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Appendix D. Site C PAG Contact RSEM Surface Water Quality Monitoring Time Series Plots
— L5 Monthly and 5 in 30-day Data.
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Figure 176. 2019 Peace River (in situ) and RSEM L5 pond (lab) specific conductivity.
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Figure 177. 2019 Peace River and RSEM L5 pond lab specific conductivity.
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Figure 178. 2019 Peace River and RSEM L5 pond hardness (as CaCO5).
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Figure 179. 2019 Peace River and RSEM L5 pond total dissolved solids (TDS).
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Figure 180. 2019 Peace River and RSEM L5 pond total suspended solids (TSS).
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Figure 181. 2019 Peace River (in-sit) RSEM L5 pond (lab) turbidity.

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 245

Figure 182. 2019 Peace River (in-situ) and RSEM L5 pond (lab) pH.
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Figure 183. 2019 Peace River and RSEM L5 pond lab pH.
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Figure 184. 2019 Peace River and RSEM L5 pond total alkalinity (as CaCO3).
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Figure 185. 2019 Peace River and RSEM L5 pond total ammonia (as N).
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Figure 186. 2019 Peace River and RSEM L5 pond bromide (Br).

All Peace River results were less than the MDL and thus wete assigned the MDL value of 0.05 mg/L.
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Figure 187. 2019 Peace River and RSEM L5 pond chloride (Cl).

All Peace River results were less than the MDL and thus were assigned the MDL value of 0.5 mg/1..
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Figure 188. 2019 Peace River and RSEM L5 pond dissolved orthophosphate.

Peace River results less than the MDL were assigned the MDL value 0.001 mg/L. Pond data less than the MDL were assigned the cortesponding
MDL.
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Figure 189. 2019 Peace River and RSEM L5 pond fluoride (F).
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Figure 190. 2019 Peace River and RSEM L5 pond nitrate (as N).
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Figure 191. 2019 Peace River and RSEM L5 pond nitrite (as N).

Note: BC WQG for nitrite are chloride dependent, and therefore guidelines depicted in the plot are applicable for Peace River sites only. Based on the
range of chloride values obsetved in the Peace River, the applicable BC Maximum and 30-day guidelines ate 0.06 mg/L and 0.02 mg/L, respectively.
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Figure 192. 2019 Peace River and RSEM L5 pond sulfate (SO4).
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Figure 193. 2019 Peace River and RSEM L5 pond dissolved organic carbon (DOC).
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Figure 194. 2019 Peace River and RSEM L5 pond total organic carbon (TOC).
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Figure 195. 2019 Peace River and RSEM L5 pond total aluminum (Al).
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Figure 196. 2019 Peace River and RSEM L5 pond total antimony (Sb).

Results less than the MDL wete assigned the MDL value of 0.0005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 197. 2019 Peace River and RSEM L5 pond total arsenic (As).
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Figure 198. 2019 Peace River and RSEM L5 pond total barium (Ba).
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Figure 199. 2019 Peace River and RSEM L5 pond total beryllium (Be).

Results less than the MDL wete assigned the MDL value of 0.0001 mg/L (Pond) or 0.00002 mg/L (Peace River).
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Figure 200. 2019 Peace River and RSEM L5 pond total bismuth (Bi).

Results less than the MDL were assigned the MDL value of 0.001 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 201. 2019 Peace River and RSEM L5 pond total boron (B).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 265

Figure 202. 2019 Peace River and RSEM L5 pond total cadmium (Cd).
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Figure 203. 2019 Peace River and RSEM L5 pond total calcium (Ca).
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Figure 204. 2019 Peace River and RSEM L5 pond total chromium (Cr).
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Figure 205. 2019 Peace River and RSEM L5 pond total cobalt (Co).
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Figure 206. 2019 Peace River and RSEM L5 pond total copper (Cu); new dissolved copper BC WQG replaced the total copper
BC WQG in August 2019 (MOE 2019).
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Figure 207. 2019 Peace River and RSEM L5 pond total iron (Fe).
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Figure 208. 2019 Peace River and RSEM L5 pond total lead (Pb).
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Figure 209. 2019 Peace River and RSEM L5 pond total lithium (Li).
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Figure 210. 2019 Peace River and RSEM L5 pond total magnesium (Mg).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 274

Figure 211. 2019 Peace River and RSEM L5 pond total manganese (Mn).
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Figure 212. 2019 Peace River and RSEM L5 pond total mercury (Hg).

