Appendix C-6: Historical Electrical Conductivity Data

DMTE

Shouldice Wetland

Glen Management Wetland

MTE File No.: 33862-100

Dugout
Date s8 s9 s13 pc?nd Culvert 4 | Culvert 5 | Culvert 5a| Culvert 6 | Culvert 6a| Culvert 7 ng\r/ner Sinkhole sl s2 s3 Channel A|Channel B| D.U. Dam
(SG1)
16-Mar-09 379 389 342 353 - - - - - - 344 341 ++ 361 373 - - -
24-Mar-09 417 426 368 380 - - - - - - - 353 ++ 368 377 - - -
19-Jun-09 438 * 465 440 - - - - - - - 346 411 409 399 - - -
8-Jul-09 470 * 579 592 520 521 * 386 * 370 - 440 437 437 432 451 497 373
20-Aug-09 494 * 690 - - - - - - - 446 ** - 481 490 501 ** 354
16-Sep-09 385 ** ** ** 514 580 473 450 ** 413 490 ** 527 522 532 539 ** 363
20-Oct-09 359 348 745 590 494 743 397 386 * 347 ** ** 506 502 515 520 ** 366
27-Nov-09 522 - 718 457 565 510 - 359 356 356 453 453 502 493 507 517 * 475
29-Mar-10 391 439 395 405 * 399 * 314 * 328 387 385 396 388 390 404 427 409
30-Apr-10 449 * 469 472 506 495 * 386 * 390 430 434 465 465 463 484 ** 403
25-May-10 461 467 505 519 483 565 * 427 * 424 383 399 441 434 442 455 ** 377
25-Jun-10 534 561 598 590 382 381 * 331 * 404 418 394 470 475 492 500 537 379
26-Jul-10 591 597 681 690 425 422 * 431 * 460 434 405 527 530 515 534 551 368
26-Aug-10 595 630 595 675 550 465 * 369 * 484 595 * 560 562 570 582 681 386
4-Oct-10 584 627 597 628 492 408 386 363 426 510 534 538 529 532 531 539 704 547
1-Nov-10 562 615 654 732 573 537 433 418 413 429 528 526 545 542 550 547 675 497
6-Dec-10 + + - - - - - - - - - - - - - - - -
4-May-11 428 453 - - 463 410 370 359 360 368 371 372 396 399 402 415 414 449
24-May-11 426 460 467 450 477 421 399 368 371 392 440 435 410 420 435 461 438 477
27-Jun-11 580 ** 594 608 484 421 408 414 441 440 444 441 499 478 489 432 510 *
26-Jul-11 636 ** 622 725 * 471 458 445 456 486 469 * 543 550 552 431 569 *
30-Aug-11 454 491 597 633 290 369 368 369 335 312 475 * 484 485 503 318 - *
22-Sep-11 455 588 696 712 545 420 412 410 388 356 519 * 514 515 515 584 529 639
26-Oct-11 627 576 559 560 548 477 442 493 404 410 440 444 464 459 470 568 472 588
29-Nov-11 584 545 595 605 550 491 436 444 396 398 442 445 402 394 418 489 442 501
22-Dec-11 - - 532 532 - - - - - - - - - - - - - -
11-Jan-12 570 562 542 545 ++ ++ ++ ++ ++ ++ 538 532 534 538 541 553 585 528
27-Feb-12 560 555 560 599 ++ ++ ++ ++ ++ ++ 583 532 570 585 571 578 586 539
29-Mar-12 522 534 495 525 470 431 419 430 404 400 577 568 511 496 495 533 ** 496
25-Apr-12 540 544 550 585 472 421 412 410 394 398 436 433 477 475 477 493 508 474
29-May-12 564 552 620 653 531 552 500 477 478 469 416 * 515 521 551 561 ** 535
13-Jun-12 574 ** 738 803 540 562 505 486 481 473 402 * 502 505 528 542 * 566
11-Jul-12 * ** 769 921 * 468 ** 443 ** ** 394 * 498 494 503 495 ** 503
30-Aug-12 * ** 1016 1028 * 620 446 428 440 427 556 550 622 618 617 639 * 354
25-Sep-12 * ** 1046 1046 580 564 400 389 411 353 550 * 632 628 642 683 ** 500
23-Oct-12 658 657 688 742 788 681 490 430 430 341 579 566 616 593 594 710 618 618
27-Nov-12 645 662 637 677 692 597 488 452 422 386 521 516 523 521 528 539 603 619
19-Dec-12 610 603 571 590 ++ ++ ++ ++ ++ ++ 485 485 498 502 503 520 644 527
28-Jan-13 589 576 534 545 ++ ++ ++ ++ ++ ++ 501 505 478 478 460 517 620 515
26-Feb-13 540 656 490 503 ++ ++ ++ ++ ++ ++ 520 518 500 502 508 510 594 509
26-Mar-13 513 520 465 473 ++ 392 397 ++ 396 418 458 456 455 457 468 475 572 493
23-Apr-13 423 450 465 389 422 392 350 324 324 354 346 337 377 378 393 391 455 356
27-May-13 512 518 528 488 492 466 387 383 378 396 432 427 440 440 442 454 466 445
17-Jun-13 543 557 606 652 507 481 401 394 393 410 476 469 433 439 440 457 476 385
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Appendix C-6: Historical Electrical Conductivity Data

DMTE

Shouldice Wetland

Glen Management Wetland

MTE File No.: 33862-100

Dugout
Date s8 s9 s13 pc?nd Culvert 4 | Culvert 5 | Culvert 5a| Culvert 6 | Culvert 6a| Culvert 7 ng\r/ner Sinkhole sl s2 s3 Channel A|Channel B| D.U. Dam
(SG1)
30-Jul-13 440 441 687 672 *x 466 467 426 485 504 418 *x 527 528 535 545 *x 359
13-Aug-13 - - - - - - - - - - 426 *x *x 576 575 572 *x 368
19-Sep-13 *x *x 1098 1238 *x 632 441 402 *x 451 455 460 581 580 583 598 *x 446
25-Oct-13 644 630 716 777 654 388 358 358 357 355 - - - - - - - -
30-Nov-13 604 605 569 600 ++ ++ ++ ++ ++ ++ 483 491 491 491 492 506 635 540
15-Mar-14 468 - - - ++ ++ ++ ++ ++ ++ 492 493 488 486 473 502 563 420
28-Apr-14 - - 425 434 479 448 346 338 330 378 356 355 374 371 387 392 422 432
24-May-14 495 492 506 505 498 472 378 378 377 375 423 424 436 433 442 454 474 -
27-Jun-14 542 610 664 675 503 517 391 390 391 395 430 431 453 438 436 460 *x 366
15-Jul-14 - - - - - - - - - - - - - - - - - -
12-Sep-14 401 576 1005 1056 - - - - - - 489 *x 583 585 575 596 *x 415
23-Oct-14 309 634 367 - 650 495 387 365 364 358 491 491 - - - - - -
29-Jan-15 503 499 609 ++ - - - - - - - - 579 571 511 589 ++ 595
13-Mar-15 585 565 636 646 - - - - - - 573 568 571 578 578 600 ++ 537
27-Apr-15 518 518 500 520 523 473 402 391 392 344 440 443 458 460 465 476 529 481
29-May-15 543 542 608 596 563 589 443 438 429 432 499 506 513 528 525 536 i 432
29-Jun-15 576 582 753 774 574 574 413 408 403 382 503 499 419 498 491 414 *x 430
28-Jul-15 595 *x 687 951 x* 571 452 406 Dry 409 495 ** 570 566 576 577 *x 356
26-Aug-15 452 *x 1016 1172 634 495 437 450 438 427 510 ** 610 606 605 622 *x 368
28-Sep-15 639 *x 1054 1064 589 546 458 454 444 408 550 * 605 602 604 608 i 567
22-0Oct-15 650 508 1028 1048 x* 618 470 462 460 409 555 ** 615 622 623 635 *x 415
17-Nov-15 615 604 636 665 *k 410 380 362 356 352 508 ** 520 516 510 519 *x 537
23-Dec-15 582 567 548 566 639 452 404 376 368 364 447 *x 443 445 461 462 *x 454
Min 309 348 342 353 290 344 337 374 361 373 318 414 354
Max 658 662 1098 1238 788 595 568 632 628 642 710 704 639
Avg 523 545 631 656 442 472 457 501 498 501 518 542 462
Notes:
units = yS/cm
values are compensated to 20 degrees Celsius
* = no flow observed
** = dry
++ = frozen
- = not measured
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Appendix C-7: Historical Temperature Data

DMTE

Shouldice Wetland

Glen Managment Area

MTE File No.: 33862-100

Dugout
Date s8 s9 s13 pc?nd Culvert 4 | Culvert 5 | Culvert 5a| Culvert 6 | Culvert 6a| Culvert 7 ng\r/ner Sinkhole sl s2 s3 Channel A|Channel B| D.U. Dam
(SG1)
16-Mar-09 6.6 6.4 4.7 6.5 - - - - - - 1.0 1.3 ++ 2.1 1.3 - - -
24-Mar-09 6.2 5.8 4.2 6.0 - - - - - - - 3.5 ++ 2.6 2.8 - - -
19-Jun-09 7.7 * 9.0 18.0 - - - - - - - 19.4 10.2 10.4 11.7 - - -
8-Jul-09 8.6 * 8.5 11.8 17.5 17.7 16.5 * 17.2 - 17.2 11.7 11.8 13.6 14.9 16.7 20.6
20-Aug-09 15.6 * 16.6 - - - - - - - 21.9 ** ** 11.6 12.9 14.5 ** 23.7
16-Sep-09 13.8 ** ** ** 21.8 19.2 20.3 19.9 ** 14.9 8.2 ** 11.3 12.6 12.6 12.5 ** 17.1
20-Oct-09 8.9 8.2 9.3 - 11.2 9.0 9.4 8.4 * 9.3 ** ** 11.6 12.1 12.1 12.7 ** 10.3
27-Nov-09 9.1 - 8.0 - 6.4 5.8 - 5.6 6.1 5.5 6.0 6.6 10.0 10.0 10.0 9.4 * 6.0
29-Mar-10 6.7 6.6 5.3 5.3 * 5.7 * 6.4 * 8.0 6.9 6.9 5.1 5.0 5.0 6.2 7.6 7.9
30-Apr-10 8.0 - 7.1 9.7 21.0 15.5 * 18.8 * 17.2 22.2 17.2 7.3 7.5 7.6 11.5 ** 19.5
25-May-10 8.0 9.2 9.6 18.7 22.5 17.8 * 21.6 * 21.1 22.5 21.1 9.0 10.2 10.2 16.1 ** 27.4
25-Jun-10 9.3 10.0 10.4 10.8 17.4 17.8 * 18.1 * 18.2 22.8 23.4 11.2 12.0 13.6 13.4 19.2 25.5
26-Jul-10 10.5 18.3 22.5 23.2 20.5 21.1 * 22.2 * 21.2 19.4 21.4 11.7 12.8 15.2 15.0 20.2 24.7
26-Aug-10 20.3 21.2 24.6 23.1 26.9 24.7 * 24.4 * 24.2 23.4 * 13.2 14.9 16.1 18.6 22.0 28.3
4-Oct-10 10.8 11.3 12.6 15.1 15.3 13.5 15.3 13.6 15.6 16.2 16.3 14.7 13.3 13.7 13.5 14.4 15.1 13.8
1-Nov-10 10.1 9.7 7.6 8.8 7.2 8.0 5.8 4.5 4.8 5.1 4.4 4.6 11.1 11.3 10.6 10.8 10.6 4.4
6-Dec-10 1.2 1.7 - - - - - - - - - - - - - - - 3.4
4-May-11 6.3 6.3 - - 11.3 12.1 12.5 12.8 12.7 12.7 12.8 12.3 8.3 9.1 9.1 9.0 9.3 11.0
24-May-11 7.0 8.2 7.5 9.2 11.8 12.9 13.0 13.1 13.1 12.9 16.9 16.6 11.2 12.2 11.7 11.8 115 9.0
27-Jun-11 9.1 ** 15.2 23.2 28.5 25.5 25.5 23.3 25.4 25.2 18.1 18.0 13.6 15.6 15.2 18.2 ** 26.6
26-Jul-11 16.2 ** 19.0 27.9 * 21.7 25.8 26.2 23.2 22.8 22.3 * 12.7 15.0 14.3 14.5 ** 24.0
30-Aug-11 22.2 25.5 16.5 21.7 20.6 21.5 21.0 21.5 20.8 19.5 21.6 * 12.4 14.7 14.4 - ** 22.5
22-Sep-11 13.0 20.7 13.8 23.7 19.8 13.9 18.4 20.5 19.1 18.4 17.0 * 13.9 14.7 14.0 14.2 13.0 8.8
26-Oct-11 10.8 8.1 10.9 9.8 9.1 9.7 8.0 8.3 8.2 9.0 8.0 8.0 9.6 9.5 9.4 9.6 9.6 5.9
29-Nov-11 10.8 9.8 8.8 8.0 4.9 5.0 4.9 4.9 5.0 5.0 3.7 3.6 5.7 5.6 5.6 5.5 5.6 5.1
22-Dec-11 - - - - - - - - - - - - - - - - - -
11-Jan-12 8.6 8.4 6.9 6.8 ++ ++ ++ ++ ++ ++ 1.8 1.1 4.3 3.5 3.6 4.1 4.9 4.8
27-Feb-12 6.9 6.7 4.8 3.0 ++ ++ ++ ++ ++ ++ 0.6 1.0 3.3 3.1 2.7 3.4 3.1 3.7
29-Mar-12 7.5 7.1 5.5 6.6 4.9 5.1 5.0 5.3 4.9 5.9 5.5 5.6 7.2 7.8 8.0 7.0 ** 4.6
25-Apr-12 8.0 8.1 7.2 16.5 12.1 12.1 12.7 104 13.7 10.1 8.0 8.5 7.8 8.0 8.1 7.9 7.1 10.2
29-May-12 13.5 12.8 19.0 23.9 16.7 16.7 16.5 18.6 15.0 17.7 20.5 * 9.1 9.0 9.4 17.1 ** 27.3
13-Jun-12 13.4 ** 14.8 26.2 22.1 21.4 21.8 22.1 23.0 20.1 19.8 * 10.5 10.2 10.0 16.4 * 28.1
11-Jul-12 * ** 18.8 32.5 * 28.0 ** 27.2 ** ** 22.5 * 12.2 13.1 12.7 22.8 ** 29.2
30-Aug-12 * ** 15.3 19.4 * 23.7 23.8 23.0 23.1 22.6 21.5 23.0 10.7 12.1 12.1 16.5 * 26.7
25-Sep-12 * ** 11.2 12.2 11.8 13.2 13.4 14.6 12.2 12.4 13.2 * 10.9 12.0 11.9 13.2 ** 14.6
23-Oct-12 10.8 11.4 11.3 11.2 10.8 11.5 11.2 11.6 11.4 11.6 12.9 12.9 11.1 11.9 11.8 12.8 14.5 15.1
27-Nov-12 9.6 9.3 8.7 8.8 1.8 2.1 3.0 2.4 3.6 2.9 10.0 9.8 7.4 7.0 6.6 6.5 5.3 8.5
19-Dec-12 9.1 9 8.1 7.1 ++ ++ ++ ++ ++ ++ 2.2 2.6 53 4.5 4.4 5.2 6.7 7.4
28-Jan-13 7.9 7.5 6.5 6.2 ++ ++ ++ ++ ++ ++ 2.1 2.0 4.5 3.2 3.8 3.9 3.6 4.1
26-Feb-13 7.1 6.9 5.3 5.3 ++ ++ ++ ++ ++ ++ 1.1 1.3 2.3 2.8 1.8 2.3 3.2 3.0
26-Mar-13 6.8 6.9 5.1 4.1 ++ 1.0 0.9 + 0.9 1.2 1.1 1.2 2.2 1.7 1.8 2.7 4.1 6.2
23-Apr-13 6.5 7.0 5.1 10.7 8.4 6.8 7.1 7.3 7.1 7.6 10.6 10.4 6.5 6.6 6.4 8.3 9.6 11.8
27-May-13 7.4 7.8 7.8 16.2 11.7 13.4 14.2 16.9 15.2 14.5 20.4 19.7 12.0 13.0 13.0 12.7 12.7 15.8
17-Jun-13 8.9 9.6 9.6 10.4 33.1 25.8 23.3 23.9 23.8 20.6 23.4 22.9 14.6 15.3 15.3 15.0 16.8 25.6
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Appendix C-7: Historical Temperature Data

