Black Butte Copper Project Mine Operating Permit Application (Revision 3)

APPENDIX E-1: Infiltration Test Data and Memo

Tintina Montana, Inc. July 2017



MEMO

To: Bob Jacko - Project Manager, Tintina Resources
From: Shane Matolyak — Environmental Scientist, Tetra Tech
Date: July 8, 2016

Subject: May, 2016 Black Butte Copper Project Infiltration Test Results.

Introduction

Double-ring infiltrometer tests (ASTM D 3385-88) were completed to measure saturated hydraulic conductivity
(infiltration) of subsoil at locations within the Black Butte Copper Project that were recently proposed for
construction of underground infiltration galleries. Tests were also completed on the soil surface at a location
proposed for operation of a surface land application disposal (LAD) system. This work was completed in May,
2016 at the eight locations shown in Attachment 1.

These data, along with relevant data from previous infiltration tests, will be used to determine maximum infiltration
capacities of the currently proposed water disposal systems. Results of this determination will be provided in the
forthcoming revised operating permit application for the Black Butte Copper Project.

This memo provides a data summary specific to the May, 2016 test program. Field data sheets and graphs are
provided in Attachment 2. The 2012 and 2015 infiltration test results are included in Attachment 3.

Test Locations

Six of the eight infiltration tests identified as 2016-A through 2016-F were located in areas proposed for
underground infiltration galleries. These tests were conducted within subsoil at or near the interface with shallow
bedrock within which the infiltration gallery piping will be installed. Tests 2016-G and 2016-H were located in an
area identified for operation of a surface LAD system and therefore were completed on the surface of undisturbed
soil.

Test Results

Infiltration tests were conducted until achieving a steady-state infiltration rate at each site. The final measured
infiltration rate was used to represent steady-state conditions at each location with the exceptions of 2016-A,
2016-C, and 2016-D. The final infiltration rates measured at 2016-A and 2016-C appeared anomalously high
compared to measurements taken earlier during the tests. Therefore, the minimum infiltration rates measured
during these tests were used to represent steady-state infiltration rates for these locations.

Slow infiltration at location 2016-D relative to all other test locations suggests that this location may not be
representative of the larger area proposed for infiltration gallery construction. It is also possible that the test pit
floor was compacted during excavation thereby impeding infiltration. Due to the slow infiltration a limited number
of data points were collected and therefore the minimum measured infiltration rate was used to represent steady-
state conditions. Inclusion of this data adds a degree of conservativism to the overall infiltration capacity
determined for an infiltration gallery at this location.

Steady-state infiltration rates determined for each of the May, 2016 test locations are reported in Table 1.
Steady-state infiltration rates determined for the 2012 and 2015 test locations are reported in Table 2.
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Table 1. May 2016 Infiltration Test Results

Test Site Coordinates (UTM NAD 83 Zone 12N) Infiltration Rate Infiltration Rate
Easting Northing (ft/day) (ft/minute)
2016-A 507,013 5,179,454 18.6 0.013
2016-B 507,433 5,179,348 13.4 0.009
2016-C 508,029 5,179,129 17.4 0.012
2016-D 508,216 5,179,287 0.23 0.0002
2016-E 508,117 5,178,857 13.5 0.009
2016-F 508,391 5,179,058 11.1 0.008
2016-G 508,863 5,179,413 4.7 0.003
2016-H 508,369 5,179,115 12.9 0.009

Note: 2016 infiltration test pit locations also shown in Figure 2.26 in the revised 2016 MOP Application.
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Document Path: O:\T-Z\TTBozeman\114-710301A BlackButte 2016\GIS\ArcMap\InfiltrationTesting.mxd
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Figure 1
SCALE IN FEET 2016 Infiltration Test Locations

1,000 Black Butte Copper MOP
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2016 Field Data and Graphs
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Sampler S. Matolyak Inner Ring Radius (cm) 12.7
Date 5/9/2016 Head Depth (cm) 10
Location 2016-A Area of inner ring (cm”2) 506.71
Start Time 12:09 Notes: 1" =2.54 cm
End Time 12:26
Duration (hour:min) 0:17
Time elapsed | 11me elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min)| Rate (cm/hr)
12:09 -- -- -- -- --
12:10 0:01 0:01 1 700 700 82.89
12:11 0:02 0:01 1 250 250 29.60
12:12 0:03 0:01 1 500 500 59.21
12:14 0:05 0:02 2 500 250 29.60
12:16 0:07 0:02 2 400 200 23.68
12:18 0:09 0:02 2 600 300 35.52
12:20 0:11 0:02 2 550 275 32.56
12:22 0:13 0:02 2 700 350 41.44
12:24 0:15 0:02 2 550 275 32.56
12:26 0:17 0:02 2 750 375 44 .40
2016-A
90.00
80.00 Minimum data point (23.68 cm/hr, 0.013 ft/min) used for =
= 70.00 calculations. £
€ 60.00 *
(&)
T:’ 50.00 .
2 40.00 . *
£ 30.00 . . .
£ 20.00 =
10.00
0.00 . . . . . .
0:00 0:02 0:05 0:08 0:11 0:14 0:17 0:20
Time elapsed from start (min)




Sampler C. Mathews Inner Ring Radius (cm) 15

Date 5/9/2016 Head Depth (cm) 10

Location 2016-B Area of inner ring (cm”2) 706.86

Start Time 11:30 Notes: 1" =2.54 cm

End Time 13:30

Duration (hour:min) 2:00

Time elapsed | 11me elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

11:30 -- -- -- -- --
11:35 0:05 0:05 5 700 140 11.88
11:40 0:10 0:05 5 1150 230 19.52
11:45 0:15 0:05 5 1000 200 16.98
11:50 0:20 0:05 5 1225 245 20.80
11:55 0:25 0:05 5 1050 210 17.83
12:00 0:30 0:05 5 1075 215 18.25
12:05 0:35 0:05 5 950 190 16.13
12:10 0:40 0:05 5 975 195 16.55
12:15 0:45 0:05 5 1000 200 16.98
12:20 0:50 0:05 5 950 190 16.13
12:25 0:55 0:05 5 900 180 15.28
12:30 1:00 0:05 5 975 195 16.55
12:35 1:05 0:05 5 1100 220 18.67
12:40 1:10 0:05 5 700 140 11.88
12:45 1:15 0:05 5 950 190 16.13
12:50 1:20 0:05 5 1125 225 19.10
12:55 1:25 0:05 5 1000 200 16.98
13:00 1:30 0:05 5 1025 205 17.40
13:10 1:40 0:10 10 2025 203 17.19
13:20 1:50 0:10 10 2025 203 17.19
13:30 2:00 0:10 10 2000 200 16.98




Infiltration (cm/hr)

25.00

)
o
o
o

15.00

10.00

5.00

0.00
0:00

0:14

0:28

2016-B

Final data point (16.98 cm/hr, 0.009 ft/min) used for
calculations.