Results lower than the MDL are assigned the MDL value, which varies for total mercury depending on matrix effects. Most results in 2019 were
assigned the MDL value.
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Figure 213. 2019 Peace River and RSEM L5 pond total molybdenum (Mo).
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Figure 214. 2019 Peace River and RSEM L5 pond total nickel (Ni).
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Figure 215. 2019 Peace River and RSEM L5 pond total potassium (K).
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Figure 216. 2019 Peace River and RSEM L5 pond total selenium (Se).
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Figure 217. 2019 Peace River and RSEM L5 pond total silicon (Si).
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Figure 218. 2019 Peace River and RSEM L5 pond total silver (Ag).
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Figure 219. 2019 Peace River and RSEM L5 pond total sodium (Na).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 283

Figure 220. 2019 Peace River and RSEM L5 pond total strontium (Sr).
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Figure 221. 2019 Peace River and RSEM L5 pond total sulfur (S).
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Figure 222. 2019 Peace River and RSEM L5 pond total thallium (T1).

Results less than the MDL wete assigned the MDL value of 0.00001 mg/L (Pond and Peace River).
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Figure 223. 2019 Peace River and RSEM L5 pond total tin (Sn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 224. 2019 Peace River and RSEM L5 pond total titanium (Ti).

Pond results less than the MDL were assigned the MDL value of 0.005 mg/L.
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Figure 225. 2019 Peace River and RSEM L5 pond total uranium (U).
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Figure 226. 2019 Peace River and RSEM L5 pond total vanadium (V).

Results less than the MDL were assigned the MDL value of 0.005 mg/L (Pond) or 0.0005 mg/L (Peace River).
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Figure 227. 2019 Peace River and RSEM L5 pond total zinc (Zn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.003 mg/L (Peace River).
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Figure 228. 2019 Peace River and RSEM L5 pond total zirconium (Zr).

Results less than the MDL wete assigned the MDL value of 0.0001 mg/L (Pond) or 0.0003/0.0006 mg/L (Peace River).
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Figure 229. 2019 Peace River and RSEM L5 pond dissolved aluminum (Al).
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Figure 230. 2019 Peace River and RSEM L5 pond dissolved antimony (Sb).

Results less than the MDL wete assigned the MDL value of 0.0005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 231. 2019 Peace River and RSEM L5 pond dissolved arsenic (As).
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Figure 232. 2019 Peace River and RSEM L5 pond dissolved barium (Ba).
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Figure 233. 2019 Peace River and RSEM L5 pond dissolved beryllium (Be).

All results were less than the MDL and thus wete assigned the MDL value of 0.0001 mg/L (Pond) ot 0.00002 mg/L (Peace River).
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Figure 234. 2019 Peace River and RSEM L5 pond dissolved bismuth (Bi).

All results were less than the MDL and thus were assigned the MDL value of 0.001 mg/L (Pond) or 0.00005 mg/L. (Peace River).
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Figure 235. 2019 Peace River and RSEM L5 pond dissolved boron (B).

Results less than the MDL wete assigned the MDL value of 0.05 mg/L (Pond) or 0.01 mg/L (Peace River).
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Figure 236. 2019 Peace River and RSEM L5 pond dissolved cadmium (Cd).
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Figure 237. 2019 Peace River and RSEM L5 pond dissolved calcium (Ca).
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Figure 238. 2019 Peace River and RSEM L5 pond dissolved chromium (Cr).

Results less than the MDL wete assigned the MDL value of 0.001 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 239. 2019 Peace River and RSEM L5 pond dissolved cobalt (Co).

Results less than the MDL wete assigned the MDL value of 0.0002 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 240. 2019 Peace River and RSEM L5 pond dissolved copper (Cu). New dissolved copper BC WQG replaced the total
copper BC WQG in August 2019 (MOE 2019).
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Figure 241. 2019 Peace River and RSEM L5 pond dissolved iron (Fe).

Results less than the MDL wete assigned the MDL value of 0.01 mg/L (Pond and Peace River).
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Figure 242. 2019 Peace River and RSEM L5 pond dissolved lead (Pb).

Results less than the MDL wete assigned the MDL value of 0.0002 mg/L (Pond) or 0.00005 mg/L (Peace River).
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Figure 243. 2019 Peace River and RSEM L5 pond dissolved lithium (Li).
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Figure 244. 2019 Peace River and RSEM L5 pond dissolved magnesium (Mg).
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Figure 245. 2019 Peace River and RSEM L5 pond dissolved manganese (Mn).
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Figure 246. 2019 Peace River and RSEM L5 pond dissolved mercury (Hg).

Results less than the MDL wete assigned the MDL value of 0.000005 mg/L (Peace River), 0.000002 mg/L (Pond)
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Figure 247. 2019 Peace River and RSEM L5 pond dissolved molybdenum (Mo).
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Figure 248. 2019 Peace River and RSEM L5 pond dissolved nickel (Ni).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 312

Figure 249. 2019 Peace River and RSEM L5 pond dissolved potassium (K).
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Figure 250. 2019 Peace River and RSEM L5 pond dissolved selenium (Se).
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Figure 251. 2019 Peace River and RSEM L5 pond dissolved silicon (Si).
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Figure 252. 2019 Peace River and RSEM L5 pond dissolved silver (Ag).

