
| 01/17/00 0 0 0
01/17/00 0 0 0
| 01/17/00 6 0 0
01/17/00 22 0 0
03/02/00 13186 0 0
04/06/00 s.19(d) 0 0
04/06/00 8 0 0
04/06/00 0 0 0
05/22/00 4 0 0
05/22/00 2 0 0
05/22/00 ' 4 0 0
05/22/00 142 14 2
05/22/00 0 2 0
05/22/00 0 0 0
05/22/00 0 0 0
05/22/00 0 58 2
05/22/00 0 0 0
05/22/00 0 0 0
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05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/22/00

05/29/00

05/29/00

05/25/00

05/29/00

05/29/00

05/29/00

05/29/00

05/29/00

05/29/00

05/29/00

07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

16 0 0
0 0 0
0 0 0
74 24 |4
3000 16
0 0 0
0 0 0
0 2 0
0 0 0
0 0 0
s.19(1)| 0 0 0
1044 500 8
3000 40
0 0 0
0 0 0
8 0 0
0 0 0
0 0 0
0 0 0
0 0 0
32 0 0
8 0 0
0 0 0
3000 60 0
3000 74
12 0 0
0 0 0
2948 o 0
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07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

07/05/00

07/13/00

08/16/00

Spring Water

3000

214

s.19

oclojlslOolo |l

P
o

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

10/30/00

12/10/00

12/10/00

12/10/00

12/16/00

12/10/00

§oooo°§ooo

Ojojo oo |l |olOo O

b
0o

[
F-N

s.19(1)

g

122

[~}

o

&
R

ol O |O|e

OJojo]JoljlojJo]|]o)jo|o

OJjojo 0o joc o |j]CcjJo o ]OojOo oo jo oo jolo]lo ]l
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12/10/00

12/10/00

12/10/00

s.19(1)

94
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Community ::

NAZKQ

Sampling Year :: 2001
DATE LOCATION GB TC FC
01/07/01 880 0 0
01/07/01 524 0 0
01/07/01 28 0 0
01/07/01 456 0] 0]
01/07/01 0 0 0
01/07/01 4 0 0
01/07/01 0 0 0
01/07/01 106 0 0
01/07/01 4 32 0
01/07/01 s.19(1) 0 0 0
01/07/01 6 0 0
01/07/01 3000 0 0
01/07/01 0 0 0
01/07/01 3000 0 0
03/04/01 0 0 0
03/04/01 0 0 0
03/04/01 3000 2 0
03/04/01 0 0 0
03/04/01 3000 66 0
03/04/01 2 0 0
03/04/01 2412 0 0
03/04/01 0 0 0
03/04/01 1286 0 0
03/04/01 0 0 0
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03/04/01

1126

03/04/01

s.19(1)
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Q'vus BBy H1d58 BC RPS FOR INAC
analytical - (604) 253-G700 TEL: (604) 253-4188
service
laboratories
ftd.

s

CHEMICAL ANALYSIS REPORT

Date:
ASL File No.
Report On:

Report To:

Attention:
Received:

June 8, 2000

L7308

2136 Water Analysis

Piteau Assoc. Engineering Ltd.

215 - 260 West Esplanade

North Vancouver, EC

V7M 3G7

Mr. David Tiplady. Senior Hydrogeologist
May 25, 2000

ASL ANALYTICAL SERVICE LABORATORIES LTD.

per:

ng P. Hocks& B.Sc. -

Sarena McHugh. B.S¢. - Project Chemj

%
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RESULTS OF ANALYSIS - Water