0:43 0:57 1:12 1:26 1:40 1:55
Time elapsed from start (min)

2:09




Sampler
Date
Location
Start Time
End Time

C. Mathews
5/10/2016
2016-C
11:30

14:30

Duration (hour:min) 3:00

Inner Ring Radius (cm) 15
Head Depth (cm) 10
Area of inner ring (cm”2) 706.86
Notes: 1" = 2.54 cm

TTme elapsed | 11me elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min)|Rate (cm/hr)

11:30 -- -- -- -- --

11:35 0:05 0:05 5 1650 330 28.01
11:40 0:10 0:05 5 1700 340 28.86
11:45 0:15 0:05 5 1325 265 22.49
11:50 0:20 0:05 5 1750 350 29.71
11:55 0:25 0:05 5 1750 350 29.71
12:00 0:30 0:05 5 1850 370 31.41
12:10 0:40 0:10 10 2675 268 22.71
12:15 0:45 0:05 5 1400 280 23.77
12:20 0:50 0:05 5 1425 285 2419
12:25 0:55 0:05 5 1400 280 23.77
12:30 1:00 0:05 5 1575 315 26.74
12:35 1:05 0:05 5 1400 280 23.77
12:40 1:10 0:05 5 1675 335 28.44
12:45 1:15 0:05 5 1400 280 23.77
12:50 1:20 0:05 5 2025 405 34.38
12:55 1:25 0:05 5 1800 360 30.56
13:00 1:30 0:05 5 1300 260 22.07
13:05 1:35 0:05 5 1725 345 29.28
13:10 1:40 0:05 5 1400 280 23.77
13:15 1:45 0:05 5 1700 340 28.86
13:20 1:50 0:05 5 1675 335 28.44
13:25 1:55 0:05 5 1500 300 25.46
13:30 2:00 0:05 5 1450 290 24.62
13:35 2:05 0:05 5 1400 280 23.77
13:40 2:10 0:05 5 1550 310 26.31
13:50 2:20 0:10 10 3175 318 26.95
14:00 2:30 0:10 10 3050 305 25.89
14:10 2:40 0:10 10 3100 310 26.31
14:20 2:50 0:10 10 3000 300 25.46
14:30 3:00 0:10 10 3325 333 28.22




2016-C

geomet

Minimum data point (22.07 cm/hr, 0.0012 ft/min) used for
calculations.

0:00 0:28 0:57 1:26 1:55 2:24 2:52 3:21
Time elapsed from start (min)




Sampler S. Matolyak Inner Ring Radius (cm) 12.7
Date 5/10/2016 Head Depth (cm) 10
Location 2016-D Area of inner ring (cm”2) 506.71
Start Time 12:30 Notes: 1" = 2.54 cm
End Time 14:30
Duration (hour:min) 2:00
Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)
12:30 - -- - - --
13:00 0:30 0:30 30 300 10 1.18
13:30 1:00 0:30 30 75 3 0.30
14:00 1:30 0:30 30 150 5 0.59
14:30 2:00 0:30 30 125 4 0.49
1.40
120 Minimum data point (0.30 cm/hr, 0.0002 ft/min) used for C
= ' calculations.
E 1.00
~—0.80
o
= 0.60 *
© *
= 0.40
= *
— 0.20
0.00 T T T T T T T T
0:00 0:14 0:28 0:43 0:57 1:12 1:26 1:40 1:55 2:09
Time elapsed from start (min)




Sampler C. Mathews Inner Ring Radius (cm) 15

Date 5/11/2016 Head Depth (cm) 10

Location 2016-E Area of inner ring (cm”2) 706.86

Start Time 9:40 Notes: 1" =2.54 cm

End Time 13:10

Duration (hour:min) 3:30

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

9:40 - -- - - - --
9:45 0:05 0:05 5 1150 230 19.52
9:50 0:10 0:05 5 1625 325 27.59
9:55 0:15 0:05 5 2800 560 47.53
10:00 0:20 0:05 5 2075 415 35.23
10:05 0:25 0:05 5 2100 420 35.65
10:10 0:30 0:05 5 2125 425 36.08
10:15 0:35 0:05 5 2550 510 43.29
10:20 0:40 0:05 5 2100 420 35.65
10:25 0:45 0:05 5 2150 430 36.50
10:30 0:50 0:05 5 1825 365 30.98
10:35 0:55 0:05 5 2100 420 35.65
10:40 1:00 0:05 5 2125 425 36.08
10:45 1:05 0:05 5 2100 420 35.65
10:50 1:10 0:05 5 2075 415 35.23
10:55 1:15 0:05 5 2075 415 35.23
11:00 1:20 0:05 5 1675 335 28.44
11:05 1:25 0:05 5 2150 430 36.50
11:10 1:30 0:05 5 1500 300 25.46
11:15 1:35 0:05 5 1625 325 27.59
11:20 1:40 0:05 5 1600 320 27.16
11:25 1:45 0:05 5 1575 315 26.74
11:30 1:50 0:05 5 1550 310 26.31
11:35 1:55 0:05 5 1425 285 24.19
11:40 2:00 0:05 5 1375 275 23.34
11:45 2:05 0:05 5 1400 280 23.77
11:50 2:10 0:05 5 1625 325 27.59
11:55 2:15 0:05 5 1400 280 23.77
12:00 2:20 0:05 5 1025 205 17.40
12:10 2:30 0:10 10 2350 235 19.95




12:20 2:40 0:10 10 2300 230 19.52

12:30 2:50 0:10 10 2325 233 19.74

12:40 3:00 0:10 10 2025 203 17.19

12:50 3:10 0:10 10 2075 208 17.61

13:00 3:20 0:10 10 2050 205 17.40

13:10 3:30 0:10 10 2025 203 17.19
2016-E

0:28

0:57

Final data point (17.19 cm/hr, 0.009 ft/min) used for
calculations.