Results less than the MDL were assigned the MDL value of 0.00002 mg/L (Pond) or 0.00001 mg/L (Peace River).
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Figure 253. 2019 Peace River and RSEM L5 pond dissolved sodium (INa).
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Figure 254. 2019 Peace River and RSEM L5 pond dissolved strontium (Sr).
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Figure 255. 2019 Peace River and RSEM L5 pond dissolved sulfur (S).
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Figure 256. 2019 Peace River and RSEM L5 pond dissolved thallium (T1).

Results less than the MDL were assigned the MDL value of 0.00001 mg/L (Peace River and Pond).
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Figure 257. 2019 Peace River and RSEM L5 pond dissolved tin (Sn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 258. 2019 Peace River and RSEM L5 pond dissolved titanium (Ti).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0003 mg/L (Peace River).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 322

Figure 259. 2019 Peace River and RSEM L5 pond dissolved uranium (U).
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Figure 260. 2019 Peace River and RSEM L5 pond dissolved vanadium (V).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0005 mg/L (Peace River).
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Figure 261. 2019 Peace River and RSEM L5 pond dissolved zinc (Zn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.001 mg/L (Peace River).
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Figure 262. 2019 Peace River and RSEM L5 pond dissolved zirconium (Zr).

Results less than the MDL wete assigned the MDL value of 0.0001 mg/L (Pond) or 0.0003 mg/L (Peace River).
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Appendix E. Site C PAG Contact RSEM Surface Water Quality Monitoring Time Series Plots
— L6 Monitoring Data.
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Figure 263. 2019 Peace River (in situ) and RSEM L6 pond (lab) specific conductivity.
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Figure 264. 2019 Peace River and RSEM L6 pond lab specific conductivity.
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Figure 265. 2019 Peace River and RSEM L6 pond hardness (as CaCO5).
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Figure 266. 2019 Peace River and RSEM L6 pond total dissolved solids (TDS).
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Figure 267. 2019 Peace River and RSEM L6 pond total suspended solids (TSS).
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Figure 268. 2019 Peace River (in-sit) RSEM L6 pond (lab) turbidity.
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Figure 269. 2019 Peace River (in-situ) and RSEM L6 pond (lab) pH.
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Figure 270. 2019 Peace River and RSEM L6 pond lab pH.

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 335

Figure 271. 2019 Peace River and RSEM L6 pond total alkalinity (as CaCO3).
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Figure 272. 2019 Peace River and RSEM L6 pond total ammonia (as N).
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Figure 273. 2019 Peace River and RSEM L6 pond bromide (Br).

All Peace River results were less than the MDL and thus wete assigned the MDL value of 0.05 mg/L.
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Figure 274. 2019 Peace River and RSEM L6 pond chloride (Cl).

All Peace River results were less than the MDL and thus were assigned the MDL value of 0.5 mg/1..
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Figure 275. 2019 Peace River and RSEM L6 pond dissolved orthophosphate.

Peace River results less than the MDL were assigned the MDL value 0.001 mg/L. Pond data less than the MDL were assigned the cortesponding
MDL.
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Figure 276. 2019 Peace River and RSEM L6 pond fluoride (F).
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Figure 277. 2019 Peace River and RSEM L6 pond nitrate (as N).
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Figure 278. 2019 Peace River and RSEM L6 pond nitrite (as N).

Note: BC WQG for nitrite are chloride dependent, and therefore guidelines depicted in the plot are applicable for Peace River sites only. Based on the
range of chloride values observed in the R6 pond, the applicable BC Maximum and 30-day guidelines ate 0.6 mg/L and 0.2 mg/L, respectively.
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Figure 279. 2019 Peace River and RSEM L6 pond sulfate (SO4).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 344

Figure 280. 2019 Peace River and RSEM L6 pond dissolved organic carbon (DOC).
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Figure 281. 2019 Peace River and RSEM L6 pond total organic carbon (TOC).
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Figure 282. 2019 Peace River and RSEM L6 pond total aluminum (Al).
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Figure 283. 2019 Peace River and RSEM L6 pond total antimony (Sb).

Results less than the MDL were assigned the MDL value of 0.0005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 284. 2019 Peace River and RSEM L6 pond total arsenic (As).
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Figure 285. 2019 Peace River and RSEM L6 pond total barium (Ba).
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Figure 286. 2019 Peace River and RSEM L6 pond total beryllium (Be).

All results were less than the MDL and thus were assigned the MDL value of 0.0001 mg/L (Pond) or 0.00002 mg/L. (Peace River).
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Figure 287. 2019 Peace River and RSEM L6 pond total bismuth (Bi).