BC RPS FOR INAC

File Na. L7308

Sample 1D pw#2
Ph
Calour {CU) g
Conductivi {umhos/cm) 497
Total Dissolved Solids 299
Hardness CaCo3 224
pH 7.94
Turbidity (NTU) 44.8
Dissolved Anjons
Alkajinity-Total CaCaQ3 286
Chloride Ql 0.7
Fluoride F 0.18
Sulphate S04 <1
Nutrents |
Nitrate Nitrogen N <0.].
Nitrite Nitrogen N <0.1
Bacteriolo '
iforma Bactieria - Fecal <2
Coliform Bacteria - Total 4
otal] Me 1
Aluminum  T-Al <0.005
Arsenic T-As 0.0037
Barium T-Ba 0.030
Boron T-B <0.03
Cadmjum T-Cd <0.0002
Calefum T-Ca 39.9
Chromium T-Cr <Q.001
Copper T-Cu <0.001
Iron T-Fe 5.70
Lead T-Pb <0.001
Magnesium - T-Mg 30.3
Manganese T-Mn 0.462
Mercusy T-Hg <0.00005
Potassium °= T-K 6.28
Selenium T-Se <0.,001
Sodium T-Na 11.3
Uranium T-U 0.00001
Zin¢ T-Zn 0014
Remarks regarding the anal a; at the beginning of this report.
<= Less r.ha?n the detection mit tg cated. & po
Results are expressed as milti per litre t where noted.
Coliform results are expressed as Most Probable Number (MPN) per 100 mL.
Page 2
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'nu'/ 10701 ud:uj ‘YUl BBB S15B BC RPS FOR INAC
) _ 004
ASE
‘l RESULTS OF ANALYSIS - Water File No. L7«
' i ! Sample ID PW #1 PW #1
Sample Date 0005 16 0005 186
}
ok
[ Total Metals
| Aluminum  T-Al <0.00S .
‘ Antimony T-Sb <0.0001 -
Arsenic T-As 0.0029 . 0.0022
i Barium T-Ba 0.030 ) .
| Beryllium T-Be <0.001 -
! Boron T-B <0.05 -
: Cadmium T-Cd <0.0002 -
! Calcium T-Ca 48.3 -
! Chramiurn ~ T-Cr 0.001 -
Capper T-Cu <0.001 -
»
8 Iron T-Fe 8.50 -
a . Lead T-Pb <0.001 -
-4 I Magnesium T-Mg 322 -
w ¥ Manganese T-Mn 0.519 -
a | Mercury T-Hg <0.00005 -
f Nickel T-Ni <0.001 -
Potassivwmn T-K 17.71 -
Selenium T-Se <0.001 -
Sodium T-Na 11.5 -
Thallium T-Th <0.001 -
Uranium T-U <0.00001 -
: zne T-Zn 0.012 -
|
: Dissolved Metals
Iron D-Fe 0.04 .
i Manganese D-Mn 0.489 -
i
Remarks regarding the analﬂses ap at the beginning of this report.
< = Less than the detection mit indicated.
Results are expressed as milligramns per litye except where noted.
Coliform results are expressed as Mast Probahle Number (MPN) per 100 mL.
Page 3
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PHILIP SERVICES | $€0 sxco 9ac8
- 8577 Commerca Court € 2z

PHILLS qICAL Bumaty, B.C.
_ Canads VSA 4N5
PIFE TS Certificate of Analysis Tel 604 444 4808

Frx 604 444 4511
Reported To :
RADLOFF ENGINEERING INC. Qlient Code OK
1350-6TH AVENUE Attenfica : RICK SENGER
PRINCE GEORGE Phone : (250) 362-686) % Howe
FAX : (250) 5626826

RADLOFF ENGINEERING TNC. 7ﬂ
Project Information :
Project ID : NAZKO WELL
Submitted By: ANDREW WIENS
Form 08057219 logged on 31-Aug-00 completed 0 08-Sep-00
Remarks :
wr Al organic data is blank corrected except for PCDD/F, Hi-res MS and CLP volstils analyses
s "NIDL' = Method Detsction Limjt, '<' = Laes han MDL, '—"'= Nat salymd
(- 4 &mmumwmmwmmmumu&wwmw&cm
c®  Organic apalyres are ot correctad for extraction recovery standards excopt for Jsotops

Dilution wethods, (i.c. CARB 429 PAH. «il PCDD/F sad DBD/DEF analyses)
&> All Groundwaler samples exoopt BTEX/VOC's or Purgssble Hydrooarbons are decanted and/ox filtersd prior

to mnalysis unlcss otherwise mandated by regulatory ageacy
«®  This report shall not be reproduced axcept in full, without the written spproval of tie laborstory

Mathods used by Philip are based upan those found in "Standard Methods far the Pammiration of Water and
Wastewoter’, 20th Edition, published by the American Public Health Assoclaticn, or on US EPA protocols
found in the *Test Methods For Evalusting Soid Wasts, Physical/Chunical Method, SWB45, 3rd E&ition.