1:26 1:55

2:24

Time elapsed from start (min)

2:52 3:21

3:50




Sampler S. Matolyak Inner Ring Radius (cm) 12.7

Date 5/11/2016 Head Depth (cm) 10

Location 2016-F Area of inner ring (cm”2) 506.71

Start Time 10:11 Notes: 1" =2.54 cm

End Time 12:16

Duration (hour:min) 2:05

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

10:11 - -- - - - --
10:13 0:02 0:02 2 700 350 41.44
10:15 0:04 0:02 2 600 300 35.52
10:17 0:06 0:02 2 500 250 29.60
10:18 0:07 0:01 1 350 350 41.44
10:20 0:09 0:02 2 400 200 23.68
10:22 0:11 0:02 2 350 175 20.72
10:24 0:13 0:02 2 425 213 25.16
10:26 0:15 0:02 2 475 238 28.12
10:28 0:17 0:02 2 425 213 25.16
10:30 0:19 0:02 2 350 175 20.72
10:32 0:21 0:02 2 390 195 23.09
10:34 0:23 0:02 2 490 245 29.01
10:36 0:25 0:02 2 375 188 22.20
10:38 0:27 0:02 2 400 200 23.68
10:40 0:29 0:02 2 350 175 20.72
10:44 0:33 0:04 4 700 175 20.72
10:48 0:37 0:04 4 950 238 28.12
10:52 0:41 0:04 4 700 175 20.72
10:56 0:45 0:04 4 750 188 22.20
11:00 0:49 0:04 4 950 238 28.12
11:04 0:53 0:04 4 700 175 20.72
11:08 0:57 0:04 4 725 181 21.46
11:12 1:01 0:04 4 690 173 20.43
11:16 1:05 0:04 4 700 175 20.72
11:20 1:09 0:04 4 700 175 20.72
11:24 1:13 0:04 4 700 175 20.72
11:28 1:17 0:04 4 690 173 20.43
11:32 1:21 0:04 4 550 138 16.28
11:36 1:25 0:04 4 500 125 14.80




11:40 1:29 0:04 4 680 170 20.13
11:44 1:33 0:04 4 600 150 17.76
11:48 1:37 0:04 4 425 106 12.58
11:52 1:41 0:04 4 475 119 14.06
11:56 1:45 0:04 4 475 119 14.06
12:00 1:49 0:04 4 475 119 14.06
12:04 1:53 0:04 4 400 100 11.84
12:08 1:57 0:04 4 510 128 15.10
12:12 2:01 0:04 4 500 125 14.80
12:16 2:05 0:04 4 475 119 14.06
2016-F
45.00
40.00 L4 Final data point (14.06 cm/hr, 0.008 ft/min) used for =
E 35.00 calculations. £l
Sl Sttt ¢
c : ® T o L0
S 20.00 e o %o % o+ 40000 -
T L 2
g 15.00 ® . R S S
= * S
= 10.00
5.00
0.00 i T T T i T T T T
10:04 10:19 10:33 10:48 11:02 11:16 11:31 11:45 12:00 12:14 12:28

Time elapsed from start (min)




Sampler C. Mathews Inner Ring Radius (cm) 15

Date 5/12/2016 Head Depth (cm) 10

Location 2016-G Area of inner ring (cm”2) 706.86

Start Time 9:50 Notes: 1" =2.54 cm

End Time 12:30

Duration (hour:min) 2:40

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

9:50 - -- - - - --
9:55 0:05 0:05 5 1225 245 20.80
10:00 0:10 0:05 5 700 140 11.88
10:05 0:15 0:05 5 1075 215 18.25
10:10 0:20 0:05 5 900 180 15.28
10:20 0:30 0:10 10 1725 173 14.64
10:30 0:40 0:10 10 1275 128 10.82
10:40 0:50 0:10 10 1650 165 14.01
10:50 1:00 0:10 10 1250 125 10.61
11:00 1:10 0:10 10 1300 130 11.03
11:10 1:20 0:10 10 1050 105 8.91
11:20 1:30 0:10 10 1075 108 9.12
11:30 1:40 0:10 10 700 70 5.94
11:40 1:50 0:10 10 700 70 5.94
11:50 2:00 0:10 10 700 70 5.94
12:00 2:10 0:10 10 825 83 7.00
12:10 2:20 0:10 10 800 80 6.79
12:20 2:30 0:10 10 700 70 5.94
12:30 2:40 0:10 10 700 70 5.94




2016-G

25.00
= 20.00 Final data point (5.94 cm/hr, 0.003 ft/min) used for calculations.
= 20.
S
£ 15.00
c
o
w 10.00
€ 5.00

0.00
0:00 0:28 0:57 1:26 1:55 2:24 2:52

Time elapsed from start (min)