Results less than the MDL wete assigned the MDL value of 0.001 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 288. 2019 Peace River and RSEM L6 pond total boron (B).
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Figure 289. 2019 Peace River and RSEM L6 pond total cadmium (Cd).
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Figure 290. 2019 Peace River and RSEM L6 pond total calcium (Ca).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 355

Figure 291. 2019 Peace River and RSEM L6 pond total chromium (Cr).
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Figure 292. 2019 Peace River and RSEM L6 pond total cobalt (Co).
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Figure 293. 2019 Peace River and RSEM L6 pond total copper (Cu). New dissolved copper BC WQG replaced the total copper
BC WQG in August 2019 (MOE 2019).
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Figure 294. 2019 Peace River and RSEM L6 pond total iron (Fe).
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Figure 295. 2019 Peace River and RSEM L6 pond total lead (Pb).
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Figure 296. 2019 Peace River and RSEM L6 pond total lithium (Li).
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Figure 297. 2019 Peace River and RSEM L6 pond total magnesium (Mg).
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Figure 298. 2019 Peace River and RSEM L6 pond total manganese (Mn).
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Figure 299. 2019 Peace River and RSEM L6 pond total mercury (Hg).

Results lower than the MDL are assigned the MDL value, which varies for total mercury depending on matrix effects. Most results in 2019 were
assigned the MDL value.
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Figure 300. 2019 Peace River and RSEM L6 pond total molybdenum (Mo).
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Figure 301. 2019 Peace River and RSEM L6 pond total nickel (Ni).
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Figure 302. 2019 Peace River and RSEM L6 pond total potassium (K).
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Figure 303. 2019 Peace River and RSEM L6 pond total selenium (Se).
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Figure 304. 2019 Peace River and RSEM L6 pond total silicon (Si).
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Figure 305. 2019 Peace River and RSEM L6 pond total silver (Ag).
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Figure 306. 2019 Peace River and RSEM L6 pond total sodium (Na).
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Figure 307. 2019 Peace River and RSEM L6 pond total strontium (Sr).
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Figure 308. 2019 Peace River and RSEM L6 pond total sulfur (S).
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Figure 309. 2019 Peace River and RSEM L6 pond total thallium (T1).

Results less than the MDL wete assigned the MDL value of 0.00001 mg/L (Pond and Peace River).
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Figure 310. 2019 Peace River and RSEM L6 pond total tin (Sn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 311. 2019 Peace River and RSEM L6 pond total titanium (Ti).

Pond results less than the MDL were assigned the MDL value of 0.005 mg/L.
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Figure 312. 2019 Peace River and RSEM L6 pond total uranium (U).
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Figure 313. 2019 Peace River and RSEM L6 pond total vanadium (V).

Results less than the MDL were assigned the MDL value of 0.005 mg/L (Pond) or 0.0005 mg/L (Peace River).
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Figure 314. 2019 Peace River and RSEM L6 pond total zinc (Zn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.003 mg/L (Peace River).
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Figure 315. 2019 Peace River and RSEM L6 pond total zirconium (Zr).

Results less than the MDL wete assigned the MDL value of 0.0001 mg/L (Pond) or 0.0003 mg/L (Peace River).
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Figure 316. 2019 Peace River and RSEM L6 pond dissolved aluminum (Al).
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Figure 317. 2019 Peace River and RSEM L6 pond dissolved antimony (Sb).

Results less than the MDL wete assigned the MDL value of 0.0005 mg/L (R5b pond) or 0.0001 mg/L (Peace River).
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Figure 318. 2019 Peace River and RSEM L6 pond dissolved arsenic (As).
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Figure 319. 2019 Peace River and RSEM L6 pond dissolved barium (Ba).
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Figure 320. 2019 Peace River and RSEM L6 pond dissolved beryllium (Be).

All results were less than the MDL and thus wete assigned the MDL value of 0.0001 mg/L (Pond) or 0.00002 mg/L (Peace River).
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Figure 321. 2019 Peace River and RSEM L6 pond dissolved bismuth (Bi).

All results were less than the MDL and thus were assigned the MDL value of 0.001 mg/L (Pond) or 0.00005 mg/L. (Peace River).
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Figure 322. 2019 Peace River and RSEM L6 pond dissolved boron (B).

Results less than the MDL wete assigned the MDL value of 0.05 mg/L (Pond) or 0.01 mg/L (Peace River).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 387

Figure 323. 2019 Peace River and RSEM L6 pond dissolved cadmium (Cd).
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Figure 324. 2019 Peace River and RSEM L6 pond dissolved calcium (Ca).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 389

Figure 325. 2019 Peace River and RSEM L6 pond dissolved chromium (Cr).

Results less than the MDL wete assigned the MDL value of 0.001 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 326. 2019 Peace River and RSEM L6 pond dissolved cobalt (Co).