Other procederes are based on metbodol ambytbtw;hmm.mhgy
briefs are svailable by written request.

All work recorded herein has been done in ccordance with normal professional standards uting aceeptad
testing methodologies, quality 2esurance end quality contru! procsdures except where otherwise agreed to by
the client and testing company in writing. Liability for any and all use of these test results shal) be Bmited
to the actual cost of the pertinam analysis done. There is 0o other warranty expressed or tmplied.

Your saumples will be retained at Philip for 1 period of 30 days from receipt of dats or »s per contract.

PHILIP Project Manager: Sarens McHugh

Soean ratsf Dy >
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PHILIP SERVICES

PHILIP ANALYTICAL-B.C.

Qoo03-008

PHILIP ANALYTICAL
01-Se0-00 ANALYTICAL REPORT
YageSof 7
Cient : RADLOFP BNGINEBRING INC.
Praject : NAZKC WELL
Philip ID : 10035138
Clisat ID : NAZKO 12
Sparcude Patameter Unis MDL
" Te-TOO4Z Tellurium mgl 0.08 <005
T-TMS42 Thalliwm mgL 0.0001 < 0.0001
So-T0042 Tio gl 0.02 <002
TL-T0042 Thiwapism mg/L 0.003 < 0.003
V-T0042 Vanadium ol 0.005 < 0.005
Z2-TOO042 Zisc ayl 0.005 0.006
Zr-TO042 Zircomivm mg/l 0.005 < 0.008
MBTALS DISSOLVED
A-003 Alumissm Dissolved mg/L 0.0 <002
§b-00031 Antimany Disvalved g/l 0.0 < 0.08
As-DMSII Arsegio Dissolved mgl 0.001 0.008
Ba-0003 | Barium Dissolved agL 0.001 0.029
Be-DOGY! Beryllivm Dissolved mg/L 0.0002 < 0.0002
Bi-DO03) Bisuth Dinsalved oL - 0.05 < 0.0
B-D003| Boron Diseoived g/l 0.008 < 0.008
C4-.DML31 Cudmium Dissotved ol 0.0901 < 0.0001
Ca-DOC3 1 Calcium Dissolved nglL .08 5.3
Cr-0003 | Chromiwn Dissalved ng/L 0.008 < 0.005
Co-Doa3 | Cobalt Dissclved mg/L 0.005 < 0.088
Co-D0031 Copper Disssived g/l 0.008 < 0.005
Fr-DOOY Ircs Plasolvad agt 0.008 9.3
Po-DMS31 Lead Dissodved og/ll 0.001 < 0.001
Mg-Dom1 Magnesium Dissclvad iy 0.08 ns vV ,/
Ma-Do03t Manganecs Dissolved mg 0.00} 0.540 /
Ha-DO310 Mevcury Diesalved mg/L 0.00005 < 0.0000$
Mo-D003 Malybdeavm Divsotved ne/L 0.005 < 0.00§
Ni-D0031 Ninkel Dissolved o/l 0.003 < 0.008
P_Doa3| Phoephorus Disotved ng/lL 0.1 0.2 /
K__Dooss Potastive Dimelved og/L 1 1
Se-DMSIt Secleaium Dissolved mg/l 0.001 < 6.001
Ag-OMS3| Silvec Dissotved agl ¢ 0001 < 0.0001
Na_DOO31 Sodtum Disaolvod gl - 0.03 12.6 /
$r-DO0S1 Strostium Dissolved agll, 0,00} 630!
s__Do®| Sulfur Dissalved ngL 0.1 <.l
Te-DOO03 1 Tellurive Dissolved ng/l 0.08 < 0.05
TI-DMS3) Thaflium Dissalved mgrL 0.0001 < 0.0001
Sa-DO03 | Tin Drssolved mg/L 0.02 <90
Ti-D00M Tiwsivm Dissolvad nglL 0.003 < 0.008
Matrix Waiec
Sonpled so 00/08730 £6:0¢
CONTINVED oa page 4 ﬁuo ie ,@ Gy 1
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S UE/UICUY 1BV TAA YU 444 4212 PHILIP ANALYTICAL-B.C. Wouv2/008
Prheie: 22 dom  7B7
! FY B4 %
PHILIP SERVICES w1<- 73
PHILIP ANALYTICAL
08-Scp-00 ANALYTICAL REPORT
Pugeld ol 7
Clhient : RADLOPF ENGINEERING INC,
Project : NAZXC WELL
PHlpID: 10055133
Clieat D : NAZRO i
Spercods Psrumaner Unlt MDL
PHYSICAL /
00021071 Retidue Nonfiersbln (TSS) ng/l 4 13
00091050 Rasidus Fizsd Nfik. mgll | 1]
0010CALC Residue Voi-Nonfil. myL 4
00131140 Tutbidaty NTU 0.10 7.9
0107CALC Haréness Total .7 mglL m
1107CALC Hardness Toal -D mgiL 292 4
CARBON /
01030912 Orgunic Carbon - Yol syl 1.0 9.2
METALS TOTAL
AJ-T0042 Aleminuea mg/l. 0m <0.02
$H-To043 Astimoay ag/l, 0.08 < 0.05
A TS Arsenic ogl 0.001 0.003
Ba-T0002 Bariun agll 0.001 002
Be-T0042 Beryltum agl ©€.0002 < 0.0001
Bi-Too42 Bismmumh ag/l. 0.05 < 0.08
B--T0042 Boron mg/L 0.0 < 0.0
C3TMS42 Cadmlum (Y18 0.0001 < 0.0001
Ca-TO042 Calciva ngL 0.08 0.5y,
Or-Too42 Chromium ng/l 0.005 < 9.00%
Co-T0042 Cobalt ngt 0.005 < 0.008
€u-TOO042 Copper =L 0.008 < 0.003
____ FeTooa Irow agl 0.005 - 898 (>
Pv-TidSa2 Laad g/l LX < 0.001
Mp-TOOE2 Magnesiun mog/l 0.05 36.8 (1) /
Ma-TO082 Manganess [ 17, & 0.001 0.5 M /
Hg-Tasi0 Moronry o 0.00005 < 0.00008
Me-T0042 Molybdeoum g/l 0.005 < 0.003
NLT0042 Niokel @ oot <001 5
P__TO042 Phosphona ng/l o.i a2 .
K__T0042 Pomtsizsen oyl ] { 3N¢)] /
Sr-TMS542 Sclesivm oyl 0.00) < 0.001
Ag-TMS42 Silvar o/l 0.0001 < 0,0001
Nn_T002 Sodium oL o.t na &
Sr-TO042 Seroativn gl 0.00] 0.293 (1)
$__Tood2 Selfar -p. 0.1 Q.1
Matrix Weee
Sampled an: 00/08/30 16:00
CONTINUED on page 3 ﬂozaa D 400
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FHILIP SERVICES