Sampler S. Matolyak Inner Ring Radius (cm) 12.7

Date 5/12/2016 Head Depth (cm) 10

Location 2016-H Area of inner ring (cm”2) 506.71

Start Time 9:44 Notes: 1" =2.54 cm

End Time 11:20

Duration (hour:min) 1:36

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

9:44 - -- - - - --
9:47 0:03 0:03 3 690 230 27.23
9:50 0:06 0:03 3 500 167 19.74
9:54 0:10 0:04 4 700 175 20.72
9:58 0:14 0:04 4 600 150 17.76
10:02 0:18 0:04 4 550 138 16.28
10:06 0:22 0:04 4 575 144 17.02
10:10 0:26 0:04 4 475 119 14.06
10:15 0:31 0:05 5 695 139 16.46
10:20 0:36 0:05 5 600 120 14.21
10:25 0:41 0:05 5 690 138 16.34
10:30 0:46 0:05 5 690 138 16.34
10:35 0:51 0:05 5 695 139 16.46
10:40 0:56 0:05 5 695 139 16.46
10:45 1:01 0:05 5 695 139 16.46
10:50 1:06 0:05 5 695 139 16.46
10:55 1:11 0:05 5 690 138 16.34
11:00 1:16 0:05 5 690 138 16.34
11:05 1:21 0:05 5 690 138 16.34
11:10 1:26 0:05 5 690 138 16.34
11:15 1:31 0:05 5 695 139 16.46
11:20 1:36 0:05 5 690 138 16.34




2016-H

Final data point (16.34 cm/hr, 0.009 ft/min) used for
calculations.

30.00

m/hr)
N N
S o
o o
o o

15.00
10.00

Infiltration (c

5.00

0.00
9:36 9:50 10:04 10:19 10:33 10:48 11:02 11:16 11:31

Time elapsed from start (min)




Attachment 3
2012 and 2015 Field Data and Graphs

TETRA TECH



Table 2. 2012 and 2015 Infiltration Test Results

Test Site Coordinates (UTM NAD 83 Zone 12N) Infiltration Rate Infiltration Rate
Easting Northing (ft/day) (ft/minute)
BB2 506,846 5,179,071 6.6 0.004
BB3 507,244 5,179,612 2.8 0.002
BB5 507,531 5,179,535 8.7 0.006
SP-11 506,474 5,179,626 1.2 0.001
2015-A 506,045 5,178,769 4.3 0.003
2015-B 506,066 5,178,611 16.3 0.011
2015-C 506,020 5,178,313 8.3 0.006
2015-D 506,082 5,178,146 2.3 0.002

Note: See Figure 2.26 in the revised MOP Application for 2012 and 2015 infiltration test pit locations.

TETRA TECH
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Sampler S"? Inner Ring Radius (12.7 cm short rings m tall rin i)
Date §-27/2 Head Depth 7/ ch ] N
Location Bgz 5,6 5“{; 0 Inner Ring Area (507 cm2 short rings 707 ¢ ZEW
Start Time 12 B
End Time S
Duration (minutes)
Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) {min) Water added (mL) (mL/min) {cm/hr)
9,15 0 0 - Can calc in office
9.20 5 il 159 239.0
Q.25 K LY 1220 244, 0
4.39 1§ N 1159 239,01
6 29 4 1279 21,7
14d 24 5 [409 290.0
9146 3] 5 (075 2)5,0
196 41 0] 2199 210, 0
1006 <l 19 [ 749 |74.0
1916 6 | 1o] 2660 246.0
10,26 Al f9) 874 A
10.3¢ %1 10 4 714 1475
10.49¢ 9 10 1560 56,0
10,58 lo] 10 1459 145.0
ol | 1 10 j400 [40, 0
[1:2] 12€ 15 2200 146.7
136 (41 15 2[og 140, oy
LS| 156 15 2725 \%, 7
12,04 \7] 15 [400 9.3 12D
12177 L6 15 (27 350 3
P
-
]
e
/

/]
-

Bemtovat vse/ g seql T np,
R ire R""’j%/a;egk
74 "?I/ slaws ,"3"{“7‘/4"]"&/@
MmPasyse AC 1TSS,

f/ﬁj 5 (Oaj‘,'u 607‘7044
l.'l!dy Contrh vy

Ja4y




Sampler S

Date -2¢-/2

Location EE3  P-l,7h¢
Start Time

End Time

Duration {minutes)

Head Depth 5 <M
Inner Ring Area {507 cm2 short rings 7 cm2 tall rings

Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) (min) Water added (mL) {mL/min) {cm/hr)
9, 3490 0 0 - Can calc in office
144 10 10 35 00 Fxe
q:53 20 (0 500 T
o &
107°7 s 0 - \
,O;Iq 10 10 550 5:50
= : 20 o —Hoo {FFo £
1039 o 0 e — -
10,4 Jo (0 200 20-9
19559 2o [0 240 24.0
1199 30 [0 545 342
11:29 50 2.0 e 20,0
(:49 70 20 315 “3.75
1209 Yo 20 525 41,25
P’”S 60
ST
P/e"‘""ﬂ"j
Ju ¥
0‘6(055":".3
etk
/.

Suspect leghk 2y aciess ’.ﬁ 0¢Ciri%f .,,A\,,,:.]/;o,,;— 4057,

Ring5 7 on sute ok Jeriey! » /-d{/g/ slale  perens &l asd
hot zeane .{/o,}u,fj rovloi bare 7&/”’\’5;«,')’)‘4 wil& a7 JF(:‘J"FS ép)/ﬂﬂ/ 71’0‘-
which cold  §U Seatd wy hoaronig, i



safnpler C/V| Inner Ring Radiussl2-Zcrm-shart-Firgs
Date |[-I[-14 Head Depth 47
Location 2p 15 —A Inner Ring Area-(507-em2-short-rings (707 cm2 tall rings)
Start Time ) - L /
End Time R4S sej aj 23 below
Duration (minutes) Geound suface  p, {,,,,7,,4./
Sff;ak ’
Phofos |- 2
Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) (min) Water added (mL) {mL/min) (cm/hr)
/2:00 0 0 -- Can calculate in office
P ! [ 2A2S
12:02 | 2 250
1203 [ 3 200
12.0 5 N g 3256
1IN0 2 7 200
(2109 2 1 250
J 24 ] [ 2 /4 200
ENTES N 13 - 235
12115 2. |5 200
[2 A g 20 CSo
125 3 25 550
130 S 30 Loo
[ 2140 /0 Y0 108 o
12550 Fo 50 900
L 0o ) Lo ? 3¢
I IS Z5 [1so
0 (5 90 [100)
{45 [s [05 | 48
C Qipo [ |2 6 /6 5p
.26 20 L 4o [ oo
" A0 A0 | 6O & 79
u gl 20 L g0 1% 56
23758 =0 2/Q 19 50
L =