Results less than the MDL wete assigned the MDL value of 0.0002 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 327. 2019 Peace River and RSEM L6 pond dissolved copper (Cu). New dissolved copper BC WQG replaced the total
copper BC WQG in August 2019 (MOE 2019).
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Figure 328. 2019 Peace River and RSEM L6 pond dissolved iron (Fe).

Results less than the MDL wete assigned the MDL value of 0.01 mg/L (Pond and Peace River).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 393

Figure 329. 2019 Peace River and RSEM L6 pond dissolved lead (Pb).

Results less than the MDL wete assigned the MDL value of 0.0002 mg/L (Pond) or 0.00005 mg/L (Peace River).

1200-14



Peace River Surface Water Quality and Pond Toxicity 2019 Annual Report Page 394

Figure 330. 2019 Peace River and RSEM L6 pond dissolved lithium (Li).
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Figure 331. 2019 Peace River and RSEM L6 pond dissolved magnesium (Mg).
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Figure 332. 2019 Peace River and RSEM L6 pond dissolved manganese (Mn).
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Figure 333. 2019 Peace River and RSEM L6 pond dissolved mercury (Hg).

Results less than the MDL wete assigned the MDL value of 0.000005 mg/L (Peace River), 0.000002 mg/L (Pond)
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Figure 334. 2019 Peace River and RSEM L6 pond dissolved molybdenum (Mo).
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Figure 335. 2019 Peace River and RSEM L6 pond dissolved nickel (Ni).
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Figure 336. 2019 Peace River and RSEM L6 pond dissolved potassium (K).
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Figure 337. 2019 Peace River and RSEM L6 pond dissolved selenium (Se).
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Figure 338. 2019 Peace River and RSEM L6 pond dissolved silicon (Si).
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Figure 339. 2019 Peace River and RSEM L6 pond dissolved silver (Ag).

Results less than the MDL were assigned the MDL value of 0.00002 mg/L (Pond) or 0.00001 mg/L (Peace River).
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Figure 340. 2019 Peace River and RSEM L6 pond dissolved sodium (INa).
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Figure 341. 2019 Peace River and RSEM L6 pond dissolved strontium (Sr).
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Figure 342. 2019 Peace River and RSEM L6 pond dissolved sulfur (S).
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Figure 343. 2019 Peace River and RSEM L6 pond dissolved thallium (T1).

Results less than the MDL were assigned the MDL value of 0.00001 mg/L (Peace River and Pond).
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Figure 344. 2019 Peace River and RSEM L6 pond dissolved tin (Sn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0001 mg/L (Peace River).
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Figure 345. 2019 Peace River and RSEM L6 pond dissolved titanium (Ti).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0003 mg/L (Peace River).
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Figure 346. 2019 Peace River and RSEM L6 pond dissolved uranium (U).
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Figure 347. 2019 Peace River and RSEM L6 pond dissolved vanadium (V).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.0005 mg/L (Peace River).
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Figure 348. 2019 Peace River and RSEM L6 pond dissolved zinc (Zn).

Results less than the MDL wete assigned the MDL value of 0.005 mg/L (Pond) or 0.001 mg/L (Peace River).
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Figure 349. 2019 Peace River and RSEM L6 pond dissolved zirconium (Zr).

Results less than the MDL wete assigned the MDL value of 0.0003 mg/L (Peace River except June 8) or 0.0001 mg/L (R5b pond).
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Appendix F. 2019 Quality Assurance and Quality Control Summary.
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Table 41. ALS Environmental hold time exceedance summary for 2019.

Parameter Date Hold Time Number of Qualifier
(2019) Recommended  Actual Samples/Sites

Exceeded'

Diss. Orthophosphate in Water by Colour  16-Jul 3 4 10 EHT
5-Sep 3 5 EHT
20-Sep 3 4 EHT
12-Dec 3 4 EHT

Nitrate in Water by IC (Low Level) 16-Jul 3 4 10 EHT
5-Sep 3 4 EHT
12-Dec 3 4 EHT

Nitrite in Water by IC (Low Level) 16-Jul 3 4 10 EHT
5-Sep 3 4 EHT
12-Dec 3 4 EHT

Turbidity by Meter 12-Dec 3 5 8 EHT

Total Suspended Solids by Grav. (1 mg/L) 15-Apr 7 8 2 EHT
6-May 7 8 EHT

Total Dissolved Solids by Gravimetric 15-Apr 7 8 10 EHT

Filtr. /Pres. for carbons and nutrients 12-Dec 3 4 EHT

1Speciﬁc sample sites where hold time exceedances occurred are provided in ALS laboratory reports.
Hold time exceedances for monthly, 5 in 30 day, and IDZ mapping water quality samples collected in 2019.

ALS Legend & Qualifier Definitions
EHT: Exceeded ALS recommended hold time prior to analysis.
EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.

Table 42. Field blank and travel blank detections in 2019.