PHILIP ANALYTICAL

08-Sep-00 ANALYTICAL REPORT

Pagedof 7

Client RADLOFF ENGINEERING (NC.

Prejea ¢ NAZKO WELL
Philip 1D : 10055153
Cleat ID: NAZXO #2

Spercade Parameter Unlt MDL

V-D0O03L Vanedivm Dusolved mg/l 0.003 < 0.008

Za-DO03 } Zipo Dissolves agl 0.005 < 0,005

Zepo1 Zircontsm Dissolves agl 0.005 < 0.008
Matrtx H Welet
Sampled on: 00/02/10 16:00

Result corumesats and/or tex) results :
{1) Diss > Tow, within precision of snalytical method.

v
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PHILIP SERVICES

PHILIP ANALYTICAL
08.5¢p-00 ANALYSIS DATES
Page S of 7
Phlitp 10: 10085133
Client LD: NAZKO m
0008)071 Residuo Naofuterable (TSS) 01-SEp-2000
00091050 Rasidve Fixed Nfijt. 03-SBP-2000
0153140 Tutbidity 0S-SEP-2000
TOC.W 15004 Sparg/Cx-Men Colex Q3-SEP-2000
Hg-TO310 Moreury 05-SEP-2000
1ICPMSTOT Water: Total Mexals ICPMS 07-SEP-2000
ICATOT Waecr:Towd Motels ICP C7-SHP-2000
Hg-DO3 10 Meccury Dissolved CS-SEP-2000
1CP-DIS Waies: Dissolved Meuls ICP 06-SEP-2000
1ICPMIDAS Water: Dissolved Merals ICPMS Q1-3EP-2000
Matrix: Wats¢
Samplod an: 30-AUG-2000
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PHILIP SERVICES

PHILIP ANALYTICAL-B.C.