SamplenSM

Date (|-{I-15

Location 2019 - B
Start Time /2.2§

End Time

Duration (minutes)

&

Cae | ‘o{: D)

Inner Ring Radius (2.7 cm short vings 15-emtattTings)
Head Depth 37

Inner Ring Area (507 cm2 short rings 70Z.cm2-tall-rings)

F;/?j 5O~y é?law jm*’”/

vida ~ Ty Slﬂa!e
f’h079§ L"é 9 I S.YY 76{3 o-é ‘F.‘m‘ f/
Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) (min) Water added (mL) (mUmin) | (cm/hr)
12,25 0 0 - Can calculate in office
[2:26 / [ 25
[2.27) 2 [ 1090
12.24 3 ! 959
12.2G 4 { lo7¢
R.52 | 3 1626
1254 9 (A8 |20 0 €eo
12.36 [2 2 [200 600
12 3% 14 2 /350
1 2,47 16 2 (200 600 |s
12,92 14 Z 1sa
12,44 4 975
’Zfolé i [200
R.4¢ = 1159
[2:50) ' < [Q0 g o
12,52 v 2 104Q 35d
[1,5Y4 2 (000 {‘Oﬁ‘
1256 < 924 '
1259 z [350) 725
[ 90 2 150 375
(/02 37 2. 000 {00
LoYy .3 2 91
196 9 2 . 1150 IG5
o4 43 < “Too L= 30
N 49 < 450 225
2 477 2 650 524
(19 49 o 2 475
L 16 5 % "2 600 3940
LAY 55 2 744 30
[ 20 by < oo 550
[122 67 g 700 350
|29 59 2 019
126 6l 2 615




24 3

Inner Ring Radius (12.7 cm short rings 15 cm tall rings)

Sampler .
Date Head Depth 595
Location Inner Ring Area (507 cm2 short rings 707 cm2 tall rings) 2% A
Start Time ‘ /7’?
End Time 3
Duration (minutes) ZO /5/ % ('[),Vf,’,‘,yp/
Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) (min) Water added (mL) (mL/min) (cm/hr)
~_ 0 0 - Can calculate in office
g 63 Z 700 379
[[%0 65 2 550 275
[/3Z 67 2 615 3385
IR 649 2 699 309
)'3€ 71 z 799 3¢
138 73 2 700 350
I4n 147 2 ]od 360
e ==
L9Y 17 % [024
Lyf o] 709 350
[ A’g 53 2 /00 250
.59 45 < ) 250
[ 52 % 2 600 300
/5 Y 59 2 600
LSg 9] Z §g g
L9 4 R 2 590 X
1./00 g Z 650 35
2,07 97 Z -0 550
2,9¢ q =2 S 675
2 fko gl I ’ _2 70 24
2140~ ¥ 104’ 0% 425264
2.2 o7 A 7947 359
Z/ 15 [°101 2 559 275
2.6 14l Z 609 RLx0)
214 113 5eq
| "9 20 15 z_ 500 250
7. 2% 17 2 475
2. 24 K 2 360 |75
226 [2] 2 32¢
2.2% 123 2 150 2 5
2.20 126 4 559 2 7
2,32 I?:/ '7058
23 | 2
2/32 51 ° 29 9
2.3% \33 2 550
2 Lfl 137 Ll' Ho ¢



@ TETRATECH - . o r//
JOBTITLE 20/ 7*/2 ("l'v‘i'["w%l o8 NUMBER
SUBJECT B! L but 0 CAD BY SHEET of
te N added ml |/t h

T 535 at

2 /‘5 g 5"

Lyt 1 : 44 25

2098 153 u i 799 174~

302 157 4 67 oE

S6 16l 4 600 50

T 700 175



Sampler CM
Date /[-/2-|5

Location 20/5-

2

Inner Ring Radius {12-7-em-short-rings

Head Depth  §~

Inner Ring Area (507-cmz2-short-rings

07 cm2 tall rings)

Start Time
End Time
Duration (minutes)
Photod 7‘7
Time
elapsed
Time from last Infiltration | Infiltration
Sample elapsed from sample Rate Rate
Time start (min) {min) Water added (mL) (mL/min) (cm/hr)
10 0f) 0 0 -- Can calculate in office,
003 2 2 llco 590
10:04 7 A pios) 350
1006 b A 725 3|25
1008 % 2 700 %o
LO:] €2 [O 2 750 375
105 1[5 S | 722 240
10120 20 > 1400 240
10:25 2GS S [250 250
o 30 20 4 1200 240
10 38 3 PYCX 240 ?
0. Y0 70 ‘55 [2 %o 250 i
lo: S 771 S [ ASC 250 P
10, S0 50 ) | [ 75 234 )
[/ Q0 b © [ O 21 0 20 .
1 15 70 ke Al 50 215
i Ao ) / © Rloe U0 Ay
130 4 O ! O X050 e PpFe |
i g6 J0O | © 1§ 50 %5
[1r 50 [l O | O [ ¢ 5 - 167 .
12: @0 | 20 10 [Z250 [75
1715 3 < s 2350 1) 6
12,30 190 1 5 2300 50
[2: 45 | 65 1§ 2/ 0 O |10
Lgo [0 I 19580 [30
1120 200 20 Q%300 150
140 230 20 2350 (179
2 06 240 Q0 A500 |25
1 %0 240 LO 24979 [24
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af

l ld(
N\QGSW" e

Sampler 5/‘/’
pate /-2 -/5
Location 29/ - D
Start Time 10/3p
End Time |35

Duration (minutes) |9 §

hores 12- 14

Inner Ring Radius (@gs ~5¢m tall rings)
Head Depth 37

Inner Ring Area (507 cm2 short rings 70Z.cm2 tall rings)

g 1155/

T site T5 7 Iy gh poiat flf e 0a FeD

p;