DMTE

Shouldice Wetland

Glen Managment Area

MTE File No.: 33862-100

Dugout
Date s8 s9 s13 pc?nd Culvert 4 | Culvert 5 | Culvert 5a| Culvert 6 | Culvert 6a| Culvert 7 ng\r/ner Sinkhole sl s2 s3 Channel A|Channel B| D.U. Dam
(SG1)
30-Jul-13 15.8 19.8 15.2 27.0 *x 24.8 25.1 26.6 26.8 22.6 25.6 *x 12.3 14.7 13.7 17.2 *x 24.4
13-Aug-13 - - - - - - - - - - 19.2 *x *x 14.6 12.9 18.2 *x 25.2
19-Sep-13 *x *x 12.3 17.4 *x 27.4 26.0 22.3 *x 23.1 17.0 17.1 12.9 13.0 11.7 15.1 *x 16.8
25-Oct-13 10.3 10.3 10.6 10.4 5.8 5.5 5.3 5.2 5.0 5.1 - - - - - - - -
30-Nov-13 9.3 8.4 8.2 8.2 ++ ++ ++ ++ ++ ++ 1.1 1.1 4.6 4.0 4.0 4.6 5.1 3.9
15-Mar-14 6.4 - - - - - - - - - 2.1 2.1 2.4 1.9 2.1 3.0 4.9 7.3
28-Apr-14 - - 6.0 5.7 19.7 16.0 14.0 13.7 13.7 14.7 10.3 10.1 8.2 8.6 8.3 8.5 8.6 9.2
24-May-14 7.0 8.0 8.1 13.8 18.5 15.9 18.0 17.1 17.1 17.4 17.7 17.1 11.3 12.3 12.3 12.3 14.0 -
27-Jun-14 114 18.3 14.0 19.0 20.8 21.3 20.9 20.9 21.0 19.2 19.2 19.1 12.0 13.4 13.5 5.0 *x 5.0
15-Jul-14 - - - - - - - - - - - - - - - - - -
12-Sep-14 13.7 12.7 13.7 13.8 - - - - - - 194 *x 11.3 12.7 12.8 11.8 *x 21.2
23-Oct-14 104 10.9 10.5 11.6 11.0 8.1 8.3 10.0 8.3 10.0 11.7 11.3 - - - - - -
29-Jan-15 8.1 7.6 5.3 ++ - - - - - - - - 4.0 2.9 2.8 3.3 ++ 2.7
13-Mar-15 6.9 7.3 51 4.8 - - - - - - 0.7 0.8 3.8 3.0 2.8 3.6 ++ 3.3
27-Apr-15 6.7 10.1 6.0 6.4 104 8.2 8.5 8.7 8.4 8.1 9.9 9.9 7.4 7.6 7.5 7.6 6.3 8.5
29-May-15 7.9 9.3 11.4 12.7 324 27.9 23.5 24.7 23.9 24.2 22.7 20.6 11.3 10.7 11.5 Dry 24.6 13.5
29-Jun-15 8.6 9.6 10.3 9.7 15.9 20.1 17.2 17.4 17.6 15.6 17.2 17.0 11.7 13.8 13.9 12.8 *x 16.4
28-Jul-15 16.3 *x 15.7 19.3 xx 18.8 19.7 23.1 *x 21.2 21.5 *x 10.7 13.3 13.0 19.3 o 28.9
26-Aug-15 14.7 *x 12.9 114 19.6 19.2 19.5 20.3 19.1 19.6 20.9 ** 11.0 13.0 12,5 12.3 *x 22.0
28-Sep-15 15.7 *x 16.5 22.5 18.1 17.0 17.9 17.6 17.8 17.9 18.9 ** 11.9 13.1 13.2 15.7 *x 16.2
22-0Oct-15 11.2 12.1 11.2 11.2 ** 10.7 11.4 11.3 11.2 10.7 11.8 ** 11.3 12.3 12.3 11.0 o 11.3
17-Nov-15 10.5 104 10.1 10.4 *k 5.7 5.3 5.0 5.0 4.9 8.8 *x 10.2 10.2 10.1 10.3 *x 8.1
23-Dec-15 9.3 9.2 8.4 8.5 34 35 3.8 2.6 2.6 2.7 3.7 o 5.2 5.1 5.5 5.8 > 5.0
Min 1.2 1.7 4.2 3.0 0.9 0.6 0.8 2.2 1.7 1.3 2.3 3.1 2.7
Max 22.2 255 24.6 32.5 33.1 25.6 23.4 14.6 15.6 16.1 22.8 24.6 29.2
Avg 10.0 10.2 10.6 134 14.7 13.3 11.0 9.3 9.7 9.7 11.0 10.5 14.3
Notes:
values are compensated to 20 degrees Celsius
* = no flow observed
** = dry
++ = frozen
- = not measured
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D MTE

Hydrograph C-8.1: Distance-Water Elevation (Jan-29-16)
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Hydrograph C-8.2: Distance-Water Elevation (Feb-23-16)
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Hydrograph C-8.3: Distance-Water Elevation (March-30-16)
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Hydrograph C-8.4: Distance-Water Elevation (April-28-16)
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Hydrograph C-8.5: Distance-Water Elevation (May-17-16)
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Hydrograph C-8.6: Distance-Water Elevation (June-22-16)
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Hydrograph C-8.7: Distance-Water Elevation (Jul-27-16)
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Hydrograph C-8.8: Distance-Water Elevation (Aug-31-16)
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Hydrograph C-8.9: Distance-Water Elevation (Sept-29-16)
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Hydrograph C-8.10: Distance-Water Elevation (Oct-31-16)
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Hydrograph C-8.11: Distance-Water Elevation (Nov-17-16)
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Hydrograph C-8.12: Distance-Water Elevation (Dec-23-16)
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Hydrograph C-8.13: Distance-Water Elevation Shallow Bedrock (Jan- 29-16)
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Hydrograph C-8.14: Distance-Water Elevation Shallow Bedrock (Feb- 23-16)
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Hydrograph C-8.15: Distance-Water Elevation Shallow Bedrock (Mar- 30-16)
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Hydrograph C-8.16: Distance-Water Elevation Shallow Bedrock (April-28-16)
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Hydrograph C-8.17: Distance-Water Elevation Shallow Bedrock (May-17-16)
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Hydrograph C-8.18: Distance-Water Elevation Shallow Bedrock (June-22-16)
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Hydrograph C-8.19: Distance-Water Elevation Shallow Bedrock (July-27-16)
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Hydrograph C-8.20: Distance-Water Elevation Shallow Bedrock (August-31-16)
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Hydrograph C-8.22: Distance-Water Elevation Shallow Bedrock (Oct- 31-16)
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Hydrograph C-8.23: Distance-Water Elevation Shallow Bedrock (Nov-17-16)
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Hydrograph C-8.24: Distance-Water Elevation Shallow Bedrock (Dec-23-16)
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Jay B. Flanagan

From: Jay B. Flanagan

Sent: Wednesday, September 14, 2016 1:30 PM

To: ‘jason.mclay2@ontario.ca’

Cc: ‘ken.mott@ontario.ca’; 'heather.pollard @ontario.ca’; "Watt, Rick (MNRF)'; 'doran
ritchie’; '‘Jennifer Prentice’; Dave Munro; Bruin Belisle; Peter A. Gray; Fraser Cummings

Subject: 33862-100 - Keppel Quarry - Groundwater Monitoring - Notification

Attachments: Table 1.pdf; Hydrographs - August Exceedences.pdf; Figure 2 WATER RESOURCES

MONITORING NETWORK.pdf

@AfterMailServer: http://archivemanager
@Attachments: <?xml version="1.0" encoding="utf-8"?>
<aftermail xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<attachment checksum="37a7cb51-8db8-3344-6d51-ef84423d1955"
displayname="Table 1.pdf" filename="Table 1.pdf" pathname="" position="-1"
type="1" flags="0" number="0" size="30679" hidden="false">
<encoding />
</attachment>
<attachment checksum="e7a9b9d2-f72d-dd9a-0f17-105cf7a8454a"
displayname="Hydrographs - August Exceedences.pdf" filename="Hydrographs -
August Exceedences.pdf” pathname="" position="-1" type="1" flags="0"
number="1" size="107676" hidden="false">
<encoding />
</attachment>
<attachment checksum="0698d880-db0b-2faf-58cd-587721d74fe3"
displayname="Figure 2 WATER RESOURCES MONITORING NETWORK.pdf"
filename="Figure 2 WATER RESOURCES MONITORING NETWORK.pdf" pathname=""
position="-1" type="1" flags="0" number="2" size="1411549" hidden="false">
<encoding />

</attachment>
</aftermail>
@CheckSum: 7099d253-de6a-8379-8e6a-0d62b261b233
@Message: <?xml version="1.0"?>

<aftermail xmIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<message checksum="7099d253-de6a-8379-8e6a-0d62b261b233" type="2" />
</aftermail>
@OriginalMessageClass: IPM.Note

Hi Jason,

As you know, MTE has been retained by HSCL to track groundwater levels at the Keppel Quarry and compare them to
the trigger values according to the AMP. After reviewing the data, we observed that some of the trigger values for
certain sentry wells were exceeded (breeched) in July and August. Table 1 (attached) summarizes the exceedances. As
per Condition 4.6 of the AMP, Green Actions are required to determine the reason for the breech. To this end, we have
assessed water levels and flows against historical patterns, seasonal lows, trigger values, pumping records and
precipitation records.



I am attaching a set of hydrographs that compares water levels to trigger values and precipitation records. The results
show that the breech is related to climatological factors (dry summer). Specifically, you will see a downward trend in
precipitation throughout the summer followed by a large precipitation event in mid August which has caused water
levels to rebound. This increase, along with the fact that there was no pumping during the breech period, further
supports the conclusion that the exceedances are related to climatological factors.

As per Condition 10.3 and Appendix B of the AMP, no yellow or red actions are required if it can be shown through
Green Actions that the breeched trigger values are related to climate influences. As such, no further actions are
recommended at this time. We will continue to monitor the ongoing trends.

Despite this conclusion, Condition 10.1 and Appendix B of the AMP requires that the MNRF, MOECC, NEC and SON be
notified if trigger values are exceeded. As such, | have Cc’d the following people on this email. Please let me know if
there are others in these agencies that should included on this list:

e MNRF - Ken Mott - District Planner;

e MOECC - Heather Pollard - Supervisor;

e NEC - Rick Watt - Senior Planning Coordinator; and

e SON - Doran Ritchie - Land use Planning Coordinator.

If you have any questions, do not hesitate to contact me.
Jay

Client First | Right Solution | Work Together
Jay Flanagan, B.E.S., B.Ed.

Project Manager

Kitchener x1289
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Table 1: Sentry Wells and Trigger Values Exceedances

DMTE

33862-100

well ID Green Trig_gerTlaIue Exceedance | Yellow Trigger Value Exceedance _
From To From To From To

owad 14-Aug-16 16-Aug-16 None None None None
OW9s 10-Aug-16 16-Aug-16 None None None None
OW45 28-Jul-16 16-Aug-16 8-Aug-16 16-Aug-16 None None
OW47s 30-Jul-16 16-Aug-16 10-Aug-16 16-Aug-16 None None
Oow47d 27-Jul-16 16-Aug-16 6-Aug-16 16-Aug-16 None None
OW51 2-Aug-16 16-Aug-16 None None None None
OW71k 24-Jun-16 16-Aug-16 18-Jul-16 16-Aug-16 28-Jul-16 16-Aug-16
OW71s 2-Jul-16 16-Aug-16 17-Jul-16 16-Aug-16 23-Jul-16 16-Aug-16
OW71d 25-Jun-16 16-Aug-16 16-Jul-16 16-Aug-16 24-Jul-16 16-Aug-16

Keppel Quarry

2016 AMP Monitoring Results Tables

9/14/2016
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Hydrograph 1: Groundwater Elevations - OW8d
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Hydrograph 2: Groundwater Elevations - OW9s
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Hydrograph 3: Groundwater Elevations - OW45
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Hydrograph 4: Groundwater Elevations - OW47s
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Hydrograph 5: Groundwater Elevations - OW47d

I Precipitation === Green Trigger Values Yellow Trigger Values e Red Trigger Values ¢ 0Ow47d

246 70

245

u
244

- ﬂ\'\:\,\ l [
243

w
o
Precipitation (mm)

Groundwater Elevation (IMAMSL)

242
- 20
241 I ||
- 10
240_ 1 .|J Iil. 1 ; .‘l y |.I.||I |||_||| II, . . . i 0
© © © © © © © © © © © © ©
- 7y " " Y - = - - - - iy N
j c a 5 > j = ()] (=)} Q. "6 > (8]
3 . = < g 3 3 E E 3 3 s g
- 8 - - - - - ] 3 2 3 &
Date
Keppel Quarry MTE File No.: 33862-100

Harold Sutherland Construction Ltd. Hydrographs 9/13/2016



DMTE

Hydrograph 6: Groundwater Elevations - OW51
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Hydrograph 7: Groundwater Elevations - OW71k
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Hydrograph 8: Groundwater Elevations - OW71s
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Hydrograph 9: Groundwater Elevations - OW71d
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Jay B. Flanagan

From: Jay B. Flanagan

Sent: Tuesday, September 20, 2016 3:03 PM

To: ‘jason.mclay2@ontario.ca’

Cc: Dave Munro; 'Jennifer Prentice’; Bruin Belisle; Peter A. Gray; Fraser Cummings
Subject: 33862-100 - Keppel Quarry - Climate Records

Attachments: Keppel Quarry 2016 vs Climate Normals.pdf; Keppel Quarry vs Climate Normals

2006-2015 Table.pdf

Hi Jason,

Further to our telephone conversation last Friday, attached is the additional climate info you requested to support the
conclusion that 2016 has been a dry year. Attached is a graph showing monthly precipitation values compared to
Climate Normals for 2016. This graph shows abnormally low precipitation values throughout the summer - especially in
May and July where the Site received less than half the Normal amount of precipitation.

Also attached is a table showing annual precipitation values compared to Climate Normals over the last 10 years. This
table shows that 2015 was also a dry year. The last time there was two dry years in a row was 2009/2010.
Jay

Client First | Right Solution | Work Together
Jay Flanagan, B.E.S., B.Ed.

Project Manager

Kitchener x1289



Precipitation (mm) - Keppel Quarry (2016) vs. Climate Normals (1981 - 2010)
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Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
OKeppel Quarry 78 48.2 131.4 60 40.8 51.0 25.6 124.8
B Climate Normals 1981-2010| 99.5 74 67.4 73.1 83.5 76.4 65.8 77.7 103.1 101 115.7 | 110.6

Keppel Quarry

Figures

MTE File No.: 33887-100
9/20/2016



Annual Precipitation vs. Climate Normals

D MTE

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Precipitation (mm/year) 1088.4 979.1 1270.2 960.9 912.3 1281.9 985.8 1390.4 1126.4 831.5
Climate Normal (1981-2010) | 1047.9 1047.9 1047.9 1047.9 1047.9 1047.9 1047.9 1047.9 1047.9 1047.9

Notes

Precipitation Data Prior to July 2015 was obtained from the Wiarton Airport Weather Station. From July 2015 to present precipitation data has been gathered on-Site.

Keppel Quarry

Table

MTE File No.: 33862-100

9/20/2016



Jay B. Flanagan

From: Jay B. Flanagan

Sent: Wednesday, October 19, 2016 2:38 PM

To: ‘Dave Munro'; 'Bruin Belisle'

Cc: ‘Jennifer Prentice’; Peter A. Gray; Fraser Cummings
Subject: 33862-100 - Keppel Quarry - AMP - Water Levels
Attachments: Figure 1 WATER RESOURCES MONITORING NETWORK.pdf
Hi Dave,

We finished our compilation and review of the water level data for the Sentry wells using the new September

data. Groundwater levels have rebounded since the summer but there was an Green Trigger exceedance at OW71. No
agencies need to be notified at this time since only Green Triggers have been exceeded but this Condition requires HSCL
to increase the monitoring frequency to weekly at the monitoring wells listed below. Before proceeding with this extra
effort, | recommend measuring water levels from only OW71 to determine if water levels have rebounded above the
Green Trigger value, which may nullify the need for extra measurements.

e Line 6: OW39 OW40 OW62k OW62s OW62d OW9s OW9d OW70s OW70d OW27s OW27d

e Line 7: OW39 OW7s OW7d OW43s OW43d OW11s OW11d OW46s OW46d OW47s OW47d OW48s OW48d
e Line 8: OW30s OW30d OW39 OW10s OW10d OW44s OW44d OW45

e The Dugout Pond: SG1

e Spring S13

Give me a call if you’d like to discuss, I’'m in the office today.
Jay
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Harold Sutherland Construction L
December 2014
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Jay B. Flanagan

From: Jay B. Flanagan

Sent: Tuesday, November 01, 2016 12:08 PM

To: ‘Bruin Belisle'

Cc: Fraser Cummings; 'John Morton (aws@gbtel.ca)’; 'Dave Munro'; Peter A. Gray;
‘Jennifer Prentice’

Subject: RE: OW71

Hi Bruin,

Dave and | reviewed the AMP this morning to gain clarity on the required actions due to the green exceedance at
OWT71. Inorder to be in compliance, the frequency of monitoring needs to be increased to weekly at the following
stations:

e Line 6: OW39 OW40 OW62k OW62s OW62d OW9s OW9d OW70s OW70d OW27s OW27d

e Line 7: OW39 OW7s OW7d OW43s OW43d OW11s OW11ld OW46s OW46d OW47s OW47d OW48s OW48d
e Line 8: OW30s OW30d OW39 OW10s OW10d OW44s OW44d OW45

e The Dugout Pond: SG1 (water levels and flow)

e Spring S13 (water levels and flow)

Can you let me know when you can measure these water levels next week? Weekly measurements will stay into effect
until the water levels rebound.
Jay

Client First | Right Solution | Work Together
Jay Flanagan, B.E.S., B.Ed.

Project Manager

Kitchener x1289

From: Jay B. Flanagan

Sent: Tuesday, November 01, 2016 11:24 AM

To: 'Dave Munro'; Bruin Belisle

Cc: Fraser Cummings; John Morton (aws@gbtel.ca)
Subject: RE: OW71

Will do...thanks Dave.
J

From: Dave Munro [mailto:dave@hsc-Itd.com]
Sent: Tuesday, November 01, 2016 10:56 AM

To: Jay B. Flanagan; Bruin Belisle

Cc: Fraser Cummings; John Morton (aws@gbtel.ca)
Subject: RE: OW71

Thanks for this — the mitigation measures on page 5 of the plan indicate that for this green trigger exceedance that the
Ecologist/Biologist must also be notified within 24 hrs. — so I've copied John Morton on this email so he is in the loop —
please keep John informed as long as the exceedance occurs.