¥J1008/008

PHILIP ANALYTICAL
03-Sepe00 BATCH NUMBERS
Page €0l 7
Phiiw 1D: JO055138
Cliem 1D: NAZXO R
00081071 Rasidus Nonfilwrabls {T5S) 04403278
Q0091050 Rasidve Fixed Nfilr. 04403281
00155140 Turbidity 04403251
TOC-W {5004 Sonrg/Ox-Mem Coloe 04101734
Hg-T0310 Mercury 04207789
ICPMSTOT Water: Toa) Motals ICPMS 042028114
ICP-TOT Weeer:Total Metnls ICP 04202813
Hg-DOY 10 Marcury Dissolved 04202789
1CP-DiS Water: Digsolved Meals 1CP 04202825
ICOPM3DIS Water: Dissolved Mwaly [CPMS 04203733
Matrix: Watae
Sampled on: 30-AUG-2000
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PHILIP SERVICES

YT RTINS

PHILIP ANALYTICAL
03-5ep-00 BLANK SUMMARY
Page 7of 7
All method blanks were Jess thans MDL, excepl the following:
Prraigaas Batch Sparcods Biaok MDL Unk
Conc.
Calcivin 04202313 CaTO042 Q.09 005 mg/L

002993




--ﬁ------—_---------
\.

e e coun L SEICES cou cteason  CHAIN-OF-CUSTODY RECORD AND ANALYSIS REQUEST <~ pace | o L
§ pwpSERvicEs D EC VA et ao0n 1, - aayssreavest 8057219
§ [ ConsRuy maiE . T T T e (250) SR S62°680T ST
i | Radlofl Engineering Ine rus x
COMPANY ADDRESS: CHENT PROJECTID (%) D g
k350 < th Avenve Nezko Well _
Peince George
SAMPLER NAME (PRINTE PHOJECT WANAGER AR
4“{1)’64» Wien Ric, Senqer ? >
s T e ]~  swen ) ) %
FIELD SR z N 3
SAMPLE VY Y S g; s 2 Y v (& 3 A S B
; % & < 2 t W -~
; i SRRt £ JHHIR IR 23 HI58e
| | B8 Muzkotl- A 5 5 (3R . | {AveXfoo |00yl 1V
P [Nowkolia-p | i ! |Awd0/oo | Lo v
i [ Nowkota-¢ : v | lAvazofen [bco v
[ Nezkotiz-0 v v A aaer (00, v
i [Nazkal2-E_ v { &g'sdzg‘ 00 v
ir '
- —+
: . Ty e SPECoAL DETEC FION LBATS / CONTAIANT TVPE N ST T T MR USE ONOY
™w - 3
f ) O¢ \Ul. owd -r'oh_\ AREYLS TR/PLSATUNE 'L | LAB INFOMMA [ IO
L & 1 RCO0 -6t Metely (Oisclued by HMass Gpcc.
' s Q ) 1AL REPORTIN 1 ING INSTRUCTIDNS
i ;::m Q ACCOUNTING CONTACT SPECH oA Y . / 2 SCP 08/00 -DLJ
Oder
: : RELNGUSHED BY SAWLFR Wiews CATE > oE RECEIVED BY. Tt T -
i CUSTODY RELNGUIS O BY., A\J'M o 047%51 foo o Lzo"'m RECEVED BY:
* -RECORD FECPOLASED BY T TN WY 7 1 ™ &0 |ECeEn Y Reoakiony Aﬁ
- e3P 3:80
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Sample Date: Mar 05 2001 Feb 01 2001 Dec 01 2000 May 24 2000
Slmgle 1D PW-1 [PW-1 A/F]PW-1 AR PW-1 PW-i F PW-1 PW-1E PW-] GChWwQ
Total Metals (mg/l)
- Aluminum Al <0.005 | <0.005 | <0.005 <0.005 < 0.00§ <0.00§ . <0.005 -