. 5?]@ 'yl\”%/ Swaleg 70/) se| & A 367 abovT [

O’??ﬂ& Ytz g, 9717& 3 s, 1e5 Rﬁsz s¢>r o0~ coxtFqe)
W/ weathy o Shalf

i

Time
elapsed
Time from last Infiltration | Infiltration

Sample elapsed from sample Rate Rate

Time start (min) (min) Water added (mL) (mL/min) (cm/hr)
0130 0 0 -- Can calculate in office
(035 5 5 200 40
10. 90 10 & 15O 30

1095 1= 5 15O 30

.50 20 5 L[O 22

11700 20 Is 275 277/.5

11010 40 10 300 30

11,20 50 10 275 27.§

1 1/30 60 10 326 32.5

1,95 15 Iy 500 33,3

12:00 CF[O 5 524 35.0

1215 109 11 50Q 33.3

12629 |20 I3 450 SO

(24 135 5 375 25

[, 0D [50 Iy 450 30

s | 165 15~ 350 £33

1/ 49 [%0 & 3¢0 e

149§ [ 95 ls 356375 25




Sampler SM
Date

Start Time
End Time

§-271z
Location BR-5 S«

és 4 ﬁ(@

Inner Ring Radius (12.7 cm short rings (15 ¢m tall nngs
Head Depth
Inner Ring Area (507 cm2 short rings ‘707 cm2 tall rings)

/2 B@/ﬂlnj,” [/

Duration (minutes)

Soe (865)

7n,

Time
elapsed
Time from last Infiltration | Infiltration

Sample elapsed from sample Rate Rate

Time start (min) (min) Water added (mL) (mL/min) (cm/hr)
13,29 0 0 - Can calc in office
[3:34 197 ] g5 [ 78
[2:39 - 19 ¥ 9o0 (%0
13.9% l5 5 Tog 40

13 49 20 T 900 oAQ | ISy .4/ Dosto
12,54 24 9 135 7

|4, 044 37 [0 16<5 (625

14. 14 4y 10 1524 1534

14,24 55 10 1900 90,0

14.34 £5 10 14400 190.0
[4.49 %9 15 2190 1400

5. 04 915 /5 2log 14010
150 19 10 15 2040 138,7
15 3% 129 15 1940 [32,0
19: 49 [ 40 15 1960 150. 9




Sampler
Date
Location
Start Time
End Time

C. Mathews
11/11/2015
2015-A
12:00
15:30

Duration (hour:min) 3:30

Inner Ring Radius (cm)
Head Depth (cm)

Area of inner ring (cm”2)
Notes: 1" =2.54 cm

15

706.86

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min) | Rate (cm/hr)

12:00 - -- - - --

12:01 0:01 0:01 1 225 225 19.10
12:02 0:02 0:01 1 250 250 21.22
12:03 0:03 0:01 1 200 200 16.98
12:05 0:05 0:02 2 325 163 13.79
12:07 0:07 0:02 2 200 100 8.49
12:09 0:09 0:02 2 250 125 10.61
12:11 0:11 0:02 2 200 100 8.49
12:13 0:13 0:02 2 225 113 9.55
12:15 0:15 0:02 2 200 100 8.49
12:20 0:20 0:05 5 550 110 9.34
12:25 0:25 0:05 5 550 110 9.34
12:30 0:30 0:05 5 500 100 8.49
12:40 0:40 0:10 10 1050 105 8.91
12:50 0:50 0:10 10 900 90 7.64
13:00 1:00 0:10 10 975 98 8.28
13:15 1:15 0:15 15 1150 77 6.51
13:30 1:30 0:15 15 1400 93 7.92
13:45 1:45 0:15 15 1725 115 9.76
14:00 2:00 0:15 15 1650 110 9.34
14:20 2:20 0:20 20 1600 80 6.79
14:40 2:40 0:20 20 1675 84 7.11
15:00 3:00 0:20 20 1650 83 7.00
15:30 3:30 0:30 30 1950 65 5.52




Infiltration (cm/hr)

2015-A

25.00

Final data point (5.52 cm/hr, 0.003 ft/min)

[N
o
o
o

15.00
10.00
5.00
0.00

0:00 0:28 0:57 1:26 1:55 2:24 2:52 3:21
Time elapsed from start (min)

3:50




Sampler S. Matolyak Inner Ring Radius (cm) 12.7

Date 11/11/2015 Head Depth (cm) 3
Location 2015-B Area of inner ring (cm”2) 506.71
Start Time 12:25 Notes: 1" =2.54 cm

End Time 15:14

Duration (hour:min)  2:49

Time elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min)|Rate (cm/hr)

12:25 -- -- -- -- --
12:26 0:01 0:01 1 1125 1125 133.21
12:27 0:02 0:01 1 700 700 82.89
12:28 0:03 0:01 1 950 950 112.49
12:29 0:04 0:01 1 1075 1075 127.29
12:32 0:07 0:03 3 1625 542 64.14
12:34 0:09 0:02 2 1200 600 71.05
12:36 0:11 0:02 2 1200 600 71.05
12:38 0:13 0:02 2 1350 675 79.93
12:40 0:15 0:02 2 1200 600 71.05
12:42 0:17 0:02 2 1150 575 68.09
12:44 0:19 0:02 2 975 488 57.73
12:46 0:21 0:02 2 1200 600 71.05
12:48 0:23 0:02 2 1150 575 68.09
12:50 0:25 0:02 2 1000 500 59.21
12:52 0:27 0:02 2 700 350 41.44
12:54 0:29 0:02 2 1000 500 59.21
12:56 0:31 0:02 2 925 463 54.77
12:58 0:33 0:02 2 1350 675 79.93
13:00 0:35 0:02 2 750 375 44.40
13:02 0:37 0:02 2 1000 500 59.21
13:04 0:39 0:02 2 975 488 57.73
13:06 0:41 0:02 2 1150 575 68.09
13:08 0:43 0:02 2 700 350 41.44
13:10 0:45 0:02 2 450 225 26.64
13:12 0:47 0:02 2 650 325 38.48
13:14 0:49 0:02 2 475 238 28.12
13:16 0:51 0:02 2 600 300 35.52
13:18 0:53 0:02 2 700 350 41.44
13:20 0:55 0:02 2 1100 550 65.13