Dave Munro



Harold Sutherland Construction Ltd.
Aggregate Sales & Compliance Manager
Ph: 519-376-5698 Ext. 247

Cel: 519-375-2977

Fax: 519-371-6121

E-mail: dave@hsc-ltd.com

Sutterland

CONSTRUCTION

From: Jay B. Flanagan [mailto:JFlanagan@mte85.com]

Sent: November-01-16 10:27 AM

To: Bruin Belisle <bbelisle@hsc-Itd.com>

Cc: Dave Munro <dave@hsc-Itd.com>; Fraser Cummings <FCummings@mte85.com>
Subject: RE: OW71

Hi Bruin,

We had a look at OW71 using the new water levels you sent and it has slipped under the Green Trigger value

again. Once you send us the rest of the data from the other monitoring stations, we’ll let you know which wells we’ll
need you to measure again next week. My guess is that all other monitors will be fine and only OW71 will require extra
monitoring.

Jay

Jay Flanagan, B.E.S., B.Ed. | Project Manager
MTE Consultants Inc.

T: 519-743-6500 x1289 | JFlanagan@mte85.com
520 Bingemans Centre Dr., Kitchener, ON N2B 3X9
www.mte85.com | Twitter | LinkedIn

We're now in London! Click Here for more info.

Notice: The electronic information provided is confidential and privileged, and may not be used for purposes other than work related to the subject
project. Redistribution or copies to others made without written permission from MTE Consultants Inc. is strictly prohibited. MTE assumes no liability or
responsibility, and makes no guarantee or warranty with respect to the data contained, either expressed or implied.

From: Bruin Belisle [mailto:bbelisle@hsc-Itd.com]
Sent: Monday, October 31, 2016 4:39 PM

To: Jay B. Flanagan; Fraser Cummings

Cc: Dave Munro

Subject: OW71

OWT1 levels from October sampling.
OW71s - 3.15
OW71d - 3.22
OW71k - 3.26

Thanks,



Bruin Belisle

Harold Sutherland Construction Ltd.
Environmental Technician

Ph: 519-376-5698
Cel: 519-374-7210
Fax: 519-371-6121
E-mail: bbelisle@hsc-ltd.com
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APPENDIX C10

SENTRY WELLS AND TRIGGER VALUES
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Hydrograph C-10.1: Groundwater Elevations - OW8s
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Hydrograph C-10.2: Groundwater Elevations - OW8d
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Hydrograph C-10.3: Groundwater Elevations - OW9s
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Hydrograph C-10.4: Groundwater Elevations - OW9d
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Hydrograph C-10.5: Groundwater Elevations - OW12s
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Hydrograph C-10.6: Groundwater Elevations - OW12d
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Hydrograph C-10.7: Groundwater Elevations - OW13s
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Hydrograph C-10.8: Groundwater Elevations - OW13d
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Hydrograph C-10.9: Groundwater Elevations - OW33s
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Hydrograph C-10.11: Groundwater Elevations - OW45
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Hydrograph C-10.12: Groundwater Elevations - OW47s
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Hydrograph C-10.13: Groundwater Elevations - OW47d
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Hydrograph C-10.14: Groundwater Elevations - OW51
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Hydrograph C-10.15: Groundwater Elevations - OW71k
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Hydrograph C-10.16: Groundwater Elevations - OW71s

B Precipitation ~ ———Green Trigger Values Yellow Trigger Values  =Red Trigger Values ¢ OW71s
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Hydrograph C-10.17: Groundwater Elevations - OW71d
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Hydrograph C-10.18: Groundwater Elevations - SG1
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Hydrograph C-10.19: Groundwater Elevations - s8

D MTE
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Hydrograph C-10.20: Groundwater Elevations - s13

B Precipitation = Green Trigger Values Yellow Trigger Values  ==Red Trigger Values ¢ S13
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APPENDIX C11

PRIVATE WELL DATA



Table C-11.1: Private Groundwater Levels (2003-2016)

Location

Well 3345

Well 5447

Well 5197

Well 7253

PW1

7-Mar-08

3-Jun-08

29-Jul-08

18-Aug-08

23-Sep-08

29-Oct-08

26-Nov-08

18-Dec-08

6-Jan-09

20-Jan-09

24-Mar-09

8-Apr-09

15-Apr-09

6-Jun-09

12-Jun-09

8-Jul-09

20-Aug-09

16-Sep-09

20-Oct-09

27-Nov-09

29-Mar-10

30-Apr-10

25-May-10

25-Jun-10

26-Jul-10

26-Aug-10

4-Oct-10

1-Nov-10

6-Dec-10

6-Jan-11

9-Feb-11

25-Feb-11

23-Mar-11

4-May-11

24-May-11

27-Jun-11

26-Jul-11

30-Aug-11

22-Sep-11

26-Oct-11

29-Nov-11

11-Jan-12

27-Feb-12

8-Mar-12

15-Mar-12

21-Mar-12

29-Mar-12

25-Apr-12

28-May-12

13-Jun-12

11-Jul-12

30-Aug-12

25-Sep-12

Keppel Quarry

2016 AMP Monitoring Report

Appendix C-8

MTE File No.: 33862-100

6/12/2017



Location

Well 3345

Well 5447

97 | Well 7253

24-Oct-12

2.95

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-0Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

29-Jan-15

13-Mar-15

27-Apr-15

29-May-15

30-Jun-15

28-Jul-15

27-Aug-15

29-Sep-15

22-0Oct-15

17-Nov-15

23-Dec-15

29-Jan-16

23-Feb-16

30-Mar-16

28-Apr-16

17-May-16

21-Jun-16

21-Jul-16

31-Aug-16

29-Sep-16

31-Oct-16

17-Nov-16

23-Dec-16

Notes:
- = not measured

Keppel Quarry

2016 AMP Monitoring Report

Appendix C-8

MTE File No.: 33862-100

6/12/2017



D MTE
Table C-11.2 : Private Groundwater Elevations (2003-2016)

Location Well 3345 | Well 3447 | Well 5197 | Well 7253 PW1 Pw2 PW3
Ref Elevation 250 251.00 255 251.46 255 255 253
7-Mar-08 - - - - - - -
3-Jun-08 - - - - - - _
29-Jul-08 -
18-Aug-08 240.52 - - - - - -
23-Sep-08 239.68 - - - - - _
29-Oct-08 239.42 - - - - - -
26-Nov-08 - - - - _ N N
18-Dec-08 - - - - - - _
6-Jan-09 - - - - - - _
20-Jan-09 - - - - - - _
24-Mar-09 - - - - R N N
8-Apr-09 - - - - - - -
15-Apr-09 - - - - _ _ N
6-Jun-09 - - - - - - _
12-Jun-09 - - - - _ N N
8-Jul-09 - - - - - - N
20-Aug-09 240.52 - - - - - _
16-Sep-09 239.68 - - - - - -
20-Oct-09 240.02 - - - - - _
27-Nov-09 - - - - - - _
29-Mar-10 243.33 - - - - - _
30-Apr-10 240.02 - - - - - -
25-May-10 239.85 - - - - - _
25-Jun-10 - - - - - - _
26-Jul-10 - - - - - - N
26-Aug-10 241.23 - - - - - -
4-Oct-10 - - - - - - N
1-Nov-10 - - - - - - _
6-Dec-10 245,55 - - - - - _
6-Jan-11 - - - - - - _
9-Feb-11 - - - - - - N
25-Feb-11 - - - - - - N
23-Mar-11 249.47 - - - - - _
4-May-11 245.68 - - - - - -
24-May-11 246.38 - 251.30 248.73 - - -
27-Jun-11 - - - - - - _
26-Jul-11 - - - - _ N N
30-Aug-11 245.42 - - - - - -
22-Sep-11 -
26-Oct-11 241.50 - - - - - -
29-Nov-11 - - - 247.98 - - R
11-Jan-12 - - - - - - _
27-Feb-12 - - - - - - -
8-Mar-12 - - - - - - _
15-Mar-12 - - - - - - _
21-Mar-12 - - - - - - _
29-Mar-12 - - - - - - _
25-Apr-12 241.38 - - 248.46 - - -
28-May-12 - - - - - - N
13-Jun-12 - - - - R N ~
11-Jul-12 - - - - _ N N
30-Aug-12 - - - - - - -

Keppel Quarry MTE File No.: 33862-100
2016 AMP Monitoring Report Appendix C-8 6/12/2017



Location

Well 3345

Well 3447

Well 5197

Well 7253

Ref Elevation

250

251.00

255

251.46

25-Sep-12

24-Oct-12

248.51

27-Nov-12

19-Dec-12

28-Jan-13

27-Feb-13

26-Mar-13

23-Apr-13

27-May-13

17-Jun-13

29-Jul-13

31-Aug-13

19-Sep-13

25-Oct-13

30-Nov-13

18-Dec-13

15-Mar-14

28-Apr-14

24-May-14

27-Jun-14

15-Jul-14

12-Sep-14

23-Oct-14

29-Jan-15

13-Mar-15

27-Apr-15

29-May-15

30-Jun-15

28-Jul-15

27-Aug-15

29-Sep-15

22-Oct-15

17-Nov-15

23-Dec-15

29-Jan-16

23-Feb-16

30-Mar-16

28-Apr-16

17-May-16

21-Jun-16

21-Jul-16

31-Aug-16

29-Sep-16

31-Oct-16

17-Nov-16

23-Dec-16

Keppel Quarry

2016 AMP Monitoring Report

Appendix C-8

MTE File No.: 33862-100
6/12/2017



97-990-T¢

MTE

=

—

[

Pump Setting Elevation

Yellow Trigger = 227.5 mAMSL
.'0----0’

Hydrograph C-11.1 - Catagory A Private Wells - Well 3345

--#--Manual Measurements
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No Longer part of Monitoring Program
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D MWNTE

Hydrograph C-11.2 - Catagory A Private Wells - Well 3447

-<o= 3447 — Pump Setting Elevation Yellow Trigger = 238.37 mAMSL
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D MWNTE

Hydrograph C-11.3 - Catagory A Private Wells - Well 5197

¢ Manual Yellow Trigger = 240.5 mAMSL - Pump Setting Elevation
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-

{

Hydrograph C-11.4 - Catagory A Private Wells - Well 7253

Pump Setting Elevation

Yellow Trigger = 236.05 mAMSL
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Hydrograph C-11.5 - Catagory B Private Wells
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DMTE

More Than Engineering

WATER WELL INVENTORY

Resident Name:_ |

911 Number:____ X2\ T Road:_("oncession | O

Address:

Phone Number: | Email:

Property Owner: Fl/‘(es L1 No If No, Property Owner’s Name:

Previous Property Owners: A0 AV

Number of Wells on Property: L [0 Don’t Know

Type of Well: ﬂ‘Drilied O Dug O Sand Point [J Other (Oum\p . [ Don’t Know

Diameter of Well: (1 2 in. (0 4 in. I?.’S in. J 8in. 31t 0 Don’t Know
|

Depth of Well: b - 62 O Don’t Know

Depth of Water: 54 Hme E@V\ S(usf S\)f‘%ﬁf& 1 Don’t Know

Pump Depth: n )@'Don’t Know

Pump Type: \Pi— OUJV\O O Don’t Know

Water Source: E’Bedrock O Sané!Gravel/Overburden 1 Don't Know

Name of Well Driller: C\Jnr}\-\ﬁ 9(“\“ J\/‘QA 2 175 O Don’'t Know

Date Installed: L)JO:’MCA"A *le( 2(3@'4 L/ L1 Don’t Know

| have the MOE Wé&r Well Record: [ Yes ,[X No O Don’t Know

MOE Water Well Record Number: O Don’t Know

Type of Water Use: ;Z(Domestic Farm O Irrigation OJ Industrial [0 Other M O@ ka%((g,

Water Treatment: [1 Softener tZr'Sand(Filter [ Carbon Filter O Fiber Filter. O Aluminum Oxide
M‘cﬂa L
guvad ReverséOsmosJié (1 distillation [ lon Exchange. [0 Ozonation
Other Water Treatment: ] Don’t Know

Page 1 of 2

Drawing on experience...Building on strength

520 Bingemans Centre Drive, Kitchener, Ontario N2B 3X9 Tel:519-743-6500 Fax:519-743-6513 mail@mte85.com



D MTE

More Than Engineering

WATER WELL INVENTORY

Condition of Well Casing: /E\T'Good (] Buried [ Corroded [ Seized [ Broken O Don’t Know

Other: 26600—200\ \)\Q@\M ;
Any problems with water quantity in the past? [ Yes ‘?\No —

Any problem with water quality in the past? Ll Yes B-/NO
If yes, what type? [J Sulphur sme!l {a Iron Taste [ Brown \Water [ Bacteria

Other: e O \/OKJH’Q’O
Location of Septic Bed: OG\C(L O&ﬂ WadSe. \6@ % <

Potential Sources of Contamination: [] /.‘Eﬂ\/lanure Pile [0 Gas Tanks L[] Heating Oil Tank
Other: 2 de of s

Is the well easily accessible? [ Yes ﬂ No @ukco#\\% i wh ool

et
If Yes, may we measure water levels in this well? ﬁYes 0 No

Describe Well Location_iacle. [edd Side. |n Moot (raide ded | ;\\)
- N

| e / /{}
|

FacM .

Concessions \O

Page 2 of 2

Drawing on experience...Building on strength

www.mte85.com
520 Bingemans Centre Drive, Kitchener, Ontario N2B 3X9 Tel:519-743-6500 Fax:519-743-6513 mail@mte85.com



Water Well Inventory — Page 1 Well 7253

Resident Name

911 Number Road

Address RR#2, Owen Sound, Ontario, N4K 5N4

Lot 28, Concession 10, Twp: Georgian Bluffs, County: Grey

Phone Number email

Property Owner: |:|Yes No If No, Property Owner’'s Name

Previous Property Owners n/a
Number of Wells on property 1 [ ]Don’t Know
Type of Well:[X] Drilled [] Dug []sand Point [ ]other [ ]Don’t Know

Diameter of WeII:|:|2 inches |:|4 inches 5 inches |:| 8 inches |:| 3 feet|:| Don’t Know

Depth of Well 75723m [ ]Don’t Know
Depth to Water 3.32m [ ]Don’t Know
Pump Depth X]Don't Know
Pump Type jet pump [ JDon’t Know
Water Source: Bedrock [ ]Sand/Gravel/Overburden [ ]Don’t Know
Name of Well Driller_Stan Wright [ ]Don’t Know
Date Installed 1980 [ ]Don't Know
| have the MOE Water Well Record [_]Yes X]No [ ]Don't Know
MOE Water Well Record Number_2>~7253 [ ]Don’t Know

Type of Water Use: Domestic [X]Farm [ ]Irrigation []industrial [_]other

Water Treatment: [ _|Softener [ ]sand Filter [ ] carbon Filter [ ]Fiber Filter [ JAluminum Oxide
[Juv [[]reverse Osmosis [ ]Distillation [ _Jlon Exchange[ _]Ozonation

Other Water Treatment |:| Don’t Know




Water Well Inventory — Page 2 Well 7253

Condition of Well Casing X|Good [_|Buried [_lcorroded [ JSeized [ |Broken [_]Don’t Know

Other

Any problems with water quantity in the past? [ Ives XINo
Any problems with water quality in the past? [] YesXINo
If yes, what type ? [ ] Sulphur smell [ ]iron taste [ ]Brown water [ ]Bacteria

Other

Location of Septic Bed Septic on S side of house.

Potential Sources of Contamination: [_|barn [ ]manure pile [ ]gas tanks |:|heating oil tank

Other

Is the well easily accessible? [ ]Yes XINo

If Yes, may we measure the water level in this well? Yes [ ] No

Describe Well Location 12m NW of house in secure concrete pit. Small diameter

breath tube. Previous drilled well abandoned 1980.

Sketch a diagram to show the location of well(s), house, buildings, road(s), and septic bed:

Important!! Learn to protect your water supply. Ask us for an information package or visit:

www.gca.ca
www.wellaware.ca



http://www.gca.ca/
http://www.wellaware.ca/

WATER WELL INSPECTION FORM

PW1

Resident Name:_|

911 Number: Road:

Address;____ 20747 (,@vw_ | (D lupisn ACRZES RoAdD

TWP OF GeoRGide  RLuFFES
Phone Mumber; | Emaif:
Property Owner: E(Y/s;s L1 No If No, Praperty Owner's Name:
Previous Property Owrniers:
Number of Welis on Property: 1 [ Don't Know
Type of Well: ﬁilled E]’Dug 1 Sand Point [ Other L3 Don't Know
Diameter of Well: 0 2 in. [1 4 in. [E/E;’:; [18in. 3L [T Don't Know
Depthof Weil: __ 1 | ® £ O Don't Know
Depth of Water:lv 80 L1 Don't Know
Pump Depth: @ Bon’t Know
Pump Type: _SuBMER $1 8 [ Don't Know
Water Source: [E’ge’;irock 1 Sand/Gravel/Overburden (1 Don't Know
Name of Well Drifler: MURAGHT Wl DRiimals [ Don't Know
Date Installed: L9828 L1 Don't Know

| have the MOE Water Well Record: [ Yes EEH’NQ/

MOE Water Well Record Number:

Type of Water Use: Mestic [ Farm [T Irrigation O Industrial T Other

Water Treatment: ?ener (1 Sand Filter [3 Carbon Filter [ Fiber Filter.