= Arsenic As |l 00031 | 00019 0.0022v( _00035 0.0034 0.0038 . _0.0029 0.025
Berium Ba 0.027 0.019 0.019 0.027 0.028 0.030 . 0.03 1.0
Boron B <0.05 <0.05 <0.08 <0.05 <0.05 <0.05 - <0.05 5.0
Cadmium Cd <0.0002 | <0.0002 | <0.0002 { <0.0002 <0.0002 [ <0.0002 - <0.0002 0.005
Calcium Ca 522 50.4 0.9 439 4.6 50.9 - 48.3 .
Chromium Cr <0005 | <0.005 | <0005 <0.00! <0.001 4.00! - 0.001 i 0605
Copper Cu <0001 | <0.001 | <0001 || <o0.000 <0001 || <0.001 - <0.001 1.0 - '
Iron (@ - 1ab/sample error) Fe 18 48 216 8.2\8.79 8.2 <0.03 (a) . 8s 03
Lead Pb < 0.001 < 0.001 < 0.001 <0.001 <0.00} <0.001 - < 0.001 0.01
Magnesium Mg 323 319 321 324 336 7.2 - 322 -
Manganese Mn 0.526 0.508 0.507 [ 0.447\0.445]  0.455 0.546 - 0.519 0.05
Mereury . Hg < 0.00005 | < 0.00005 | < 0.00005y§ <0.00005 { <0.00005 {f< 0.00005 . < 0.00005 0.001
Potassium K 8.65 8.61 8.54 7.66 796 8.13 - 771 -
Selenium Se <0.001 <0.001 <0.001 <90.001 <0.001 <0.001 - < 0.001 0.0t
Sedivm Na i1.4 11.2 103 11.1 1.5 10.9 - 1.5 200
Uranium U <0.00001} <0.00001 | <0.00001] 0.00004 -| <0.00001 [j< 0.0000] - < 0.0000! 0.10
Zine Zn 0.019 0.010 0.009 0.005 <0.005 0.005 - 0.012 5.0
Dissotved Metals (mg/l)
Aluminum . Al <0.005 0.010 < 0.005 <0.005 < 0.005 - <0.005 - -
Arsenic As 0.0031 0.002) 0.0021 0.0036 0.0037 - 0.0038 - 0.025
Barium Ba 0.02? 0.019 0.019 0.028 0.028 - 0030 - 1.0
Boron B <0.05 <005 <0.05 <0.05 <9.05 - <0.05 - 5.0
Cadmium Cd <0.0002 | <0.0002 | <0.0002 § <0.0002 < 0.0002 - < 0.0002 - 0.005
Calcium : Ca 50.6 51.5 512 4.8 454 - 51.3 - -
Chromiumn Cr <0.005 | <0.005 | <0.008 < 0.001 <0.001 - 0.001 - 0.05
Copper Cu <0.00] <0.001 <0.001 <0.001 <0.001 - <0.001 - 1.0
Iron (a - lab/sample error) Pe 7.8 1.6 2.06 83 8.118.69 - <0.03 (2) 0.04 03
Lead P <0.001 <0.001 <0.001 < 0.00} <0.001 - 0.002 - 0.01
Magnesium Mg 325 324 31.8 kxy) 337 - 373 - .
Manganese Mn 0.511 0.521 0.502 0.455 0.47M0.449 - 0.550 0.489 0.05
Mercury Hg < 0.00005 { < 0.00005 | < 0.80005}f <0.00005 | <0.00005 - < 0.00005 - 0.001
Potassium X 8.57 8.68 8.58 8.02 821 - 8.23 . .
Selenium Se <0.001 <0.00] <0.001 <0.001 <0.00! - <0.001 - 0.0l
Sodium Nea 11.] 10.4 104 113 14 - 10.0 - 200
Uranium U < 0.00001 § < 0.00001 | <0.00001f 0.00001 < 0.00001 - < 0.00001 - 0.10
Zinc Zn 0.020 0.016 0.008 0.008 <0.005 - 0.005 - 5.0

Notes: Entries with duplicate result/analysis are separated by \ P:\0500-0599\559-009\data-calcs\chem analysis.xls)}Sheetl

F - Filtered, ASF - Acraied/Filtered, All filtering in field with 0.45 microm filter.
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Kerr Wood Leidal Associates Ltd.
139 West 16" Street

North Vancouver, B.C.