13:22 0:57 0:02 2 700 350 41.44
13:24 0:59 0:02 2 675 338 39.96
13:26 1:01 0:02 2 675 338 39.96
13:28 1:03 0:02 2 700 350 41.44
13:30 1:05 0:02 2 550 275 32.56
13:32 1:07 0:02 2 675 338 39.96
13:34 1:09 0:02 2 600 300 35.52
13:36 1:11 0:02 2 700 350 41.44
13:38 1:13 0:02 2 700 350 41.44
13:40 1:15 0:02 2 700 350 41.44
13:44 1:19 0:04 4 1025 256 30.34
13:46 1:21 0:02 2 700 350 41.44
13:48 1:23 0:02 2 700 350 41.44
13:50 1:25 0:02 2 500 250 29.60
13:52 1:27 0:02 2 600 300 35.52
13:54 1:29 0:02 2 600 300 35.52
13:56 1:31 0:02 2 550 275 32.56
13:58 1:33 0:02 2 500 250 29.60
14:00 1:35 0:02 2 650 325 38.48
14:02 1:37 0:02 2 700 350 41.44
14:04 1:39 0:02 2 675 338 39.96
14:06 1:41 0:02 2 700 350 41.44
14:10 1:45 0:04 4 1050 263 31.08
14:12 1:47 0:02 2 700 350 41.44
14:14 1:49 0:02 2 550 275 32.56
14:16 1:51 0:02 2 600 300 35.52
14:18 1:53 0:02 2 525 263 31.08
14:20 1:55 0:02 2 500 250 29.60
14:22 1:57 0:02 2 475 238 28.12
14:24 1:59 0:02 2 350 175 20.72
14:26 2:01 0:02 2 325 163 19.24
14:28 2:03 0:02 2 450 225 26.64
14:30 2:05 0:02 2 550 275 32.56
14:32 2:07 0:02 2 700 350 41.44
14:34 2:09 0:02 2 450 225 26.64
14:36 2:11 0:02 2 350 175 20.72
14:38 2:13 0:02 2 550 275 32.56
14:42 2:17 0:04 4 450 113 13.32
14:46 2:21 0:04 4 500 125 14.80
14:50 2:25 0:04 4 475 119 14.06




14:54 2:29 0:04 4 500 125 14.80
14:58 2:33 0:04 4 700 175 20.72
15:02 2:37 0:04 4 675 169 19.98
15:06 2:41 0:04 4 600 150 17.76
15:10 2:45 0:04 4 600 150 17.76
15:14 2:49 0:04 4 700 175 20.72
2015-B
140.00 Io’
_.120.00
< 2 Final data point (20.72 cm/hr, 0.011 ft/min)
= 100.00 .
g used for calculations.
E’ 80.00 {* “e. = *
o o 7 .
4§ 60.00 T e ee
= 40.00 R PR R L IR S0t o .
"'_E "’0 . ’“” P ’0“’ ” . 'S
2000 4 i ..00"0_6'
O-OO T T T T T T
0:00 0:28 0:57 1:26 1:55 2:24 2:52 3:21

Time elapsed from start (min)




Sampler
Date
Location
Start Time
End Time

C. Mathews
11/12/2015
2015-C
10:00
14:20

Duration (hour:min) 4:20

Inner Ring Radius (cm)
Head Depth (cm)

Area of inner ring (cm”2)
Notes: 1" =2.54 cm

15

706.86

rime elapsed
Time elapsed from from last Time Elapsed Infiltration Infiltration
Sample Time start (hour:min) | sample (min) Reformat Water added (mL) Rate (mL/min)|Rate (cm/hr)

10:00 -- - -- -- -

10:02 0:02 0:02 2 1100 550 46.69
10:04 0:04 0:02 2 700 350 29.71
10:06 0:06 0:02 2 725 363 30.77
10:08 0:08 0:02 2 700 350 29.71
10:10 0:10 0:02 2 750 375 31.83
10:15 0:15 0:05 5 1700 340 28.86
10:20 0:20 0:05 5 1400 280 23.77
10:25 0:25 0:05 5 1250 250 21.22
10:30 0:30 0:05 5 1200 240 20.37
10:35 0:35 0:05 5 1200 240 20.37
10:40 0:40 0:05 5 1250 250 21.22
10:45 0:45 0:05 5 1250 250 21.22
10:50 0:50 0:05 5 1175 235 19.95
11:00 1:00 0:10 10 2100 210 17.83
11:10 1:10 0:10 10 2150 215 18.25
11:20 1:20 0:10 10 2100 210 17.83
11:30 1:30 0:10 10 2050 205 17.40
11:40 1:40 0:10 10 1850 185 15.70
11:50 1:50 0:10 10 1675 168 14.22
12:00 2:00 0:10 10 1750 175 14.85
12:15 2:15 0:15 15 2350 157 13.30
12:30 2:30 0:15 15 2300 153 13.02
12:45 2:45 0:15 15 2100 140 11.88
13:00 3:00 0:15 15 1950 130 11.03
13:20 3:20 0:20 20 2800 140 11.88
13:40 3:40 0:20 20 2350 118 9.97
14:00 4:00 0:20 20 2500 125 10.61
14:20 4:20 0:20 20 2475 124 10.50




2015-C

Final data point (10.5 cm/hr, 0.006 ft/min)
used for calculations.