Sample Type No. of Field Blank QA/QC Objective (<5.0% Detectable)
Sampling No. of Parameter No. of Detectable Results % Detectable QA/QC
Dates (2019) Results (n) 1 (>MDL) Results Objective Met
Field Blanks 20 1932 12 0.62% Yes
Travel Blanks 21 1106 6 0.54% Yes

" n refers to the total number of parameters analyzed in the field and travel blanks (non-detectable and detectable).
pH is not included in the calculation of detectable results.

The field blank QA/QC objective of <5% detectable is applied to the entire data set for the monitoring period
(CCME 2011).
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Table 43. Summary of cases with relative percent difference >20% for duplicate samples
in 2019.
Date Clear/ Site Parameter Relative Percent
(2019) Turbid Flow ' Difference (%) >
29-Jan Clear RBPR-7.15 Manganese (Mn)-Dissolved 28.2
Manganese (Mn)-Total 20.3
Sodium (Na)-Dissolved 39.4
Sodium (Na)-Total 39.4
28-Feb Clear RBPR-5.81 Total Organic Carbon 20.0
28-Mar Clear PR-3.88 Aluminum (Al)-Total 20.4
Chromium (Cr)-Total 29.9
Iron (Fe)-Total 28.2
Lead (Pb)-Total 26.2
Titanium (T1)-Total 32.6
Total Phosphorus (P) 23.1
22-Apr Very Turbid RBPR-5.81 Total Dissolved Solids 24.4
13-May Very Turbid LBPR-4.60 Manganese (Mn)-Dissolved 90.7
LBPR-4.60 Sodium (Na)-Total 33.4
Sulfur (S)-Dissolved 22.7
Sulfur (S)-Total 32.0
12-Jun Turbid RBPR-9.34 Manganese (Mn)-Dissolved 22.0
Nitrate (as N) 72.8
Selenium (Se)-Dissolved 20.9
Total Suspended Solids 35.1
16-Jul Clear LBPR-9.34 Aluminum (Al)-Total 20.6
Arsenic (As)-Total 34.2
Chromium (Cr)-Total 20.7
Mercury (Hg)-Total 145.0
Titanium (T1)-Total 42.0
LBPR-9.34 Total Suspended Solids 34.2
18-Aug Turbid PR-3.88 Aluminum (Al)-Total 44.6
Arsenic (As)-Total 26.8
Beryllium (Be)-Total 29.1
Chromium (Cr)-Total 40.8
Cobalt (Co)-Total 29.0
Copper (Cu)-Total 23.6
Iron (Fe)-Total 39.7

! Clear flow: Peace River sampling site TSS < 25 mg/L; Turbid flow: Peace River TSS > 25 mg/L and < 100

mg/L; Very Turbid: Peace River TSS > 100 mg/L.

? RPD was calculated if at least one replicate was > 5 times the MDL.
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Table 43. Continued.
Date Clear/ Site Parameter Relative Percent
(2019) Turbid Flow ' Difference (%) >
18-Aug Turbid PR-3.88 Lead (Pb)-Total 29.1
Nickel (Ni)-Total 27.7
Selenium (Se)-Total 21.6
Silicon (S1)-Total 24.7
Thallium (T1)-Total 35.7
Titanium (Ti)-Total 39.2
Vanadium (V)-Total 36.9
Zinc (Zn)-Total 27.5
20-Sep Clear RBPR-5.69 Iron (Fe)-Total 20.9
Selenium (Se)-Dissolved 28.0
Titanium (Ti)-Total 38.8
Turbidity (lab, NTU) 55.4
1-Oct Clear RBPR-5.81 Titanium (Ti)-Total 27.5
8-Oct Clear RBPR-7.05 Aluminum (Al)-Dissolved 24.5
Cadmium (Cd)-Total 100.0
Molybdenum (Mo)-Total 69.2
Selenium (Se)-Dissolved 39.1
Titanium (Ti)-Total 32.5
16-Oct Clear RBPR-7.15 Chromium (Cr)-Total 29.8
. RBPR-7.15 Turbidity (Iab, NTU) 32.4
22-Oct Clear LBPR-4.50 Cadmium (Cd)-Total 24.6
Chromium (Cr)-Total 27.8
Titanium (Ti)-Total 24.2
Total Dissolved Solids 29.1
21-Nov Clear RBPR-9.34 Cadmium (Cd)-Total 51.6
Titanium (T1i)-Total 32.9
12-Dec Turbid LBPR-9.34 Aluminum (Al)-Dissolved 27.3
Aluminum (Al)-Total 77.6
Cadmium (Cd)-Total 87.5
Chromium (Cr)-Total 61.9
Iron (Fe)-Total 82.4
Lead (Pb)-Total 69.5
Manganese (Mn)-Dissolved 36.1
Manganese (Mn)-Total 48.8
Titanium (Ti)-Total 65.4
Total Phosphorus (P) 57.1
Total Suspended Solids 75.2

! Clear flow: Peace River sampling site TSS < 25 mg/L; Turbid flow: Peace River TSS > 25 mg/L and < 100

mg/L; Very Turbid: Peace River TSS > 100 mg/L.