VM 1T3

i

Attention: Mr. D.J. Sanders, A.Sc.T.

¢
u-

Dear Sirs:

Re: Hydrogeological Assessment - Nazko 1,R. 20, Nazko, B.C.

Piteau Associates Engineering Ltd. (Piteau) was retained by Kerr Wood Leidal Associates Ltd.
(KWL) to review groundwater conditions and water quality in the vicinity of Nazko .R. 20, and to
address the potential for variation in water quality parameters during long-term pumping from two
new welis constructed on the Reserve in 2000. We were also asked to considat the potentiai tar

regional variations in groundwater quality, and the possibility of locating a groundwater source
requiring less treatment than groundwater from PW-1 and PW-2.

.

4
.

Piteau has previously conducted groundwater investigations at Nazko, and was involved with
construction of PW-1 and PW-2. The resuits of this groundwater supply development program

are summarized in a June 2000 report to the Nazko Band Government entitied “Groundwater
Supply Investigation for Nazke I.R. 20, Nazko, B.C.*

GROUNDWATER QUALITY

-

The attached Table | summarizes all available groundwater analysis data for PW-1 and PW-2
compiled from previous work by Piteau, and subsequent sampling and analysis by KWL,
Concentrations of iron and manganese exceed allowable limits, as do turbidity and other
parameters such as the total trihalomethane formation potential and gross alpha radiation. The
total arganic carbon (TOC) concentration in groundwater from PW-1 is also relatively high, and
levels in groundwater from PW-2 are also expected to be high. Although there is no maximum
aliowable limit for TOC, this is a concem due to the potential for organic carbon to complex with
dissolved iron and complicate water treatment processes, and due to the potential for torming

undesirable byproducts if chlorine disinfection is used. For this reason, a TOC concentration of
less than 2.5 mg/L is desirable.

(-

TR e

Although the arsenic concentrations in groundwaters from PW-1 and PW-2 are below the
maximum allowable concentration (MAC) of (0.025 mg/L) specified in the Canadian Drinking
Water Guideline (COWG), this parameter is of general concem, given that the arsenic
concentration in the deeper well formerty used to supply the village (New Well) exceeds the MAC.
We believe that the relatively high concentration in the iower aquifer may result from its proximity
to volcanic bedrock, which may be the soucce of the high arsenic levels.

]
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Technical Memorandum - Preliminary Water Quality Results 2
May 24, 2001
Parameter Units Guidelines (1) Observed Range

Turbidity NTU <5 47.9-94.1

Iron mg/L 0.3 7.8-879

Manganese mg/L. 0.05 0.445 - 0.546

TOC (THM precursors) mgil - 7.5-8.2

THMFP mgil 0.100 0.406

Gross Alpha Ba/L 0.1 <0.18-0.35

(1) Guidelines for Canadian Drinking Water Quality, 1996

In the field, it was observed that the water samples from PW-1 were always clear at the time
taken, yet turbidity results were consistently much higher when analyzed the next day at the
laboratory. Additional acidified samples taken indicated that most of the turbidity was likely the
result of the dissolved iron precipitating as colloidal iron. This would be due to exposure to air
during the sampling program.

Piteau ‘Associates have evaluated the raw water quality and groundwater conditions for wells

PW-1 and PW-2. For reference, their letter report dated May 17, 2001 is appended to this -

document.

D F TREATABIL

Based on the work completed 1o date, several technical issues must be addressed to determine the
most suitable direction to proceed further. These are outlined as follows:

complexity of treatment
testing for radionuclides
operational requirements
project schedule

project cost

Complexity of Treatment

The requirements for treating the water from PW-1 and PW-2 can be separated into two distinct
paths as follows:

Path 1; address all of the stated parameters of concern, except Gross Alpha
* Path 2; address all parameters including potential radionuclides (Gross Alpha).