0:00 0:28 0:57 1:26 1:55 2:24 2:52 3:21 3:50 4:19 4:48
Time elapsed from start (min)




Sampler S. Matolyak Inner Ring Radius (cm) 12.7

Date 11/12/2015 Head Depth (cm) 3

Location 2015-D Area of inner ring (cm”2) 506.71

Start Time 10:30 Notes: 1" =2.54 cm

End Time 13:45

Duration (hour:min) 3:15

TIme elapsed | 1ime elapsed
from start from last Time Elapsed Infiltration Infiltration
Sample Time (hour:min) sample (min) Reformat Water added (mL) Rate (mL/min)|Rate (cm/hr)

10:30 -- - -- -- -
10:35 0:05 0:05 5 200 40 4.74
10:40 0:10 0:05 5 150 30 3.55
10:45 0:15 0:05 5 150 30 3.55
10:50 0:20 0:05 5 110 22 2.61
11:00 0:30 0:10 10 275 28 3.26
11:10 0:40 0:10 10 300 30 3.55
11:20 0:50 0:10 10 275 28 3.26
11:30 1:00 0:10 10 325 33 3.85
11:45 1:15 0:15 15 500 33 3.95
12:00 1:30 0:15 15 525 35 4.14
12:15 1:45 0:15 15 500 33 3.95
12:30 2:00 0:15 15 450 30 3.55
12:45 2:15 0:15 15 375 25 2.96
13:00 2:30 0:15 15 450 30 3.55
13:15 2:45 0:15 15 350 23 2.76
13:30 3:00 0:15 15 350 23 2.76
13:45 3:15 0:15 15 375 25 2.96




5.00
4.50
= 4.00

n (cm/
N W w
Q1 O O
o o o

2.00
1.50
1.00
0.50
0.00

0:00

Infiltratio

0:28

0:57

2015-D

Final data point (2.965 cm/hr, 0.002 ft/min)
used for calculations.

3:21

1:26 1:55 2:24
Time elapsed from start (min)

2:52

3:50




Sampler SM Inner Ring Radius (cm) 15
Date 6/27/2012 Head Depth (cm) 6 21/8"
Location BB_2 Sub-surface Area of inner ring (cm”2) 706.86
Start Time 9:15 Notes: 1" =2.54 cm
End Time 12:17
Duration (min) 182
Time elapsed | Time elapsed
from start from last Infiltration Infiltration
Sample Time (min) sample (min) Water added (mL) Rate (mL/min)|Rate (cm/hr)
9:15 -- -- -- -- --
9:20 5 5 1150 230.0 19.52
9:25 10 5 1220 244.0 20.71
9:30 15 5 1150 230.0 19.52
9:36 21 6 1270 211.7 17.97
9:41 26 5 1400 280.0 23.77
9:46 31 5 1075 215.0 18.25
9:56 41 10 2100 210.0 17.83
10:06 51 10 1740 174.0 14.77
10:16 61 10 2060 206.0 17.49
10:26 71 10 1875 187.5 15.92
10:36 81 10 1875 187.5 15.92
10:46 91 10 1560 156.0 13.24
10:56 101 10 1850 185.0 15.70
11:06 111 10 1400 140.0 11.88
11:21 126 15 2200 146.7 12.45
11:36 141 15 2100 140.0 11.88
11:51 156 15 2725 181.7 15.42
12:04 169 13 1400 107.7 9.14
12:17 182 13 1275 98.1 8.33
25.00
.
Final data point (8.33 cm/hr, 0.004 ft/min) used for calculations.
2000 | ¢ %o
o ¢ N
£ 15.00 | o ¢ ¢ * N
c
_g 10.00 A .
[ *
= 5.00
0.00 T . ‘
0 50 100 150 200
Time elapsed from start (min)




Sampler SM Inner Ring Radius (cm) 15

Date 6/26/2012 Head Depth (cm) 6 21/8"
Location BB_3 Sub-surface Area of inner ring (cm”2) 706.86
Start Time 10:39 Notes: 1" =2.54 cm
End Time 12:09
Duration (min) 90
Time efapsed | Time elapsed
from start from last Infiltration Infiltration
Sample Time (min) sample (min) Water added (mL) Rate (mL/min)|Rate (cm/hr)
10:39 - - -- - -
10:49 10 10 200 20.0 1.70
10:59 20 10 240 24.0 2.04
11:09 30 10 345 34.5 2.93
11:29 50 20 400 20.0 1.70
11:49 70 20 875 43.8 3.71
12:09 90 20 825 41.3 3.50
4.00
*
3.50 - *
3.00 *
é 2.50 A
5, 2.00 A ¢
c . .
2 150 -
©
= 1.00 -
= Final data point (3.5 cm/hr, 0.002 ft/min) used for calculations.
0.50 -
0.00 T ‘ T T
0 20 40 60 80 100
Time elapsed from start (min)




Sampler SM Inner Ring Radius (cm) 15
Date 6/27/2012 Head Depth (cm) 6 21/8"
Location BB_5 Sub-surface Area of inner ring (cm”2) 706.86
Start Time 13:29 Notes: 1" =2.54 cm
End Time 15:49
Duration (min) 140
Time efapsed | Time elapsed
from start from last Infiltration Infiltration
Sample Time (min) sample (min) Water added (mL) Rate (mL/min)|Rate (cm/hr)
13:29 - - -- - -
13:34 5 5 875 175.0 14.85
13:39 10 5 900 180.0 15.28
13:44 15 5 700 140.0 11.88
13:49 20 6 900 150.0 12.73
13:54 25 5 735 147.0 12.48
14:04 35 10 1625 162.5 13.79
14:14 45 10 1535 153.5 13.03
14:24 55 10 1400 140.0 11.88
14:34 65 10 1400 140.0 11.88
14:49 80 15 2100 140.0 11.88
15:04 95 15 2100 140.0 11.88
15:19 110 15 2080 138.7 11.77
15:34 125 15 1980 132.0 11.20
15:49 140 15 1950 130.0 11.03
18.00
16.00 - .
.
14.00 - *
*
~ 12.00 - ° v o o o . . 'S
= ¢ ¢
e 10.00 -
N"A
c 8.00 -
'% 6.00 - Final data point (11.03 cm/hr, 0.006 ft/min) used for
= calculations.
= 4.00 -
2.00 A
0.00 T T T ‘ ‘ ‘ ‘
0 20 40 60 80 100 120 140 160
Time elapsed from start (min)
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