2 RPD was calculated if at least one replicate was > 5 times the MDL.
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Table 44. Summary of cases with a relative standard deviation >18% for triplicate samples
in 2019.
Date Site Parameter (units) Average SD Relative
(2019) Standard
Deviation (%)
20-Jan  PR-3.88 Turbidity (In Situ, NTU) 0.07 1.59 26.3
28-Feb  PR-3.88 Turbidity (In Situ, NTU) 0.93 1.45 20.9
28-Mar RBPR-5.70  Turbidity (In Situ, NTU) 21.7 6.03 27.8

! (standard deviation/average)*100

Table 45. Summary of cases where the dissolved metals to total metals ratio was >1.2 in
2019.
Parameter Date Site Concentration (mg/L) D-Metal/
(2019) Total Metal Dissolved Metal T-Metal Ratio
Molybdemun (Mo) 20-Sep LLBPR-4.50 0.00265 0.00359 1.4
Selenium (Se) 20-Jan RBPR-9.34 0.000199 0.000296 1.5
28-Feb RBPR-5.70 0.000218 0.000305 1.4
28-Mar  RBPR-9.34 0.000276 0.000365 1.3
29-Apr  LBPR-4.60 0.000366 0.000462 1.3
16-Jul PR-3.88 0.000386 0.000539 1.4
RBPR-7.15 0.00042 0.000507 1.2
RBPR-5.69 0.000341 0.000413 1.2
20-Sep LBPR-4.50 0.000487 0.000616 1.3
RBPR-5.81 0.000252 0.000307 1.2
RBPR-9.34 0.000368 0.000443 1.2
RBPR-5.69 0.000221 0.000322 1.5
1-Oct LLBPR-4.50 0.000479 0.000584 1.2
16-Oct  RBPR-7.15 0.000275 0.000336 1.2
22-Oct  PR-3.88 0.000305 0.000404 1.3
RBPR-7.05 0.000338 0.000413 1.2
RBPR-9.34 0.000273 0.00035 1.3
29-Oct  RBPR-7.15 0.000229 0.000296 1.3
21-Nov ~ PR-3.88 0.000257 0.000311 1.2
12-Dec ~ PR-3.88 0.000344 0.000422 1.2
RBPR-5.70 0.000226 0.000294 1.3
Sodium (Na) 16-Jul RBPR-7.05 1.72 2.07 1.2
LBPR-4.50 2.04 2.5 1.2
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To: Greg Scarborough, BC Hydro Date: March 31, 2020
Bryan Koehler, P.Eng., BC Hydro

c: Memo No.:

From: Lara Reggin, P.Geo. Tetra Tech File: 704-ENG.VMIN03021-02
James Barr, P.Geo. Tetra Tech

Subject: Site C Clean Energy Project

2019 Annual Report, ARD-ML Mitigation Site Audits

1.0 INTRODUCTION

This report presents a summary of field reviews completed during 2019 for the Site C Clean Energy Project related
to auditing the acid rock drainage and metal leaching (ARD-ML) materials management on-site in reference to:

BC Hydro Construction Environmental Management Plan (CEMP, Revisions 5.0 to 6.1, February 19, 2019 to
December 12, 2019, respectively);

Site C Clean Energy Project, Peace River Hydro Partners Main Civil Works Contract, Appendix 6-2 Technical
Specifications, Relocated Surplus Excavation Materials and Water Management, Section 13 40 00, Revision 4,
December 4, 2015.

Peace River Hydro Partners (PRHP) Environmental Management Plan (EMP), Appendix A: Acid Rock Drainage
and Metal Leachate Management Plan (Rev 10rev_1, 2016-10-27); and

PRHP Environmental Protection Plans (EPP), specific to facility or construction area.

Four site audits were completed in 2019 conducted by James Barr, P.Geo., and/or Lara Reggin, P.Geo., both of
Tetra Tech, on the following dates: February 20, May 29, August 27-29, and October 29, 2019. Mr. Barr and

Ms.

Reggin fulfill the role as BCH QP(ARD) as per the CEMP Appendix E, S. 6.1.2.

Wednesday February 20, 2019: The site audit was conducted by James Barr, P.Geo., of Tetra Tech. Mr. Barr
was accompanied by Molly Brewis and Brian Hawes. The morning was dedicated to an ARD-ML workshop for
on-site BC Hydro personnel. Time on-site was spent reviewing ARD-ML materials management at various
construction areas and Relocated Surplus Excavation Material (RSEM) facilities and designated water
discharge points. While on-site, contact and discussions were had with Bryan Woodward, Molly Brewis, and
Brian Hawes of BC Hydro.