In both cases, the level of total organic carbon adds a complicating factor since these include

precursors for disinfection byproduct formation (THM's), and they significantly complicate the
treatinent process required for removal of iron and manganese. Given the complex chemistry of

KERRWOOQD LEIDAL

sss0ciases limiced

002997




I -
]
- .

o T AN

' o
t

-‘-‘-x-.--.-_-\-'t-\

Technical Memorandum — Preliminary Water Quality Resuits 3
May 24, 2001

the raw water, any proposcd treatment of the wells PW-1 and PW-2 will likely require piloting
before a treatment process can be finalized.

Path 1

Addressing all of the parameters of concern, except Gross Alpha, requires a process train that
would include several stages of treatment including chemicals such as oxidants, a coagulant,
polymers and possibly pH adjustment. Adsorption with granular activated carbon may also be
required to further reduce the total organic carbon level in the finished water. A “package plant”

type of process available from different suppliers will be the best candidatc for treating this
water.

Path 2

Including Gross Alpba as a treatment parameter provides additional complexity because of
treatment process issues and dealing with a radioactive waste stream. The best available
technology for removing gross alpha (excluding radon and uranium) is reverse osmosis.
However, the reverse osmosis process would also require extensive pre-treatment to be effective
and provide for a reasonable membrane life. Testing of individual radionuclides that make up
Gross Alpha will be needed to better define the treatment process.

As mentioned, regardless of the treatment process, extensive piloting will be a necessity.
Process, selection of chemicals and dosages for correct operation of a new treatment system
remain to be confirmed.

Testing for Radionuclides

Should treatment of PW-1 and PW-2 proceed, testing for individual radionuclides would be
required. This would be costly and time consuming. Currently samples are sent to the
Saskatchewan Research Council, as there are no testing facilities for these parameters in British
Columbia. As noted, the treatment process required for addressing radionuclides, if applicable,

may not be suitable for a small remote community because of operational and special waste
handling issues.

Operational Requirements

The treatment process sclected for PW-1 and PW-2 will require a certified operator to care for
the daily operation of a treatment plant. Similar to most other small water systems, this
community initially will likely not have the staff with the qualifications and experience to
operate a system that would be required to treat groundwater from PW-1 and PW-2.

KERR WOOD LEIDAL
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COMMUNITY WATER SuPPLY STUDY — PHASE 2

FINAL REPORT
NAZKO BAND GOVERNMENT JUNE 2001

7. CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS
Based on the findings of this report, it is conciuded that:

1. The groundwater from wells PW-1 and PW-2 is high in iron, manganese, organic
carbon and possibly radionuclides.

2. Several processes are available for treatment of groundwater from wells PW-1 and
PW-2. Treatment of this water is very difficult and will require additional water
sampling and pilot testing to verify a process.

3. Groundwater from wells PW-1 and PW-2 cannot be assured as a suitable source of
supply for the community.

4. Any treatment of groundwater from PW-1 and PW-2 requires a highly trained
certified operator, which may preclude the implementation of the identified treatment
Process.

5. If the level of radionuclides are confirmed to be above the guidelines, an additional
step of reverse osmosis is considered the best available technology. However, the
difficulty associated with disposal of a special waste may preclude the
implementation of this option.

6. The PCl Membrane System option has a lower capital cost if used to treat Stump
Lake water instead of the groundwater from PW-1 and PW-2. 1t is possible to have a
PCI Membrane plant for Stump Lake completed by the end of 2001.

7. A new groundwater source that has acceptable raw water quality or is easy to treat

will have the lowest life cycle cost. However, the probability of finding a suitable
groundwater source is low.

7.2 RECOMMENDATIONS
Based on the above conclusions, it is recommended that:
1. The Band adopt the recommendations of this report.

2. The Band proceed with preliminary design of water supply from Stump Lake with
treatment by the PCI Membrane system.

3. Asrequested by INAC, the Band continue with the search for a suitable groundwater
source that would require a simple treatment system.

KERR WOQD LEIDAL ASSOCIATES LTD. 7-1
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