U] Don’t Know

M’t Know

[ Aluminum Oxide

UV 1 Reverse Osmosis [ distillation [ lon Exchange. [ Ozonation

Other Water Treatment:

1 Don't Krnow

Page 1 of 2




WATER WELL INSPECTION FORM

Pace 72—

Condition of Well Casing: P/Good [ Buﬁed (4 Corroded [ Seized ] Broken 11 Don't Know
Other:

Any problems with water guantity in the past? [ Yes o
Any problem with water guality in the past? O Yes W

If yes, what type? [ Sulphur smelt [I Iron Taste Tl Brown Water [ Bacteria
Cther:

Location of Septic Bed: @Q 44 SeuTHM  oF HouSE

Potential Sources of Contamination: [l Barn O Manure Pile [0 Gas Tanks [ Heating Oil Tank
Other:

is the well easily accessible? E’@: L1 No

If Yes, may we measure water levels in this well? Et)@‘/’f] No

Describe Well Location. NE ==~ CoRuell oF HO USE\/EZTST’ TrzoM Housa

Page 2 of 2



spump
Text Box


WATER WELL INSPECTION FORM

PW?2

Resident Name:_|

911 Number: Road:

Address;_ 283% ’Z"iq! Cope IO bbby ACiZES  Read

TwP  oF GCeorbiaw  BULWFFS
Phone Number:] - Email:
Property Owner: E’@ 1 No If No, Property Owner's Name:
Previous Property Owners:
Number of Wells on Property: A . . 0O Don't Know
Type of Well: & Drilled EZI‘Dug (1 Sand Point O Other [ Don't Know
Diameter of Well: T 2 in. (1 4 in. &6 in. (I 8in. O 3 . O Don't Know
Depth ofWell: _! L O 7T 1 Don’t Know
Depth of Water:_" 7.5 %W’] O Don’'t Know
Pump Depth: i Don’t Know
Pump Type: SV RWERS IR LE [0 Don't Kniow
Water Source: Q@drock [ Sand/Gravel/Overburden O Don’t Know
Name of Well Driller: \us (e \et-. DIRALLESZS C} Don't Know
Date Installed: __ Vizege VA9 D [l Don’t Know
i have the MOE Water Well Record: [0 Yes E’ﬁo/ I Don't Know

MGE Water Well Record Number;

1 Type of Water Use: Eﬂzﬁd/n"l/estic [1 Farm [ Irrigation [ Industrial O Other

Water Treatment: gjﬁﬁgﬂener [l Sand Filter [0 Carbon Filter I Fiber Filter.

E%;;t Know

5

L1 Aluminum Oxide

UV [ Reverse Osmosis [ distillation O lon Exchange. [ Qzonation

Other Water Treatment:

1 Don’t Know
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WATER WELL INSPECTION FORM

PAGE 2

Condition of Weii Casing: [E"ﬁ:;d [ Bufied [1 Corroded [ Seized [ Broken [ Don't Know
Other:

Any problems with water quantity in the past? [ Yes \EI’N/o -
Any problem with water quality in the past? O Yes ﬁ/No/

If yes, what type? [ Sulphur smeli O Iron Taste O Brown Water [ Bacteria
Other:

Location of Sepiic Bed: &%E‘,HLMD Houvse

Potential Sources of Contamination: O Barn O Manure Pile [ Gas Tanks [ Heating Oil Tank
Other: o

Is the well easily accessible? ®Yes [ No
If Yes, may we measure water levzals in this well? [E’ﬂ;s/ 1 No

Describe Well Location_ SOUTH SIDE AT Yo T oF Houdss
WD) A% Fzewl LOAD
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WATER WELL INSPECTION FORM

PW3

Resident Name:_|

211 Number: . Road:

Address:__ 2.8 23753 Ceonc \Q

INDIAN ACRES RoA D

Tw P oF GeEclGiAnd RBLuvFFS

FPhone Numberi l Email:

Froperty Owner: E’{és (1 No If No, Property Owner’s Name:

Previous Property Owners:

Number of Wells on Property: 4. (3 Don’t Know
Type of Well: El/ls:;:ed uf Dug [ Sand Point [ Other {1 Don’'t Know
Diameter of Well: 12 in. 0 4 in. @/{n 1 8in. O3t [ Don’t Know
Depth of Well: _110> £+ O Don’t Know
Depth of Water:__/- 84 m " Don't Know
Pump Depth: Don’t Know
Pump Type: SOBWER$I8LE 00 Don't Know
Water Source: Ef/Bedrock L1 Sand/Gravel/Overburden L] Don’t Know
Name of Well Drifler: WHIGHT wEL. DRwLAWG [J Don't Know
Date Installed: V q @’8 1 Don’t Know
I have the MOE Water Well Record: [ Yes I}No/ L1 Don't Know
MOE Water Well Record Number: PfDon't Know

1 Type of Water Use: Eﬁmestic Li Farm O Irrigation [3 Industrial [0 Other

%

Water Treatment: ?ﬂener 1 Sand Filter 1 Carbon Filter [J Fiber Filter. [0 Aluminum Oxide
UV O Reverse Osmosis L7 distillation [ lon Exchange. [ Ozonation

Other Water Treatment: 1 Don't Know
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WATER WELL INSPECTION FORM

PACGE 7

Condition of Well Casing: E{ood J Bufied [1 Cotroded [ Seized [ Broken [1 Don’t Know
Other:

Any probiems with water guantity in the past? O Yes o

Any problem with water quality in the past? 0 Yes m

if yes, what type? [ Sulphur smell (I lron Taste [1 Brown Water [ Bacteria
Other:

Location of Septic Bed: N E_ oOF HouSE

Potential Sources of Contamination: T Bamn 1 Manure Pile [ Gas Tanks [ Heating Oil Tank
Other:

Is the well easily accessible? %S LI No

if Yes, may we measure water levels in this well? O Yes [ No

Describe Well Location__SowTH S0t oF Prebort7 504+
FlZohA KOAD
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Year 2 (2016) Ecological Monitoring Report
H.S.C. Ltd New Keppel Quarry

1. Introduction

ThisYear 2 (2016) Ecological Monitoring Report provides on-going baseline data for future
comparative analysis of the naturad environment surrounding the New Keppel Quarry. The monitoring
network shall be able to provide any ‘trends through time' which could show unanticipated impacts to the
surrounding woodlands and wetlands related to the extraction operations through the full AMP triggering
review process.

With the ARA licenceissued in the early spring of 2015, site clearing and extraction operations
commenced that year within Phase 1A area (east of Grey Rd# 17). Site clearing within the Phase 1B
area concluded in the early spring of 2015 with construction of the mitigation berm aong the west side of
Grey Rd 17 concluded in the spring of 2016. As discussed in the Y ear 1 monitoring report, not all
baseline ecological monitoring components could be collected in 2015 due to safety concerns, however
delayed data collection was completed in 2016 and incorporated into this'Y ear 2 monitoring report for
future baseline data comparisons.

2. Terrestrial Monitoring

i. EMA-1;, Woodland Tree Health, Regeneration, Diversity Comparative Analysis

Three fixed forest plots were established in Lot 26 and Lot 27 in 2015, north of the New Keppel Quarry
licence lands with base line data collected in 2015 and provided within the Y ear 1 monitoring report.
Y ear 2 data has been provided under Appendix 1 with comparative discussions for each of the three
monitoring sites provided below.

a) Plot F-1

e Main Plot (20m x 20m)
0 No changesin ‘Upper Canopy Live Tree’ data
0 No changes in ‘Canopy Layer Composition’ data
0 No changes in ‘Standing dead Tree’ data
0 No changesin ‘Downed trees & woody Debris’ data

e Regeneration Plots (2m x 2m)
0 Some minor growth advancement in seedlings

e Ground Vegetation Composition Plots (1mx1m)
0 Some minor composition changes from growth advancement of seedlings

New Keppel Quarry: Year 2 (2016) - Ecological Monitoring Report Page 1



b) Plot F-2

e Main Plot (20m x 20m)
0 No changes in ‘Upper Canopy Live Tree’ data
0 No changes in ‘Canopy Layer Composition’ data
0 No changes in ‘Standing dead Tree’ data
0 Minor change in ‘Downed Trees & Woody Debris’, from fallen branch and

woody debris data
e Regeneration Plots (2m x 2m)
0 Some minor growth advancement in seedlings
e Ground Vegetation Composition Plots (1Imx1m)
Some minor composition changes from growth advancement of seedlings

c) PlotF-3

e Main Plot (20m x 20m)
0 No changes in ‘Upper Canopy Live Tree’ data
0 No changes in ‘Canopy Layer Composition’ data
0 No changes in ‘Standing dead Tree’ data
0 No changes in ‘Downed Trees & Woody Debris’ data

e Regeneration Plots (2m x 2m)

0 Some minor growth advancement in seedlings
e Ground Vegetation Composition Plots (1mx1m)
Some minor composition changes from growth advancement of seedlings

3. Wetland Monitoring

EMA- 4; Shouldice Wetland-Main Complex / S8 & S9 locations

Anuran night time calling surveys were compl eted in the spring season of 2016 for early, mid and late
season breeding activity with data collected provided in Table No. 1 below.

Table No. 1: Anuran Monitoring Survey at EMA-4 location

Date Time Weather Species Calling Code/
Numbers
April 22, 2016 2210 10.0C, Wind speed Spring Peeper Code 3/>20
0-3 km/hr Wood Frog Code 1/7-8
May 30, 2016 2230 14.0C, Wind speed Northern Leopard Code 3/>20
3-11 km/hr Frog
Gray Treefrog Code 1/5
June 29, 2016 2245 16.0C, Wind speed Green Frog Code 2/ 14-16
3-11km/hr

New Keppel Quarry: Year 2 (2016) - Ecological Monitoring Report Page 2



il. EMA- 5; Ephemeral Pond

a) Anuran night time calling surveys were completed in the spring season of 2016 for early, mid and
|ate season breeding activity periods, with data collected provided in Table No. 2 below.

Table No. 2: Anuran Calling Survey at EMA-5 location

Date Time Weather Species Calling Code

April 22, 2016 2230 10.0C, Wind speed Spring Peeper Code 3/>20
0-3 km/hr

May 30, 2016 2245 14.0C, Wind speed Northern Leopard Code 2 /12-14
3-11 km/hr Frog

June 29, 2016 2300 16.0C, Wind None Code 0
10km/hr

Water depth data was collected by H.S.C. Ltd staff through monthly spring season monitoring of a
permanent depth gauge placed within the ephemeral pond feature, with data collected summarized in
Table No. 2B below.

Table No. 2B: Water Depths at EMA-5

Date Water Depth (cm)
April 27, 2016 50.0
May 16, 2016 49.0
June 21, 2016 20.0
July 28, 2016 0.0

b) Egg mass searches were undertaken in the spring season of 2016 for early, mid and |late season
breeding activity periods, with observations provided in Table No. 3 below.

Table No. 3: Anuran Egg Mass Survey at EMA-5 location

Date Time Observations

April 22, 2016 1600 Numerous frog egg masses, no salamander egg
masses or salamander adults observed

May 30, 2016 1700 No egg masses, numerous tadpoles

June 27, 2016 1200 No egg masses, few tadpoles, pond area at 10%
coverage from maximum surface area (almost
dry)

New Keppel Quarry: Year 2 (2016) - Ecological Monitoring Report Page 3




EMA- 6; Shouldice Wetland-Pond / S13 & East Park Head Creek Branch

a) Anuran night time calling surveys were completed in the spring season of 2016 for early, mid and late
season breeding activity with data collected provided in Table No. 4 below.

Table No. 4: Anuran Monitoring Survey at EMA-6 location

Date Time Weather Species Calling Code
April 22, 2016 2245 10.0C, Wind speed Spring Peeper Code 1/6-7
0-3 km/hr Wood Frog Code 1/2
May 30, 2016 2300 14.0C, Wind speed Northern Leopard Code 1/ 8-10
3-11 km/hr Frog
American Toad Code1/3
June 29, 2016 2310 16.0C, Wind speed Green Frog Code 1/5
3-11km/hr

b) Flora Species Diversity

Flora composition estimations of 2016 (see Appendix 2) did not identify any measurable difference at
any of the Wetland Community monitoring plots sitesin 2016 as compared to 2015 data. Surface water
levels and seep discharge flows were similar to that observed in 2015 at all monitoring sites.

c) Macro-Invertebrate Diversity

Data collection in 2015 was attempted in mid-August during base flow water levels (as per agreed to
protocol monitoring frequency), with unsuccessful results due to very dense vegetation growth and low
waters conditions within the pond feature, and no waters within the outflow channel itself.

As such, data collection in 2016 was undertaken on June 27 during the high to base flow transition
period and the early summer season. Three sweeps with a 500 mc mesh hand dip net was used within the
pond areato sample 1 sg m and a 500 mc screen mesh was used in the discharge channel to sample 1 sg.
m of channel bottom.

Sampling captured very few Marco-Invertebrates at both monitoring sites, with target levels for proper
‘trend through time' data analysis still unachievable, given the dense vegetation and aga growth in the
pond and the channel outflow being intermittent. Invertebrate samples and numbers are summarized in
Table No. 5 below.
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Table No. 5: Maco-Invetebrate Samples

Invertebrate Taxa | Pond Area (S13feature): Numbers | Discharge Channd (S13-D): Numbers
Pond Snail 3 1
Dragon Fly 4 0
Damselfly 2 0
Mosquito larva 15 0
Crane Fly 1 1
True Bugs (Water 1 0
Beetles)

Caddisfly 1 3
Water Mites 1 0
NOTE:

Recommendation at thistime isto undertake Y ear 3 monitoring similar to that of 2016. If sampling
capturesin Year 3 (2017) continueto be ‘low’ in numbers and well below the proposed target sampling
level of 100 organismsto have areliable data set for future comparative anaysis monitoring, than it is
recommended that the steering committee in conjunction with the MNRF consider the value of continuing
this monitoring aspect further.

4. Vegetative Screening: Tree Preservation Plan & Replacement Plan

a) Zonel

The Year 1 (2015) monitoring report provided data collected during the previous summer of 2014, to
allow the proponent a preliminary analysis of protocols and guidelines to achieve Niagara Escarpment
conditions. Year 1 monitoring identified 5 trees needing replacement protocols to be enacted and 5
trees with action requirement (anticipated replacement protocols given the trees deteriorating health
conditions).

Action ltem:

e Zone 1 Tree Screening-Preservation data to be updated in summer of 2017
¢ Replacement protocolsto be enacted for Year 1 identified trees and any additional trees
through updated data.

b) Zone 2

Y ear 2 (2016) monitoring data has been provided in Appendix 3. Data analysis demonstrates that 9 trees
were identified meeting replacement protocol requirements and 111 trees identified for pending action
requirement protocols (Ash trees infected with Emerald Ash Borer).

Action Iltem:

¢ Replacement protocols to be enacted
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5. Forest Restoration and Woodlot Expansion

Tree planting within 4 identified open areas (Stewardship Plan and Quarry Site Plans) was completed in
the spring of 2016 with species numbers, densities, location outlined within Appendix 4, March 21, 2016
letter to the proponent.

Tree planting and planted tree survival rate assessment was undertaken by ‘Lands & Forest Consulting’.
Also included under Appendix 4 isthe Lands & Forest Consulting project sheet noting the final tree
planting numbers being consistent with target levels and project tree and planting cost.

Thetarget survival threshold level was set at 80% per planting site. Post planting tree survival rates were
also completed by Lands & Forest Consulting in September 2016, with data summarized in Table No. 6
below:

Table No. 6: Forest Restoration Tree Planting A ssessment

Planting Site Plot Sample Survival Rate
Live Trees Dead Trees
No. 1 (7A) 109 45 71%
No. 2 (7B) 123 33 79%
No. 3(7C) 91 19 83%
No.4 (7D) 21 4 84%
Action ltem:

e Site 1 (7A) requires supplemental tree planting of mortalities
e Site 2 (7B) requires supplemental tree planting of mortalities

6. Year 3(2017) Monitoring & Action Plan

In accordance to the Ecological Monitoring Network-Frequency of data collection for Year 3, the
following survey works should be completed in 2017 in accordance to approved protocols.

Year 3 Monitoring Activity

o EMA-1, Upland Woodland vegetation survey, data collection with comparison analysisto Year 1
and Year 2

o EMA-2: Woodland breeding Bird Survey, data collection with comparison analysisto Year 1

e EMA-3: FloraDiversity, data collection with comparison analysisto Year 1

e EMA-4: FloraDiversity, data collection with comparison analysisto Years 1 and 2

o EMA-5: Anuran calling survey and egg mass data collection with comparison analysisto Y ear 2

o EMA-5: Water Quantity monitoring data with comparison analysisto Y ear 2

o EMA-6: Wetland flora survey plots, data collection with comparison analysisto Years 1 and 2
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¢ EMA-6: Wetland macro invertebrate sampling with comparison analysisto Y ear 2
e Forest Restoration, planting survival rates with comparison to Year 2
e TreePreservation Plan- Road Corridor Screen Trees
0 Zone 1: Repeat of Tree Screen Monitoring
0 Note: Zone 3 Tree Screen monitoring data to be collected prior to extraction operations
commencing within the Quarry Extraction Phase Area 2

Action Items identified through Year 1 and Y ear 2 Monitoring

e Tree Preservation Plan- Road Corridor Screen Trees
0 Zonel& 2 Tree Replacement Protocol strategy to be implemented

e Forest Restoration
0 Supplemental tree planting required in Sites 1 (7A) and 2 (7B)

Respectfully Submitted
e
Yy 7
-
y ¥4
e

John Morton, President AWS Environmental Consulting Inc.