Wednesday, May 29, 2019: The site audit was conducted by James Barr, P.Geo. and Scott Kingston, P. Geo.,
of Tetra Tech, and accompanied by BC Hydro personnel Brian Hawes and Brittany Myhal throughout the day,
and briefly by Alysha Parker during viewing of the eastern Spillway Approach Channel area. Time on-site was
spent reviewing ARD-ML materials management at various construction areas, RSEM facilities and designated
water discharge points. While on-site, contact and discussions were had with Bryan Woodward, Molly Brewis,
and Bryan Koehler of BC Hydro.

Wednesday, August 28 and Thursday, August 29, 2019: The site audit was conducted by Lara Reggin, P.Geo.,
of Tetra Tech, and accompanied by BC Hydro personnel Bryan Koehler on both dates and accompanied by
Brittany Myhal and Alysha Parker during portions of August 29, 2019. Time on-site was spent reviewing
ARD-ML materials management at various construction areas and RSEM facilities, and designated water
discharge points. Ms. Reggin participated in the Independent Engineer (IE) and Independent Environmental

Tetra Tech Canada Inc.
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Monitor (IEM) tour from 10:00 am to 2:00 pm, August 28, 2019. Verbal contact and discussions were completed
with Bryan Woodward of BC Hydro, and Kael Hanak and Katie Hill of PHRP.

= Tuesday, October 29, 2019: The site audit was conducted by James Barr, P. Geo. of Tetra Tech, and
accompanied by Bryan Koehler during the audit. Time on-site was spent reviewing ARD-ML materials
management at various construction areas and RSEM facilities and designated water discharge points. While
on-site, Mr. Barr participated in the IE and IEM tour that took place from 10:00 am to 2:00 pm, October 30, 2019
during which verbal contact and discussions were had with representatives of BC Hydro, PRHP and Aecon,
Flatiron, Dragados, and EBC (AFDE).

2.0 2019 SITE AUDITS OVERVIEW AND SITE CONDITIONS ‘

Each site visit and ARD-ML audit was comprised of visiting areas on-site with stored or exposed shale rock (PAG),
or areas in construction intended for future storage of PAG. In addition, several water conveyances and ponds
contact both PAG and non-PAG potentially influenced by PAG materials, were observed and field data collected,
as required.

2.1 Weather Conditions

The weather conditions during the four site visits for 2019 varied from snow covered, frozen conditions to dry
conditions, with temperatures as low as -10°C in February and October, to highs of 29°C in May.

Some flowing water or seepages were noted at various locations on-site. Due to either frozen (February; October)

or dry (May) conditions, flow was characterized as low within the ditches and on slopes.

Table 2-1:

Weather Conditions and Observations During Site Audits

Site Audit Date

Weather

Observations

Sunny, -10°C, windy, dry; 7-day
average temperature is -15°C, no

The weather conditions experienced during the site visit were
cold, windy and sunny. The site was snow covered with no

no precipitation within last 24 hours;
7-day total precipitation is 2.93 mm.

February 20, precipitation within last 24 hours; flow di A t where heat traci heat
2019 7-day trailing precipitation: 0.02 mm owing or ponding waler, except where heat fracing of heaters
(snow water equivalent). Data: North were u;ed. There was minimal prior 7-day total precipitation
Camp_B_Met60. ’ ' measuring 0.02 mm.
o . . Dry seasonal conditions were prevalent on-site. No
?_Li’r;nyésesgjge?érlswe\;\g&i}é’ igr}/{rc precipitation was measured in the previous 24 hours, and
May 29, 2019 y 9 P ’ 2.93 mm was measured for the previous 7 days (Fort St John

North Camp_C_MET_60) which precluded flowing water in
many of the ditches and water conveyance structures.

August 28 — 29,

Sunny with overcast periods, 5-19 °C,
fog in morning, dry conditions; 7-day
average temperature is 14 °C, no

Dry seasonal conditions were prevalent on-site. No
precipitation was measured in the previous 24 hours, and
9.35 mm was measured for the previous 7 days (Fort St John

7-day precipitation is 12.96 mm.
Data: North Camp_B_Met60.

2019 ?fzglp'tfg?n :(\elgihlir:a:?igfngdf 3h50umr;; North Camp_C_MET_60) that precluded flowing water in
DataY NorthpCarr‘l)p B Me;t60 ’ many of the ditches and water conveyance structures.
) o i . . Dry, sunny to light overcast and cool seasonal conditions were
?_Li;;nyév;?atoezte% “g?att\ljvrlg(?é ciryc prevalent on-site with temperatures ranging from -10 to 2°C.
October 29, no ryeci itat?on witrr:in last 24