Vi
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APPENDIX 1

» EMA-1 Woodland Plots
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Year 2 (2016) EMA-1 Woodland Vegetation Monitoring Plot Data

Plot No.:  F-1 Date: 2016, August 8
Surveyors: John Morton GPS Center Point : 500134 Easting,
4942528 Northing ~ +/-7m
Main Plot: 20m x 20m
Upper Main Canopy Live Trees (>10cm dbh) Basal Area : 18 sq. m/ha
Tree Species DBH Crown Crown Vigour Three Tree
Number | Common Name Latin Name cm Class Rating Heights
1 Sugar Maple Acer saccharum 28 1 1 20.0m
2 Sugar Maple Acer saccharum 22 1 1
3 Sugar Maple Acer saccharum 14 2 3
4 Sugar Maple Acer saccharum 18 1 1
5 Sugar Maple Acer saccharum 34 1 1 21.5m
6 Sugar Maple Acer saccharum 12 2 2
7 Sugar Maple Acer saccharum 14 2 1
8 Sugar Maple Acer saccharum 24 1 1
9 Sugar Maple Acer saccharum 32 1 1
10 Sugar Maple Acer saccharum 24 1 2
11 Sugar Maple Acer saccharum 10 3 3
12 Sugar Maple Acer saccharum 26 1 1
13 Sugar Maple Acer saccharum 20 1 1
14 Sugar Maple Acer saccharum 36 1 2
15 Sugar Maple Acer saccharum 12 2 2
16 Sugar Maple Acer saccharum 22 1 1 19.5m
17 Sugar Maple Acer saccharum 12 3 2
18 Sugar Maple Acer saccharum 26 1 1
19 Sugar Maple Acer saccharum 26 1 1
20 Sugar Maple Acer saccharum 16 1 1
Avg. Ht = 20.3m

Canopy Layer Composition

Canopy Ht. Species Latin Name / Percentage of Canopy Area Occupied in Plot
>10m Acer saccharum / 92%
2-10 m Ostrya virginiana / 20% ; Acer saccharum /10%

0.5to 2m Fraxinus sp. / 3% ; Tilia americana / 1%

0to 0.5m Fraxinus sp./ 25% ; Clinopodium vulgare / 20% ;

Adiantum pedatum / 8% ; Thalictrum dioica / 1%
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Standing Dead Trees

Species (If Determinable) DBH Total
Common Name Latin Name cm Height m Decay Class

1 Sugar Maple Acer saccharum 8 16 3

2 Sugar Maple Acer saccharum 8 10 4

3 Sugar Maple Acer saccharum 6 5 5

4 Sugar Maple Acer saccharum 8 14 4

5

Downed Trees & Woody Debris
Logs : > 20cm avg. diameter Polewood: 10cm to 20cm diameter
No.
Compass Bearing [Decay Compass Bearing
Length m from Main End |Class Length m | from Main End | Decay Class

1 3 312 degrees 2

2 4 250 degrees 1

3

4

5

6

Branches : 4cm to 10cm

Woody Debris : < 4cm

General Quanity

% Coverage of
Plot Area

General Quanity

% Coverage of Plot Area

Minor

10

Moderate

15
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Year 2 (2016) Monitoring, 2m x 2m Plot : Regeneration Trees
Dtae: 2016, August 12

Plot : NE

Species Latin Name

Height Range

16 to 35cm 36 to 55cm 56 to 75cm 76to95cm | 96 to 200cm
Fraxinus sp. 5 3 0 0 0
Acer saccharum 0 0 1 0 0
Cornus alternifolia 2 1 0 0 0
Additional Notes:
Plot : SE
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76to95cm | 96 to 200cm
Tilia americana 1 2 0 0 0
Fraxinus sp. 2 1 0 0 1
Amelanchier cf. sanguinea 0 0 0 0 1
Cornus alternifolia 0 0 0 0 1
Additional Notes:
Plot : SwW
. . Height Range
Species Latin Name
e ! 16 to 35cm 36 to 55cm 56 to 75cm 76t095cm | 96 to 200cm
Fraxinus sp. 4 2 1 1 1
Cornus alternifolia 2 0 0 0 0
Prunus serotina 0 1 0 0 0
Additional Notes:
Plot : NW
. . Height Range
Species Latin Name
e ! 16 to 35cm 36 to 55cm 56 to 75cm 76t095cm | 96 to 200cm
Prunus serotina 2 1 0 0 0
Fraxinus sp. 2 0 0 0

Additional Notes:

2 clumps of Asplenium scolopendrium on boulder just outside NW corner of this plot

Plot : Center

Species Latin Name

Height Range

16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Fraxinus sp. 4 5 1 0 0
Prunus serotina 0 1 0 0 0
Additional Notes:
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Year 2 (2016) , 1m x 1m Plot :

Ground Vegetation Composition

Date: 2016, August 12

Plot: NE

Note: ' * ' denotes a Non-Native Species

Plot : SE
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Thalictrum dioicum 95 Duff 44
Viola blanda 5 Woody Debris 35
Arctium minus 2 Cornus alternifolia 6
Fraxinus sp. 2 Fraxinus sp. 10
Trillium grandiflorum 1 Prunus serotina 4
Symphyotrichum lateriflorum 1 Amelanchier cf. sanguinea 3
Carex arctata P Moss 2
* Clinopodium vulgare P Crataegus sp. 1
Carex cf. pedunculata P * Clinopodium vulgare P
Plot : SwW Plot: NW
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Duff 56 Duff 60
moss on a boulder 20 Bare earth 25
Fraxinus sp. 10 Moss 4
Symphyotrichum lateriflorum 5 Carex pedunculata 2
Cornus alternifolia 3 Cornus alternifolia 2
Carex pedunculata 2 Prunus serotina 2
* Verbascum thapsis 2 Fraxinus sp. 5
* Clinopodium vulgare 1 Maianthemum canadense P
* Solanum dulcamara 1
Melilotus alba P
Anemone virginiana P
Ostrya virginiana P
Plot : Center
Species Latin Name Percentage
Cover
Duff 56
Adiantum pedatum 30
Woody debris 8
Fraxinus sp. 10
Prunus serotina 5
Ostrya virginiana P
* Clinopodium vulgare P
Thalictrum dioicum P
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Year 2 (2016) EMA-1 Woodland Vegetation Monitoring Plot Data

Plot No.: F-2 Date: 2016, August 8
Surveyors: John Morton GPS Center Point: 500095 Easting
4942660 Northing  +/-3m
Main Plot: 20m x 20m
Upper Main Canopy Live Trees Basal Area : 24 sq. m/ha
Tree Species DBH Crown Crown Vigour Three Tree
Number Common Name Latin Name cm Class Rating Heights
1 White Ash Fraxinus americana 33 1 1 21.5m
2 Sugar Maple Acer saccarum 38 1 1
3 Sugar Maple Acer saccarum 14 3 2
4 Sugar Maple Acer saccarum 24 1 1
5 Sugar Maple Acer saccarum 18 1 1
6 Sugar Maple Acer saccarum 26 1 1
7 Sugar Maple Acer saccarum 18 1 1
8 Sugar Maple Acer saccarum 18 1 1
9 Sugar Maple Acer saccarum 12 3 2
10 Sugar Maple Acer saccarum 18 2 2
11 Sugar Maple Acer saccarum 12 4 1
12 Sugar Maple Acer saccarum 12 4 2
13 Sugar Maple Acer saccarum 24 1 1 19.0m
14 Sugar Maple Acer saccarum 16 1 3
15 Sugar Maple Acer saccarum 22 1 1
16 Sugar Maple Acer saccarum 18 1 1
17 Sugar Maple Acer saccarum 14 2 2
18 Sugar Maple Acer saccarum 10 4 2
19 Sugar Maple Acer saccarum 20 1 2 18.0m
20 Sugar Maple Acer saccarum 20 1 2
21 Sugar Maple Acer saccarum 26 1 1
22 Sugar Maple Acer saccarum 26 1 1
23 Sugar Maple Acer saccarum 24 1 1
24 Balsam Poplar Populus balsamifera 28 1 1
25 Sugar Maple Acer saccarum 12 4 2
26 Sugar Maple Acer saccarum 10 4 1
27 Sugar Maple Acer saccarum 14 1 2
28 Sugar Maple Acer saccarum 14 1 2
Avg. = 19.5m

Canopy Layer Composition

Note : 'P' represents Present or < 1% Coverage

Canopy Ht. Species Common Name / Percentage of Canopy Area Occupied in Plot
>10m Acer saccharum / 88% ; Fraxinus americana/ 3% ; Populus balsamifera / 3%
2-10m Ostrya virginiana / 1% ; Acer saccharum / P
0.5 to 2m Fraxinus sp. /P ; Brachyelytrum erectum /P ;
Symphyotrichum lateriflorum / P ; Ostrya virginiana / P
00 0.5m Adiantum pedatum / 75% ; Carex pedunculata / 8% ; Viola pubscens / 2% ;

Caulophyllum thalictroides / 1% ; Clinopodium vulgare / 1% ; Symphyotrichum lateriflorum / 1%
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Standing Dead Trees

Species (If Determinable) DBH Total
No. Common Name Latin Name cm Height m Decay Class
1 Sugar Maple Acer saccarum 12 14 3
2
3
4
5

Downed Trees & Woody Debris

Logs : > 20cm avg. diameter

Polewood: 10cm to 20cm diameter

Compass Bearing from |Decay Compass Bearing
Length m Main End Class Length m | from Main End Decay Class

1 8 300 degrees 3 7 280 degrees 1

2 9 276 degrees 4 3 200 degrees 2

3 4 125 degrees 1 3 140 degrees 1

4 9 85 degrees 5

5

6

Branches : 4cm to 10cm

Woody Debris : < 4cm

General Quanity

% Coverage of Plot Area

General Quanity

% Coverage of Plot Area

Minor

10

Minor

15
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Year 2 (2016), 2m x 2m Plot : Regeneration Trees

Date: 2016, August 12

Plot : NE
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Fraxinus sp. 4 2 0 0 0
Additional Notes:
Plot : SE
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Ostrya virginiana 2 0 0 0 1
Fraxinus sp. 4 2 0 0 0
Additional Notes:
Plot : SW
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 t0 95 cm 96 to 200cm
Fraxinus sp. 5 3 0 0 0
Additional Notes:
Plot : NW
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 t0 95 cm 96 to 200cm
Ostrya virginiana 1 0 0 0 5
Fraxinus sp. 1 0 0 0 0
Additional Notes:
Plot : Center
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 t0 95 cm 96 to 200cm
Prunus serotina 2 1 0 0 0
Cornus alternifolia 1 0 0 0
Additional Notes:
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Year 2 (2016) 1m x 1m Plot : Ground Vegetation Composition

Date: 2016, August 12

Plot : NE Plot : SE
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Duff 45 Duff 82
Fraxinus sp. 25 Ostrya virginiana 12
Geranium robertianum 20 Bare earth 7
Symphyotrichum cordifolium 1 Fraxinus sp. 10
Viola blanda 1 Schizachne purpurascens 1
Eupatorium rugosum 2 Epipactis helleborine P
Polygonatum pubescens 6 Geranium robertianum P
Taraxicum officinale P Verbascum thapsis P
Symphyotrichum lateriflorum P Symphyotrichum lateriflorum P
Brachyelytrum eretum P Viola pubscens P
Plot : swW Plot: ~ NW
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Duff 30 Duff 80
Fraxinus sp. 28 Ostrya virginiana 50
Dryopteris carthusiana 20 bare earth 12
moss 20 * Clinopodium vulgare 4
Viola pubscens 2 Maianthemum canadense 1
Arisaema triphyllum 1 Fraxinus sp. 1
Ostrya virginiana P * Geranium robertianum 1
Carex pensylvanica P Symphyotrichum lateriflorum 1
Trillium grandiflorum P * Taraxicum officinale P
Trillium grandiflorum P
Carex pensylvanica P
Plot : Center
Species Latin Name Percentage ) )
Cover Note: ' * ' denotes a Non-Native Species
Duff 36
moss 30
Caulophyllum thalictroides 12
Prunus serotina 6
Clinopodium vulgare 4
Viola pubscens 3
Brachyelytrum eretum 3
Actaea rubra 2
Maianthemum canadense 2
Hepatica acutiloba 2
Adiantum pedatum P
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Year 2 (2016) EMA-1

Woodland Vegetation Monitoring Plot Data

Plot No.: F-3 Date: 2016, August 8
Surveyors: John Morton GPS Center Point: 499935 Easting
4942695 Northing  +/-3m
Main Plot: 20m x 20m
Upper Main Canopy Live Trees Basal Area : 12 sq. m/ha
Tree Shceles DBH Crown Crown Vigour Three Tree
Number | Common Name Latin Name cm Class Rating Heights
1 White Ash Fraxinus americana 20 1 1 18.0m
2 Sugar Maple Acer saccharum 14 1 1
3 Sugar Maple Acer saccharum 12 2 1
4 Black Cherry Prunus serotina 14 1 1
5 Sugar Maple Acer saccharum 12 1 1
6 White Ash Fraxinus americana 36 1 1 22.0m
7 Sugar Maple Acer saccharum 12 2 1
8 Sugar Maple Acer saccharum 16 1 1
9 Sugar Maple Acer saccharum 16 2 2
10 Sugar Maple Acer saccharum 14 2 3
11 Basswood Tilia americana 32 1 1
12 White Ash Fraxinus americana 18 1 1 17.5m
13 White Ash Fraxinus americana 18 2 1
14 Green Ash Fraxinus pennsylvanica 16 2 2
15 Green Ash Fraxinus pennsylvanica 12 2 2
16 Green Ash Fraxinus pennsylvanica 14 1 1
Avg. Ht. = 19.2m

Canopy Layer Composition

Note: 'P' represents Present or < 1% Coverage

Canopy Ht. Species Common Name / Percentage of Canopy Area Occupied in Plot
>10m Fraxinus americana / 30% ; Acer saccharum /12% ; Tilia americana / 20% ; Prunus serotina / 3%
2-10 m Acer saccharum /5% ; Ostrya virginiana /2%
0.5to 2m Prunus virginiana / 3% ; Symphyotrichum lateriflorum /2% ; Cornus alternifolia / P
0t0 0.5 Acer saccharum / 25% ; Geranium robertianum / 5% ; Hypericum perforatum /1 % ;
00.5m

Carex pedunculata / 1% ; mix of others / 3%
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Standing Dead Trees

No. Species (If Determinable) DBH Total
Common Name Latin Name cm Height m Decay Class
1 Sugar Maple Acer saccharum 6 14 3
2 White Ash Fraxinus americana 6 12 4
3
4
5

Downed Trees & Woody Debris

Logs : > 20cm avg. diameter Polewood: 10cm to 20cm diameter
No.
Compass Bearing from |Decay Compass Bearing
Length m Main End Class Length m | from Main End Decay Class

1 12 17 degrees 1 14 285 degrees 1
2 8 310 degrees 1 10 275 degrees 1
3 6 300 degress 1
4 7 250 degrees 2
5 3 200 degrees 4
6

Branches : 4cm to 10cm

Woody Debris : < 4cm

General Quanity

% Coverage of Plot Area

General Quanity

% Coverage of Plot Area

Moderate

15

Moderate

20
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Year 2 (2016), 2m x 2m Plot : Regeneration Trees
Date: 2016, August 12

Plot : NE
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Acer saccharum 0 1 0 0 0
Ulmus americana 1 0 0 0
Additional Notes:
Plot : SE
Species Latin Name Height Range
16 to 35cm 36 to 55cm 56 to 75cm 76 t0 95 cm 96 to 200cm
Acer saccharum 0 1 0 0 0
Fraxinus sp. 3 1 0 1 0
Prunus serotina 1 0 0 0
Additional Notes: A bedrock open crevice runs through this plot
Plot : SW
Height R
Species Latin Name e anee
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Fraxinus sp. 1 0 0 0 0
Additional Notes:
Plot : NW
Height R
Species Latin Name e anee
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Acer saccharum 0 1 0 0 0
Additional Notes:
Plot : Center
Height R
Species Latin Name e anee
16 to 35cm 36 to 55cm 56 to 75cm 76 to 95 cm 96 to 200cm
Acer saccharum 5 2 0 0 0
Prunus serotina 2 0 0 0 0
Additional Notes:
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Yeadr 2 (2016), 1m x 1m Plot : Ground Vegetation Composition

Plot : NE Plot : SE
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Rubus strigosus 25 Acer saccharum 45
Solidago altissima 25 Symphyotrichum lateriflorum 30
* Clinopodium vulgare 25 Duff 17
Acer saccharum 15 * Geranium robertianum 5
Duff and bare earth 5 Fraxinus sp. 2
Ulmus americana 3 Solidago altissima 1
* Taraxicum officinale 1 Asplenium trichomanes P
Symphyotrichum lateriflorum 1 * Clinopodium vulgare P
Fragaria virginiana P * Taraxicum officinale P
Geum canadense P
* Geranium robertianum P
* Potentilla recta P
Glyceria striata P
* Epipactis helleborine P
Viola pubscens P
* Ranunculus acris P
Plot : SW Plot: NW
Species Latin Name Percentage Species Latin Name Percentage
Cover Cover
Bare earth 80 Duff and bare earth 42
Woody debris 10 Woody debris 40
Fraxinus sp. 5 Moss 12
Rubus strigosus 2 * Geranium robertianum 4
* Hypericum perforatum 2 Carex interior 2
* Clinopodium vulgare P * Hypericum perforatum P
sterile grass sp? P Circaea lutetiana P
Plot : Center
Species Latin Name Percentage
Cover
Woody debris and Duff 90 Note: ' * ' denotes a Non-Native Species
Acer saccharum 5
Symphyotrichum lateriflorum 1
* Taraxicum officinale 3
* Geranium robertianum 1

Page 4 of 4




Appendix 2

» EMA-6: Wetland Flora Plots
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Year 2 (2016) Wetland Flora Monitoring

Vegetation Composition : All Plots are Im x 1m

Site: EMA-3; The Glen Date: 2016, August 12
Plot No.: S1
Species Latin Name Percentage Cover
Emergent Submergent
Veronica anagalis-aquatica 75 0
* Solanum dulcamara 1 0
* Nasturtium officinale 24 0
GPS Co-ordinates: 500232 E; 4943487 N
Plot No. : S2
. . Percentage Cover
Species Latin Name
Emergent Submergent
Chrysosplenium americanum 47 0
Moss on logs 28
* Tussilago farfara 26 0
Impatiens capensis 25 0
* Epilobium hirsutum 16 0
Leersia oryzoides 15 0
Eupatorium perfoliatum 5 0
* Scirpus atrovirens 2 0
* Rumex crispus 1 0
Clematis virginiana 1 0
Symphyotrichum puniceum 1 0
* Solanum dulcamara P 0
Scutellaria lateriflora P 0
GPS Co-ordinates: 500246 E ; 4943458 N
Site: EMA-4 ; Main Shouldice Wetland
Plot No.: S8
. . Percentage Cover
Species Latin Name
Emergent Submergent
Gyceria borealis 35 0
Leersia oryzoides 18 0
Lysimachia sp. Sterile 6 0
Sparganium emersum 5 0
Ludwigia palustris 4 0
Mentha arvensis 2 0
Phalaris arundinacea 2 0
Galium palustris 1 0
* Ranunculus acris P 0
* Carex spicata P 0
Poa palustris P 0
Scutellaria lateriflora P 0
Cicuta bulbifera P 0
Typha latifolia P 0
Bare mud 40
GPS Co-ordinates: 499521 E; 4942615 N
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Site:

Plot : S9

Percentage Cover

Species Latin Name

Emergent

Submergent

Ludwigia palustris

45

0

Carex hystericina

20

Eleocharis palustris

[uny
0o

* Sagittaria latifolia

Lysimachia sp. sterile

Sparganium emersum

Leersia oryzoides

Asclepias incarnata

Mentha arvensis

Typha latifolia

Galium palustris

Scutellaria lateriflora

Cicuta bulbifera

V|O|O|O|T|O|_|lN|O|>

o|o|o|o|o|o|o|o|o|o|o|o

GPS Co-ordinates:

499519 E ; 4942628 N

EMA-6 ; Shouldice Wetland - Pond Area

Date: 2016, August 12

Plot No.: S$13-A

Percentage Cover

Species Latin Name

Emerg

ent Submergent

Juncus alpinoarticulatus

95

0

* Nasturtium officinale

Salix discolor

Salix lucida

Glyceria borealis

* Agrostis gigantea

* Solanum dulcamara

Galium palustris

Lemna minor

V|O|O|O|N|R|_|+

o|Oo|o|o|o|o|o|o

GPS Co-ordinates:

499757 E ; 4941755 N

Plot No. : S13-B

Percentage Cover

Species Latin Name

Emerg

ent Submergent

Juncus alpinoarticulatus

95

0

Leersia oryzoides

* Nasturtium officinale

* Agrostis gigantea

* Solanum dulcamara

Symphyotrichum puniceum

O |W R N |-

O |O|Oo |o |o

GPS Co-ordinates:

499745 E ; 4941742 N

Wetlands :
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Plot No.: §13-C

. . Percentage Cover
Species Latin Name
Emergent Submergent
* Agrostis gigantea 45 0
Leersia oryzoides 35 0
Scirpus atrovirens 10 0
Ranunculus hispidus 8 0
Impatiens capensis 2 0
Caltha palustris P 0
Galium palustris P 0
Sium suave P 0

GPS Co-ordinates:

499732 E ; 4941708 N

Plot No. : S13-D
Species Latin Name Percentage Cover
Emergent Submergent

Galium palustris P 0
* Scutellaria lateriflora P 0
Leersia oryzoides 88 0
* Nasturtium officinale 10 0
Bare mud 6 0
Woody debris 5 0
Ranunculus hispidus 3 0
* Solanum dulcamara 1 0
Ludwigia palustris 1 0
Sium suave 1 0

GPS Co-ordinates:

499722 E ; 4941667 N

Notes:

'*"denotes, a Non-Native Species
'P ' denotes, Present but < 1% coverage

Wetlands :
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Plot Flora Inventory Listing with Floristc Quality Assessment (FQA) Scores

Prov. FQA

Latin Name Common Name Status cC CW
* Agrostis gigantea Redtop Exotic 0 0
Asclepias incarnata Swamp Milkweed NAR 6 -5
Caltha palustris Wild Calia NAR 8 -5
Carex hystericina Porcupine Sedge NAR 5 -5
* Carex spicata Spiked Sedge Exotic 0 5
Chrysosplenium americanum American Golden-saxifrage NAR 8 -5
Cicuta bulbifera Bulb-bearing Water-hemlock NAR 5 -5
Clematis virginiana Virginia Virgins-bower NAR 3 0
Eleocharis palustris Creeping Spike-rush NAR 6 -5
* Epilobium hirsutum Hairy Willowherb Exotic 0 -4
Eupatorium perfoliatum Common Bonset NAR 2 -4
Galium palustris Marsh Bedstraw NAR 5 -5
Glyceria borealis Northern Manna Grass NAR 8 -5
Impatiens capensis Spotted Jewelweed NAR 4 -3
Juncus alpinoarticulatus Alpine Rush NAR 5 -5
Leersia oryzoides Rice Cutgrass NAR 3 -5
Lemna minor Lesser Duckweed NAR 2 -5
Ludwigia palustris Marsh Seedbox NAR 5 -5
Lysimachia sp. sterile Fringed Loosestrife NAR 4 -3
Mentha arvensis Field Mint NAR 3 -3
* Nasturtium officinale Watercress Exotic 0 -5
Phalaris arundinacea Reed Canary Grass NAR 0 -4
Poa palustris Fowl Bluegrass NAR 5 -4
* Ranunculus acris Tall Buttercup Exotic 0 -2
Ranunculus hispidus var. caricetorum Swamp Buttercup NAR 5 -5
* Rumex crispus Curly Dock Exotic 0 -1
Sagittaria latifolia Broad-leaved Arrowhead NAR 4 -5
Salix discolor Pussy Willow NAR 3 -3
Salix lucida Shining Willow NAR 5 -4
Scirpus atrovirens Dark-green Bulrush NAR 3 -5
* Scutellaria lateriflora Mad Dog Skullcap NAR 5 -5
Sium suave Hemlock Water-parsnip NAR 4 -5
* Solanum dulcamara Climbing Nightshade Exotic 0 0
Sparganium emersum Green-fruited Burreed NAR 5 -5
Symphyotrichum puniceum Swamp Aster NAR 6 -5
* Tussilago farfara Colt's-foot Exotic 0 3
Typha latifolia Broad-leaved Cattail NAR 3 -5
Veronica anagalis-aquatica Water Speedwell Exotic 0 -5

Ontario Ministry of Natural Resources, 'Horistic Quality Assessment' (FQA) Scoring System:
CC = Coefficient of Conservatism, ranked O (grows anywhere) to 10 (very specific habitat requirements)
CW = Coefficient Wetness Index, values from -5 (very wet) to 5 (very dry)

Wetlands: Page 4 of 4




Appendix 3- Zone 2

» Road Corridor Tree Screening: Preservation & Replacement Plan

New Keppel Quarry: Year 2 (2016) - Ecological Monitoring Report Page 10
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Appendix 4- Forest Restoration

» Tree Planting targets, March 21/16 letter

New Keppel Quarry: Year 2 (2016) - Ecological Monitoring Report Page 11



AWS Environmental Consulting Inc.
(Operating as Aquatic and Wildlife Services)

242090 Concession Rd. 3 Keppd,
R.R.#1, Shallow Lake, Ontario, Canada, NOH 2K 0

Office: 519-372-2303, Email: aws@gbtel.ca
Web site: www.awsenvironmental.ca

March 21,2016

H.S.C Aggregates Ltd.
Memo To : Dave Munro, Aggregate Sales & Compliance

Re: 2016 Tree Planting Schedule

In conjunction with the Stewardship Management Plan (SMP), the following provides
greater detail of tree planting targets to meet the Site Plan condition No. 1.10 under
Natural Environment Mitigation, with minor modifications to the 'planting areas' as per
outlined in the 2015 Ecological Monitoring Report (section 5) and management
compartment No. 7 under the SMP. Tree planting compartment 7A, 7B, 7C and 7D
mapped below with planting targets for each sub-compartment.

WGE_1984_Web_Mercator_Auxiliary_Sphere O

O County of Grey Printed: March 14,2016 THIS MAP IS NOT TO BE USED FOR NAVIGATION




Sub-compartment 7A

Area=0.95haor 235 ac
Full or 100% planting stocking density required
Average tree planting density at 2.5m between rows and 1.7m spacing between trees
Density target = 0.95 x (10000/4.25) = approximately 2235
Planting requirement of 2200 trees, with a minimum height of 25cm at time of planting,
composition being :
o0 Native Conifers seedlings = 2000
=  White Pine = 1500
»  White Cedar = 250
»=  White Spruce = 250
0 Native Hardwood seedlings = 200
= A mix of various species which could be: Red Oak, White Birch, Black
Cherry, Sugar Maple, Aspen/Poplar (non-hybrid)
and access road bisecting compartment,

Sub-Compartment 7B

o Area=0.37haor0.9ac

e Scattered trees/tall shrubs existing throughout compartment, thustarget density level of
60% planting of total area

o Average tree planting density at 2.5m between rows and 1.7m spacing between trees

e Density target = (0.37 x (10000/4.25)) x.6 = 522



e Approximately 500 trees, with a minimum height of 25cm at time of planting,
composition being :
o Conifers=400
»  White Pine =200
»  White Cedar = 100
»  White Spruce =100

o Hardwood =100

= A mix of various species which could be: Red Oak, White Birch, Black
Cherry, Sugar Maple, Aspen/Poplar (non-hybrid)

Sub-Compartment 7C

e Area=1.47 haor 3.63ac

o A few scattered mature trees and tall shrubs through compartment, thus target density
level of 90% planting of total area.
e Averagetree planting density at 2.5m between rows and 1.7m spacing between trees
e Planting density target = (1.47 x (10000/4.25)) x.9 = 3113
e Planting requirement of 3100 trees, with a minimum height of 25cm at time of planting,
compoasition being:
o Conifers= 2800
= White Pine = 2000
=  White Cedar = 300
»  White Spruce =500
o Hardwood = 300
= A mix of various species which could be: Red Oak, White Birch, Black
Cherry, Sugar Maple, Aspen/Poplar (non-hybrid)

Sub-Compartment 7D




Area=1.28 haor 3.16ac
Full or 100% planting stocking density required
Average tree planting density at 2.5m between rows and 1.7m spacing between trees
Density target = 1.28 x (10000/4.25) = 3011
Planting requirement of 3000 trees, with a minimum height of 25cm at time of planting,
compoasition being:
0 Conifers= 2500
= White Pine = 1800
= White Cedar = 200
= White Spruce = 500
0 Hardwood =500
= A mix of various species which could be: Red Oak, White Birch, Black
Cherry, Sugar Maple, Aspen/Poplar (non-hybrid)

Total Planting Numbers:

Total Planting area= 4.07ha (10.06 ac) for 8,800 trees
Conifers= 7,700 trees at a 25cm minimum height, composition of
e White Pine seedlings = 5,500 ; White Cedar seedlings = 850 ; White Spruce
seedlings = 1,350

Hardwoods = 1,100 trees at a 25cm minimum height, mix of species which could be:
e Red Oak, White Birch, Black Cherry, Sugar Maple and/or Aspen/Poplar
seedlings, 25cm minimum height = 300

Average planting density = 2162 trees/ha or 875 trees/ac
Respectfully Submitted

’/ .
AT

John Morton,
President, AWS Environmental Consulting Inc.
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Lands & Forests Consulting
AWS Environmental Consulting
H.S.C. Aggregates Ltd.
Tree Planting Project
10.0 acres of tree planting in old fields.

o 9.1 acres — Machine Planting = 8300 trees @ $0.35/ tree
o 0.9 acres — Hand planting = 500 trees @ $0.50 / tree

Tree Species # of Trees
white pine 5500
white cedar 850
white spruce 1350
sugar maple 600
red oak 225
white birch 275
TOTAL 8800

The planting will follow the guidelines developed by AWS.
The machine planting areas will be band sprayed with simazine.
Cost:

o Machine Planting — 8300 x $0.35 = $2905

o Hand Planting — 500 x $0.50 = $250

o TOTAL =$3155+ HST
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% Instantel Event Report
Datelfime Tran at 15:57:38 May 18, 2316 Serial Number BE18233 V 10.72-1.1 Minimate Biaster
Trigger Source Geo: 2.000 mmvs, Mic: 120.0dB(1.} Baftery Level 52 Vols
Range Geo: 254.0 mm/s Unit Calibration January & 2016 by Instaniel
Record Time 7.0 secat 1024 sps File Name U233GDLEB,020
Job Number: 1
Post Event Notes
Notes Belted to Bedrock ai 178841 Gray Road 17
Location: Rivepre Propeary
Clent: WSetL.
User Nama:
Genesal:
o USBM RIBS0T And OSMRE
Extended Notes 24 : T } L .
A i ~ - FRR 3 T T g T —
Microphone  Linear Weighting 200+ 4
PSPL 117.8 dB{L) at 2330 82
ZC Freg 42 Hz
Channel Test Passed (Freg= 18.7 Hz Amp = 587 mv} soo 1
Tran  Vert Llong ¥ 1
PRV 3883 4181 3429 mvs : ¥
ZC Freqg 18 K A Hz el o T - -~
Time{Rel.toTrig) 0294 0352 0496 sec . s .
Peak Acceleration 0105 Q1108 0038 o . 1 v i
Peak Displacement 0029 0026 0019 mm @ eyl
Sensor Check Passed Passed Passad E i s 1
Fraquency 78 78 8 Hz = e -
Qverswing Ratio 3.3 3.5 37 = Z:: o
5] - .
Peak Vector Sum 4.787 mrys at 0.450 sec £ el e 4+
> i1 o :
B A L
i z‘f i
5—..- e
2__
~ ; AR
2 5 10 >
Frequency {Hz}
Tram = Vert x Long: o
H H i $ ; ] . i N
[ H H T 3 N 1 ¥ 1 i
Vg T % ] Ly ~
MlCL ; L -_-i{:é 1",:;},!‘ i
T hudhag
Lcmg _'_: ii;’”gﬁ%.‘? W
verr T 0.0
s ‘3;, % t T ! £
Tran e T =1 08
I g : | N 1 : i N 3 1 . i : : i‘f
T ¥ 3 T T T ¥ B i S
6 18 20 30 40 50 6.0 70
Time Scale; 0.50 sewidiv. Amplitude Scale: Geo: 2.000 mmis/div Mic: 10.000 pa.(Lydiv Sensor Chack

Triggar = o e

Printed: May 1%, 20186 (¥ 10.72-18.72)

Format §4985-2034 Xmark Corperation



B Instantel

Date/Time Long &l 18:55:01 May 198. 2018
Trigger Source Gen: 1.000 mmis, Mic: 115.0 dB{L)
Range Geo: 254.0 mm/s

Record Time 80 secat 1024 sps

Notes
Location; &EAND PRoPEETY

Event Report
Seriat Number BET11783V 10.72-1.1 Minimate Blaster
Battery Level 6.2 Volls _
Unit Calibration  January B, 2018 by instantel
File Name M783GDLB.2D0
Post Event Notes

Setat 178706 Grey Road 17

Chent MSCL
User Nama:
General Blast Vibration Monitoring
USBM RIB507 And OSMRE
Extended Notes 253 , . . ; ; 5
l " Y T H E] '
Microphone Linzar Weighting 200 4
PSPL 1389,8 dB(L) at 1 853 sec
ZL Freqg 18 Hz
Channel Test Passed (Freq =201 Hz Amp = 834 mv ) sa0-- i
Tran  Veri Long ; T
PPV 1018 1418 L3987 mmfs +
ZG Freg 30 17 43 Hz 50—+ P m—
Time (Rel, to Trig) g2 0021 G088 sec - o .
Peak Acceleration 0027 0040 0040 ¢ — e
Peak Displacement 0005 0011 Q007 mm @2 e
Sensor Check Passed Passed Passed g 20- o +
Frequency 77 7.4 72 Hz ~ e rd
Overswing Ratio 38 4.0 38 E e o
Peak Vector Sum  1.758 mmis &t D.012 sec 2 oL {,»"’/ i
> i e 1
] o~ K
-
+ E
F -
2....~ e
]
LG
4 1 : . i P | e f ng i
¥ R [N g A
1 z 5 10 20 £0 106
Frequency (Hz}
Tram + Vet = Long: &
i { ] 1 = i i
E T 7'! T 7 ? i H
Micl. 1 4 -
Long  Femeligert 1 § ; =
i |/
Vert
Tran
N i fons H ) 2 2 i . § : =
3 H H * i
0 1.0 2.0 3.0 4.0 5.0 5.0
Time Scale: 0.50 sec/div  Amplitude Scale: Gao; 2.000 mmisfdiv Mic: 50.00 pa.{Ly/div Sensor Check

Trigger = p—-———wef

Printed: May 19, 2018 (V 10.72- 10.72)

Format @ 1995.-2014 Xmark Corpotation

1X1)

0.0

0.0
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Blast No.:

Date/Time: 06/14/2016 13:49

2016-03

AUSTIN POWDER LTD.

BLAST REPORT

327-COrilliz

RR #4 ON, Orillia, Canada L3V 1- 84

Biast Type: Stone Quarry/Stone Mine - Production

Pit/Permit: KEPPLE QUARRY / SHOT SERVICE

Customer  MARCLD SUTHERLAND

COMNST.-KEPPLE
(HAR1525-001)

Lacation: Top Bench

SEISMOGRAPH |- 178847 GREY ROAD #17

DataType: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date:  0§/14/16 Trigger Level: 2.00 mm/s 12000 dB Transverse: 2,286 mm/s 2B.0 Hz
Time: 13:49 Calibration Date:  01/20/16 Vertical: 1.778 mm/s 240 Hz
Distance From Blast 607.16m Calibration Signal: OK Longitudinal: 2.54 mm/s 280 Hz
Direction From Blast  NW Geophone Min. Freg.: --- Hz PPV: =~ MM/ —ee Mz
Readout  Printed Copy Mic. Min. Freq,; e Hz Acaustic 119 dB
Locatior: Bolted Vectar Sum: 3.401 mmys
fat/long. 44° 38' 25.645" N 80° 59' 55415" W
Reader and Firm:  Evan Smart, AUSTIN POWDER
Analyst and Fiem;
Instalier and Firm: Al Romphf, Austin Powder Ld.
SEISMOGRAPH 2 - 178706 GREY RD #17
Data Type: Seismic Record Seismograph Type: - White Seismograph
Date: 06/14/16 Trigger Level: 1.52 mm/s 118.00 d8 Transverse: 1.778 mm/s 42,6 Hz
Time: 13:49 Calibration Date: 01/20/16 Vertical: 127 mmys 51.2 Hz
Distance From 8last: 635.81m Calibration Signak OK Longitudinal; 0.254 mmys 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: -~ Hz PPV: - men/s --- Hz
Readout: Printed Copy tdic. Min. Freq.; - Hz Acaustic; 120 dB
Location: Vector Sum; - MIETYS
Lat/long.: 44° 37° 42.994" N 80° 39' 30.045" W
Reader and Firm; Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm:  Evan Smart, Austin Powder Ltd.
SEISMOGRAPH 3 - 283197 CONC, RD, #10
Data Type; Nao Trigger Seismograph Type:  White Seismagraph
Date: 06/14/16 Trigger L.evek 2.00 mm/s  120.00 dB Transverse: —ee MMSS --- Hz
Time: 1349 Calibration Date:  01720/16 Vertical; --- mmyfs --- Hz
Distance From Blast: 3907.39m Calibration Signal; OK Longitudinal; - s - Hz
Direction From Blast; SE Gecphane Min, Freq.: - Mz PPV: -~ mm/fe ~er Hz
Readout; Mic, Min. Frag.: -—- Hz Acoustic --- dB
Location: Vector Sum: --- mm/s
Lat/tong: 44° 37' 49.707" N 80° 59" 9.304" W

Reader and Firm;
Analyst and Firn:
Instalter and Firm:

Evan Smart, AUSTIN POWDER

Evan Smart, Austin Powder Ltd,

Page 3 of 8

Blast ID: ru00342702-10010 Version; 7.2.3.25

Print Date: 6/15/2016



AUSTIN POWDER LTD.

BLAST REPORT

327-Orillia

RR #4 ON, Orillia, Canada L3V 1- 84

Blast No: 2016-04 Blast Type: Stone Quarry/Stone Mine - Production Customer: HAROLD SUTHERLAND
CONST.-KEPPLE
(HAR1525-001)
Date/Time: 07/21/2016 14:0¢ Pit/Permit: KEPPLE QUARRY / SHOT SERVICE Location: Top Bench
SEISMOGRAPH 1 - 178841 GREY ROAD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 07/21/16 Trigger Level: 200 mm/s  120.00 dB Transverse: 4,953 mm/s 30.0 Hz
Time: 14:00 Calibration Date: 01/20/16 Vertical: 3.81 mm/s 39.0 Hz
Distance From Blast: 447.75m Calibration Signal: 0K Longitudinal: 6.985 mm/s 27.0 Hz
Direction From Blast: NW Geophone Min. Freq.: -—- Mz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 120 dB
Location: Bolted to Badrock Vector Sum: 7.73 mm/s
Lat/long.: 44° 38" 25.645" N 80° 59' 55415" W
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm:  John Newton, Austin Powder Ltd.
SEISMOGRAPH 2 - 178717 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 07/21/16 Trigger Level: 2.00 mm/s 12000 dB Transverse: 0.127 mm/s 0.0 Hz
~ Time: 14:00 Calibration Date: 01/20/16 Vertical: 0.127 mm/s 0.0 Hz
( Distance From Blast: 722.68m Calibration Signal: oK Longitudinal: 0.127 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: - mm/s --- Hz
Readout: Printed Copy Mic, Min. Freq.: --~ Hz Acoustic: 123 dB
Location: Vector Sum: 0.22 mm/s
Lat/long.: 44° 37' 52.587" N 80° 59' 30.045" W
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm: John Newton, Austin Powder Ltd.
SEISMOGRAPH 3 - 178706 GREY RD #17
Data Type: Seismic Record Seismegraph Type: Instanel - Minimate Blaster
Date: 07/21/16 Trigger Level: 200 mm/s 120.00 dB Transverse: 0.127 mm/s 0.0 Hz
Time: 14:00 Calibration Date: 01/20/16 Vertical: 0.127 mm/s 0.0 Hz
Distance From Blast: 796.44m Calibration Signal: QK Longitudinal: 0.127 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s -~ Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 121 dB
Location: Vector Sum: 0.22 mm/s
Lat/Long.: 44° 37' 49.994" N 80° 59' 30.045"W

Reader and Firm:
Analyst and Firm:

Instalier and Firm:

Evan Smart, AUSTIN POWDER

John Newton, Austin Powder Ltd.

O

Page3 of 8

Blast ID: ru00342705-10029 Version: 7.2.4.59

Print Date: 7/21/2016



Z Instantel

Date/Time

Trigger Source Geo: 1.500 mm/s

Range
Record Time
Job Number: 1

Geo: 254.0 mm/s
3.0 sec at 1024 sps

Tran at 14:13:07 August 18, 2016

Notes

Location: Keppel Quarry

Client: Harold Sutherland Construction
User Name: - RopgRs™ maAnTwe
General: Set-up at :Ezaug., weld

C oPPLL. KeTtié

Extended Notes

Event Report

(& Rase hEACE

Serial Number BE12756 V 10.72-8.17 MiniMate Plus
Battery Level 6.3 Volts
Unit Calibration March 15, 2016 by Instantel
File Name N756GI90.TVO
USBM RI8507 And OSMRE
54 : e | e —i
200+ 4
100—- =

Microphone Linear Weighting I
PSPL 98.84 dB(L) at 2.615 sec ]
ZC Freq 7.8 Hz
Channel Test Passed (Freq =20.1 Hz Amp = 482 mv )
Tran Vert Long "E-
PPV 2.921 1524 1.905 mm/s £
ZC Freq 23 32 21 Hz -
Time (Rel. to Trig) 0691 0581 0372 sec .
Peak Acceleration 0.053 0.040 0040 g L)
Peak Displacement 0.026 0.008 0.018 mm §
Sensor Check Passed Passed Passed
Frequency 7.4 7.7 73 Hz
Overswing Ratio af 34 3.8
Peak Vector Sum 3.503 mm/s at 0.755 sec ]
I gt 1
-n—+++ i
2+ & a0 £
T
1 } ———+ i ?-%3 . % } -
1 2 5 10 20 50 100
Frequency (Hz)
Tran: + Vert: x Long: @
A 4 ; | |
] I ! [ ]
s | v\ P\1 h [\‘ |
| 8 | {1
MicL | — HiH
: | 4 . )
| WYy
4 | ,
1 | I
1 i XU 1 n ] ‘
Long T4 «f\{ AALL U‘f - ;\Wr\ P‘.;v‘r\v‘\,‘p“u' ] k /
] | ]\
P Y,
I ] ]
] | B &
Vert T ‘ : Py < —7 =
T ‘ \ ,"‘j
:_ ‘ ] v
| | ]
.: [ f A P Jp Iq :1
Tran UA\Jﬁ!}"uﬂf\f\f\Lj‘ff\w\lf\\ﬂ‘f\/\/\‘n i = \
I AAVAASRA AR AR 17
’ \
T 1 /
i | ; | ; , L \/
7' - ‘ — e : : ‘
0.0 1.0 3.0
Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check

Trigger=p— — — <«

Printed: August 19, 2016 (V 10.72 - 10.72)

Format © 1995-2014 Xmark Corporation
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AUSTIN POWDER LTD.
BLAST REPORT

327-0rillia
RR #4 ON, Orillia, Canada L3V 1- 84

Blast No.: 2016-05 Blast Type: Stone Quarry/Stone Mine - Production Customer: HAROLD SUTHERLAND
CONST.-KEPPLE

(HAR1525-001)
Date/Time: 08/18/2016 14:25 Pit/Permit: KEPPLE QUARRY / SHOT SERVICE Location: Top Bench

SEISMOGRAPH 1 - 178841 GREY ROAD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster

Date: 08/18/16 Trigger Level: 2.00 mm/s  120.00 dB Transverse: 4.064 mm/s 28.0 Hz
Time: 14:25% Calibration Date; 01/20/16 Vertical: 2.921 mm/s 320 Hz
Distance From Blast: 437.69m Calibration Signal: oK Longitudinal: 5.207 mm/s 30.0 Hz
Direction From Blast: NW Geophone Min. Freq.: -—- Hz PPV: -—- mm/s --- Hz
Readout: Printed Copy Mic. Min. freg.: -—- Hz Acoustic 121 dB
Location: Bolted to bedrock. Vector Sum: 5.52 mm/s

UTM.: 17N 500101 mE 4943011 mN
Reader and Firm: John Newton, AUSTIN POWDER

Analyst and Firm:

Installer and Firm: John Newton, Austin Powder Ltd.

SEISMOGRAPH 2 - 178717 GREYRD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster

Date: (08/18/16 Trigger Level: 2.00 mm/s  120.00 dB Transverse: 0.127 mm/s --- Hz
Time: 14:25 Calibration Date: 01/20/16 Vertical: 0.381 mm/s 85.0 Mz
( Distance From Blast: 739.75m Calibration Signal: OK Longitudinak: 0.254 mm/s --- Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s wue Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 128 dB
Location:  Spiked and buried, Vector Sum: --- mm/s

UTM.: 17N 500660 mE 4941991 mN
Reader and Firm: John Newton, AUSTIN POWDER
Analyst and Firm:

Installer and Firm:  John Newton, Austin Powder Ltd.

SEISMOGRAPH 3 - 283197 CONC. RD. #10
Data Type: Seismic Record Seismograph Type: White Seismograph

Date: (08/18/16 Trigger Level: 200 mm/s 120.00 dB Transverse: 0.254 mm/s -~- Hz
Time: 14:25 Calibration Date: 01/20/16 Vertical: 0.381 mm/s --- Hz
Distance From Blast: 1,064.67m Calibration Signal: OK Lengitudinal: 0.127 mm/s - Hz
Direction From Blast: SE Geophone Min. Freq.: --—- Hz PPV: -—- mm/fs wen Hz
Readout: Printed Copy Mic. Min. Freq.: -~ Hz Acoustic 127 dB
Location: Spiked and buried. Vector Sum: --- mm/fs

UT.M.. 17N 501117 mE 4941905 mN
Reader and Firm: John Newton, AUSTIN POWDER
Analyst and Firm:

Installer and Firm: John Newton, Austin Powder Ltd.

Page 3 of 7 Blast ID: ru00342705-10049 (10048} Version: 7.2.4.59 Print Date: 8/20/2016



Blast No.:

Date/Time: 09/22/2016 13:31

2016-06

AUSTIN POWDER LTD.

BLAST REPORT

327-0Orillia

RR #4 ON, Orillia, Canada L3V 1- 84

Pit/Permit:

Blast Type: Stone Quarry/Stone Mine - Production

KEPPLE QUARRY / SHOT SERVICE

Customer:

HAROLD SUTHERLAND

CONST.-KEPPLE
(HAR1525-001)

Location: 45' Bench

SEISMOGRAPH I - 178841 GREY ROAD #17

Reader and Firm:
Analyst and Firm:

Installer and Firm:

Evan Smart, AUSTIN POWDER

Evan Smart, Austin Powder Ltd.

Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 09/22/16 Trigger Level: 2.00 mm/s  120.00 dB Transverse: 5.207 mm/s 320 Hz
Time: 13:31 Calibration Date: 01/20/16 Vertical: 3.302 mm/s 37.0 Hz
Distance From Blast: A37.08m Calibration Signal: (0]4 Longitudinal: 6.35 mm/s 37.0 Hz
Direction From Blast: NW Geophone Min. Freq.: --- Hz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 119 dB
Location: Bolted to bedrock. Vector Sum: 7073 mm/s
Lat/Long.: 44° 38" 25.645" N 80° 59' 55.415" W
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm: Evan Smart, Austin Powder Ltd.
SEISMOGRAPH 2- 178717 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 09/22/16 Trigger Level: 2,00 mm/s 120.00 dB Transverse: 0.127 mm/s 0.0 Hz
Time: 13:31 Calibration Date: 01/20/16 Vertical: 0.127 mm/s 0.0 Hz
Distance From Blast: 755.29m Calibration Signal: 0K Longitudinal: 0.127 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: v Hz Acoustic: 123 dB
Location: Spiked and buried. Vector Sum: 0.311 mm/s
Lat/Long.: 44° 37' 52.587" N 80° 59' 30.045" W
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm: Evan Smart, Austin Powder Ltd.
SEISMOGRAPH 3 - 178706 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: (09/22/16 Trigger Level: 200 mm/s 120.00 dB Transverse: 0.127 mmy/s 0.0 Hz
Time: 13:31 Calibration Date: 01/20/16 Vertical: -0.127 mm/s 0.0 Hz
Distance From Blast: 831.49m Calibration Signal: 0K Longitudinal: 0.127 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 122 dB
Location: Vector Sum: 0.22 mm/s
Lat/Long.: 44° 37' 49.994" N 80° 59' 30.045" W

Page 3 of 7

Blast ID: ru00342705-10063 Version: 7.2.4.59

Print Date: 9/22/2016



[~
Z Instantel Event Report
Date/Time Long at 14:18:33 October 14, 2016 Serial Number BE12756 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 1.500 mm/s Battery Level 6.2 Volts
Range Geo: 254.0 mm/s Unit Calibration March 15, 2016 by Instantel
Record Time 3.0 sec at 1024 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: Keppel Quarry s | N | |
Client: Harold Sutherland Construction e ! L ' !
User Name: Dave Munro 200 |
General: Sﬁt-up-m-MQGﬁeger-Hmse front yard
Vi WILRE 1AonsE
Extended Notes 100~ 7
Microphone Linear Weighting 1 e
PSPL <88 dB(L) T T
ZC Freq >100 Hz
Channel Test Passed (Freq =20.5 Hz Amp = 578 mv )
Tran Vert Long "E
PPV 5842 8.001 5,588 mm/s £
ZC Freq 47 39 23 Hz -
Time (Rel. to Trig) 0.026 0.025 0.027 sec i
Peak Acceleration 0.159 0.186 0133 g i
Peak Displacement  0.024 0030 0024 mm 2
Sensor Check Passed Passed Passed
Frequency 7.4 7.6 71 Hz
Overswing Ratio 3.9 3.5 41
Peak Vector Sum 11.22 mm/s at 0.026 sec
N/A: Not Applicable |
2-+ “ + -+
(4]
x%x
+
1 | . ———+— —e—————+—+—
1 2 5 10 20 50 100
Frequency (Hz)
Tran: + Vert: x Long: @
, ) 4 ; ) | . ; | : ) y ; |
r | - - : : ‘ : - i .
N
P NN
MicL ] | %w“
P )
T J)V!
T ‘
T I I 1
ik | i
Long - iﬁ'\l‘H'\fw ] \
1 |ﬂ 1 /
B | 4
il | 1
T I i
LAY, il '
Vert ||| v T ==
1 _ |
T “i ‘I\ J/
v
i | |
1 | ]
I | 1
Tran {'uuj \1,” P l‘ -
T lll“ 1 | /
i |% 1 J
= & : = | 1 } 1 ' —
0.0 1.0 2.0 3.0

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div

Trigger= pb— — — <

Printed: October 14, 2016 (V 10.72 - 10.72)

Format © 1995-2014 Xmark Corporation
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AUSTIN POWDER LTD.
BLAST REPORT

327-Orillia
RR #4 ON, Orillia, Canada L3V 1- 84

Blast No.: 2016-07 Blast Type: Stone Quarry/Stone Mine - Production Customer:  HAROLD SUTHERLAND
CONST.-KEPPLE

(HAR1525-001)
Date/Time: 10/14/2016 14:17 Pit/Permit: KEPPLE QUARRY / SHOT SERVICE Location: Top Bench

SEISMOGRAPH 1 - 178841 GREY ROAD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster

Date: 10/14/16 Trigger Level: 200 mm/s 120.00 dB Transverse: 5.715 mm/s 34.0 Hz
Time: 14:17 Calibration Date: 01/20/16 Vertical: 3429 mm/s 43.0 Hz
Distance From Blast: 387.10 m Calibration Signal: 0K Longitudinal: 5.207 mm/s 39.0 Hz
Direction From Blast: NW Geophone Min. Freq.: --- Hz PPV: -—- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 119 dB
Location:  Bolted to bedrock. Vector Sum: 6.157 mm/s

U.T.M.:: 17N 500101 mE 4943011 mN
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:

Installer and Firm: Evan Smart, Austin Powder Ltd.

SEISMOGRAPH 2 - 178717 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster

Date: 10/14/16 Trigger Level: 2.00 mm/s 120.00 dB Transverse: 0.254 mm/s 0.0 Hz
Time: 14:17 Calibration Date: 01/20/16 Vertical: 0.254 mm/s 0.0 Hz
Distance From Blast: 78273 m Calibration Signal: 0K Longitudinal: 0.254 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 125 dB
Location: Spiked and buried. Vector Sum: 0.331 mm/s

UTM: 17N 500660 mE 4941991 mN
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:

Installer and Firm: Evan Smart, Austin Powder Ltd.

SEISMOGRAPH 3 - 178706 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster

Date: 10/14/16 Trigger Level: 2.00 mm/s 120.00 dB Transverse: 0.127 mm/s 0.0 Hz
Time: 14:17 Calibration Date: 01/08/16 Vertical: 0.127 mm/s 0.0 Hz
Distance From Blast: 856.18 m Calibration Signal: 0K ' Longitudinal: 0.127 mm/s 0.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: --- mm/s === H2
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 123 dB
Location: Vector Sum: 0.18 mm/s

UT.M.: 17N 500660 mE 4941911 mN
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:

Installer and Firm: Evan Smart, Austin Powder Ltd.

Page 3 of 8 Blast ID: ru00342705-10072 Version: 7.2.4.59 Print Date: 10/14/2016



Z Instantel

Date/Time

Range
Record Time
Job Number: 1

Notes

Location: Keppel Quarry
Client:

User Name: Dave Munro
General:

Extended Notes

Combo Mode November 10, 2016 12:45:51

Harold Sutherland Construction

Long at 13:22:42 November 10, 2016
Trigger Source Geo: 1.000 mm/s
Geo: 254.0 mm/s
3.0 sec at 1024 sps

Event Report

Setup 100 metres east of Wylde Residence

Serial Number BE12756 V 10.72-8.17 MiniMate Plus

Battery Level 6.2 Volts
Unit Calibration March 15, 2016 by Instantel
File Name N756GML6.HUO
USBM RI8507 And OSMRE
254 | — | : F———
200 -
100 -+

Microphone Linear Weighting
PSPL 93.98 dB(L) at 1.011 sec
ZC Freq 11 Hz —
Channel Test Disabled -.E
Tran Vert Long £
PPV 2159 1905 1397 mmis &
ZC Freq 32 73 37 Hz 8
Time (Rel. to Trig) 0.527 0.155 0.194 sec 2
Peak Acceleration 0.053 0.080 0.066 ¢
Peak Displacement 0.011 0.008 0.006 mm
Sensor Check Disabled Disabled Disabled
Frequency *kk *kk *kk HZ o
Overswing Ratio e i o 1 T+
Peak Vector Sum 2.426 mm/s at 0.358 sec 2 g
| - aﬁi‘ﬁ 8,
1 | 7+ ; T
1 2 10 100
Frequency (Hz)
Tran: + Vert: x Long: @
h 4 . , , ! ; ; ; ! . ; \ ; |
T i i : : - - : : : : : . ‘ ]
_ | _
o
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Il |
1 |
{ l
gl l 4
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Long ] e i e ’““'wr‘u. ety Wl
1
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i \ : 3
e s AANNARA 247 Ao - -
Vert i -\J‘pn -HanIJM"N ¥
L
ik I
1 | J
il | ]
Tran iL u‘n‘nju\“\J“I‘"u\\h'uﬁ\f'bﬁ-'n\lﬂuw uluﬁuf P AT
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& . : ‘ i ‘ : i |
0.0 1.0 2.0 3.0
Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check

Trigger=p— — — <

Printed: November 10, 2016 (V 10.72 - 10.72)

Format © 1995-2014 Xmark Corporation
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AUSTIN POWDER LTD.

BLAST REPORT

327-Orillia

RR #4 ON, Orillia, Canada L3V 1- 84

Blast No.: 2016-08 Blast Type: Stone Quarry/Stone Mine - Production Customer: HAROLD SUTHERLAND
CONST.-KEPPLE
(HAR1525-001)
Date/Time: 11/10/2016 13:25 Pit/Permit: KEPPLE QUARRY / SHOT SERVICE Location: North Bench
SEISMOGRAPH I - 178841 GREY ROAD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 11/10/16 Trigger Level: 2.00 mm/s 120.00 dB Transverse: 4572 mm/s 32.0 Hz
Time: 13:25 Calibration Date: 01/20/16 Vertical: 3.556 mm/s 37.0 Hz
Distance From Blast: 396,24 m Calibration Signal: OK Longitudinal: 6.477 mm/s 28.0 Hz
Direction From Blast: NW Geophone Min. Freq.: --- Hz PPV: --- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: - Hz Acoustic: 119 dB
Location: Bolted to bedrock. Vector Sum: 6.736 mm/s
UT.M: 17N 500101 mE 4943011 mN
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm: Evan Smart, Austin Powder Ltd.
SEISMOGRAPH 2-178717 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 11/10/16 Trigger Level: 200 mm/s 120.00 dB Transverse: 0.508 mm/s 340 Hz
Time: 13:25 Calibration Date: 01/20/16 Vertical: 1.143 mm/s 24.0 Hz
Distance From Blast: 787.60m Calibration Signal: QK Longitudinal: 0.762 mm/s 13.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: -— mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 121 dB
Location: Spiked and buried. Vector Sum: 1.38 mm/s
UT.M.: 17N 500660 mE 4941991 mN
Reader and Firm: Evan Smart, AUSTIN POWDER
Analyst and Firm:
Installer and Firm: Evan Smart, Austin Powder Ltd.
SEISMOGRAPH 3 -178706 GREY RD #17
Data Type: Seismic Record Seismograph Type: Instantel - Minimate Blaster
Date: 11/10/16 Trigger Level: 2.00 mm/s 120.00 dB Transverse: 1.016 mmy/s 51.0 Hz
Time: 13:25 Calibration Date: 01/08/16 Vertical: 0.762 mm/s 12.0 Hz
Distance From Blast: 862.89m Calibration Signal: 0K Longitudinal: 0.762 mmy/s 57.0 Hz
Direction From Blast: SSE Geophone Min. Freq.: --- Hz PPV: -—- mm/s --- Hz
Readout: Printed Copy Mic. Min. Freq.: --- Hz Acoustic: 119 dB
Location: Vector Sum: 1.276 mm/s
UT.M: 17N 500660 mE 4941911 mN

Reader and Firm:
Analyst and Firm:

Installer and Firm:

Evan Smart, AUSTIN POWDER

Evan Smart, Austin Powder Ltd.

Page 3 of 8

Blast ID: ru00342705-10083 (-1) Version: 7.2.4.59

Print Date: 11/10/2016



B

Z= Instantel Event Report

Date/Time MicL at 15:13:12 December 8, 2016 Serial Number BE19233V 10.72-1.1 Minimaie Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L) Battery Level 6.1 Volts

Range Geo: 254.0 mmfs
Record Time 6.0 sec at 1024 sps

Job Number: 1

Notes
Location:
Client:

Uiser Name:
General:

Extended Notes

Unit Calibration January 8, 2016 by Instantel
File Name U233G016.A00

Post Event Notes
Set at 178706 Grey Rd #17

USBEM RI8507 And OSMRE

aCA i i i i e ] | i
L 1 ! B I e | 1 1
Microphone  Linear Weighting 200-— .
;gil;eq ;i;h‘;dB(L) at0.010 sec No velocity above 1.00 mm/s
Channel Test Passed (Freq = 20.1 Hz Amp =703 mv )
100+ .
Tran  Vert Long i i
PPV 0.254 0.254 0.254 mm/s 1 1
ZC Freq >100 =100 >100 Hz S0 B
Time (Rel. to Trig) 0.005 0.019 0.029 sec P 4
Peak Acceleration 0.013 0.013 0013 g T e T
Peak Displacement 0.001 0.00¢ 0.000 mm —_ - / -
Sensor Check Passed Passed Passed 4 .
Frequency 7.4 7.5 7.3 Hz E 20— - e
QOverswing Ratio 3.7 3.8 4.4 - .
Peak Vector Sum 0.381 mm/s at 0.029 sec § —————————————
g 10“: —;E:'
i I
i i
Ot —
zm_n —
1 [ 3 L H ] I | ! I
i ] i t I ' o
1 2 5 10 20 50 100 »
Frequency (Hz)
Tran: + Vert: x Long: @
Y | ] . i . ; . ; |
i i 1 I - 7 - ] T 1 ]
MicL = i ] 0.0
Long : ! 1 !‘ ; 0.0
T ! |V
Vert T \ 0.0
Tran |l 0.0
L : T = R
0‘.0 1.0 2.0 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/div. . Amplitude Scale: Geo: 2.000 mm/s/div Mic: 20.00 pa.{L)/div
Trigger = p—— ——«

Printed: December 8, 2016 (v 10.72 - 10.72)

Format © 1995-2014 Xmark Corporation

Sensor Check



B Instantel

Event Report

Date/Time Long at 15:13:14 December 8, 2016 Serial Number BE19231 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L) Battery Level 5.8 Volts
Range Geo: 254.0 mm/s Unit Calibration January 20, 2016 by Instantel
Record Time 6.0 sec at 1024 sps File Name U231G016.A20
Post Event Notes
Notes Set at 178841 Grey Rd #17
Location:
Clignt:
User Name:
General: Biast Vibration Monitoring
USBM RIB507 And OSMRE
Extended Notes 254 ] L : L
i 1 | * o H 1
Microphone Linear Weighting 200 i
PSPL 118.5 dB(L}) at 1.348 sec
ZC Freq 5.2Hz
Channel Test Passed (Freq = 20.1 Hz Amp =683 mv }
00—+ -
Tran Vert Long + -
PPV 5207 3556 7.366 mmfs T 1
ZC Freq 27 32 27 Hz 50
Time {Rel. to Trig) 0.219 0.515 0.475 sec B -
Peak Acceleration 0.106 0.080 0133 ¢ T / T
Peak Displacement 0,039 0.020 0.043 mm —_ - pe T
Sensor Check Passed Passed Passed -g 7
Frequency 7.8 7.4 77 Hz £ 7 e
Overswing Ratio 3.8 4.0 4.4 -
Peak Vector Sum 7.855 mm/s at 0.476 sec g
= L
= L
?i x
L . 8. iﬂg ) i
iz P B L
@ -
2 B Y -+
@, B 3
x 28 % >:")‘>;;i)3§:
q t H ! N \,‘i:i ?, gz?»*‘“l"Ty .
1 2 5 10 20 50 100 »
Frequency (Hz)
Tran: + Vert: » Long: @
| 1 ] i I
L | I i 1 ]
Micl. 1 st e 0.0
Long S : !‘ f/\ - 0.0
I ] Vo
T (%
Vert | —— 0.0
Tran : ‘: A 0.0
L 1 : | : i . L
1.0 2.0 3.0 5.0 6.0

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div

Trigger= p—— ——

Printed: December 8, 2016 (V 10.72 - 10.72)

Format ©® 1995-2014 Xmark Corporation

Sensor Check



Instantel

Date/Time MicL at 15:13:48 December 8, 2016
Trigger Source Geo: 1.500 mmy/s, Mic: 115.0 dB(L)

Event Report

Serial Number

Battery Level 6.1 Volts

BE19232 V 10.72-1.1 Minimate Blaster

Range Geo: 254.0 mm/s Unit Calibration January 20, 2016 by Instantel
Record Time 6.0 sec at 1024 sps File Name U232G016.B00
Post Event Notes
Notes Set 2t 178717 Grey Rd #17
Location:
Client:
User Name:
General: Blast Vlbration Menitoring
USBM RI8B507 And OSMRE
Extended Notes 254 | R R | !
I ) N i " ol T |
Microphone  Linear Weighting 200~ i
PSPL 133.6 dB(L} at 0.010 sec .
ZC Freg 18 Hz No velocity above 1.00 mm/s
Channel Test Passed (Freq=20.1 Hz Amp =710 mv }
100 -
Tran Vert Long I L
PPV 0254 0.381 0.254 mmis T T
ZC Freq >100 =100 =100 Mz 504 B
Time {Rel. to Trig) -0.182  0.005 -023% sec ) <
Peak Acceleration 0.013 0.027 0.013 g T o ]
Peak Displacement 0.001  0.001  0.003 mm — + / L
Sensor Check Passed Passed Passed 4 P
Frequency 7.5 7.3 71 Hz E 1 4
Overswing Ratio 3.7 4.1 4.3 g ‘
Peak Vector Sum 0.440 mm/s at 0.006 sec E
2 -
= T
22— i
1 | it | —
1 2 5 10 20 50 100
Frequency (Hz)
Tran: + Vert: » Long: @
v 1 1 | 1 . 1 . | |
C { T T T T i T ; T ]
MicL f SR :
t  ~
Long T 7
T t LR
—_— - "v’
Vert ' J\ =
i ]
i
Tran ‘ A
I ‘ | ‘ | | . | . ‘ Y
A ; i i I I ! T ; ] T
G.0 1.0 2.0 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 50.00 pa.(L)/div

Trigger = p— ——d

Printed: December 9, 2016 (V 10.72 - 10.72})

Format © 1995-2014 Xmark Corporation

Sensor Check
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Instantel

Date/Time MicL at 15:13:27 December 8, 2016
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L)

Range Geo: 254.0 mm/s
Record Time 10.0 sec at 1024 sps
Notes

Location:

Client:

User Name:

General: Blast Vibration Monitoring
Extended Notes

Microphone Linear Weighting
PSPL 128.3 dB{L) at 0.007 sec
ZC Freq 16 Hz

Channel Test Passed (Freq=20.1 Hz Amp=735mv )

Tran Vert Long
PPV 0.127 0381 0127 mmis
ZC Freq N/A 57 N/A  Hz
Time (Rel. to Trig}  -0.250 0.008 -0.250 sec
Peak Acceleration 0.013 0027 0013 ¢
Peak Displacement 0.000 0.002 0.000 mm

Event Report

Serial Number BE11783 V 10.72-1.1 Minimate Blaster

Battery Level 6.1 Volts
Unit Calibration January 8, 2016 by Instantel
File Name M783G0O16.AF0

Post Event Notes
Set at 283197 Conc. Rd #10

USBM RI8507 And OSMRE
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APPENDIX E2

ASSESSMENT REPORTS — NOISE AND
VIBRATION



AUSTIN POWDER LTD,

TECHNICAL SERVICES

May 24, 2016

Dave Munro

Compliance Manager

323545 East Linton Side Rd W
Kemble, ON

NOH 1S0

Dear Mr. Munro,

On May 19, 2016 at approximately 3:59 pm Austin Powder fired a blast at Harold
Sutherland Construction’s Kepple Quarry. Although this blast fragmented the rock well,
and produced compliant ground vibration levels, overpressure levels measured to the
south of the blast exceeded those specified in the NPC 118 guideline. Upon review of
the blast video, we believe that the probable cause for the elevated overpressure levels
was insufficient charge confinement in the front row of blast holes.

For the next blast, we suggest increasing the designed burden of the front row of blast

holes which will improve charge confinement and reduce overpressure levels at these
receivers.

Best regards,

Laras

Alan Romphf
Division Technical Representative
Austin Powder L{d.



AUSTIN POWDERLTD,

TECHNICAL SERVICES

December 9, 2016

Dave Munro

Compliance Manager

Harold Suthetland Construction
323545 East Linton Side Rd. W
Kemble, ON

NOH 150

Dear Mr. Munro,

On December 8, 2016 at approximately 3:13 pm, Austin Powder fired a blast at the
Harold Sutherland Keppel Quarry. Although this blast fragmented the rock well, and
produced compliant ground vibration levels, overpressure levels measured to the south
of the blast exceeded those specified in the MOECC NPC 119 guideline.

it should be noted however, that procedures for the measurement of sound from
blasting are outlined in Ontario Publication NPC 103. In the weather conditions section
of this document regarding precipitation it states that “Measurements shall not be taken
during precipitation.” As there was precipitation occurring at the time of blast | do not
believe that this is a reportable occurrence.

Best regards,

L

Alan Romphf
Division Technical Representative
Austin Powder Ltd.



	Binder3.pdf
	1. Well Inventory - Well 5197 - Ruthven
	2. Well Inventory - Well 7253 - Cramp
	3. Well Inventory - PW1 - Jenks
	4. Well Inventory - PW2 - Thompson
	5. Well Inventory - PW3 - Porter
	6. Well Records


	Text2: 
	Text5: RR#2, Owen Sound, Ontario, N4K 5N4
	Text3: 
	Text4: 
	Text6: Lot 28, Concession 10, Twp: Georgian Bluffs, County: Grey
	Text7: 
	Text8: 
	Text9: 
	Text10: n/a
	#1: 1
	Text11: 
	# 2: 75'/23m
	# 3: 3.32m
	# 4: 
	Text12: jet pump
	Text13: Stan Wright
	Text14: 1980
	Text15: 25-7253
	Text16: 
	Text17: 
	Radio Button3: No
	Radio Button4: drilled
	Radio Button5: 6
	Radio Button6: bedrock
	Radio Button7: No 2
	Check Box5: Off
	Check Box6: Off
	Check Box7: Off
	Check Box8: Yes
	Check Box9: Off
	Check Box10: Off
	Check Box11: Off
	Check Box12: Off
	Check Box13: Yes
	Check Box14: Yes
	Check Box15: Off
	Check Box16: Off
	Check Box17: Off
	Check Box18: Off
	Check Box19: Off
	Check Box20: Off
	Check Box21: Off
	Check Box22: Off
	Check Box23: Off
	Check Box24: Off
	Check Box25: Off
	Check Box26: Off
	Check Box27: Off
	Check Box29: Yes
	Text18: 
	Text19: 
	Text20: Septic on S side of house.
	Text21: 
	Text22: 12m NW of house in secure concrete pit. Small diameter
	Text23: breath tube. Previous drilled well abandoned 1980. 
	Radio Button8: bad
	Radio Button9: stopping
	Radio Button10: No2
	Radio Button11: Yes
	Radio Button12: Yes3
	Check Box30: Off
	Check Box31: Off
	Check Box32: Off
	Check Box33: Off
	Check Box34: Off
	Check Box35: Off
	Check Box36: Off
	Check Box37: Off
	Project Number: Well 7253


