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ADDENDUM 3.4-A 
HEC-HMS SURFACE WATER HYDROLOGIC MODEL 

 
 
 
 
 
 
 
 
 
 
 
 
 

(Note: Subbasins designations are the same as KB designations in Table 3.4-7 and Figure 3.4-4) 



HEC-HMS - Little Missouri River
2yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 234.6 11May2010, 01:13 70.7
B1 2.18 189.7 11May2010, 01:07 51.7
J1 5.7 423 11May2010, 01:13 122.4
R1 5.7 420.3 11May2010, 01:49 122.6
B3 2.07 164.2 11May2010, 00:49 38.1
B7 0.19 9.1 11May2010, 00:13 1.7
J2 7.96 501.7 11May2010, 01:43 162.4
R2 7.96 500.6 11May2010, 01:49 162.4
B4 3.53 180.3 11May2010, 01:37 65
B5 2.14 116.6 11May2010, 01:01 32.8
J3 5.67 273.7 11May2010, 01:19 97.8
R3 5.67 273.1 11May2010, 01:31 97.8
B6 0.56 15.3 11May2010, 00:55 5.1
B8 0.08 13.4 11May2010, 00:19 1.7
J4 14.27 775.2 11May2010, 01:43 267.1
R4 14.27 770.4 11May2010, 01:49 266.9
B9 0.9 21.9 11May2010, 01:07 8.2

B10 0.01 2 11May2010, 00:13 0.2
J5 15.18 787.3 11May2010, 01:49 275.3
R5 15.18 762.7 11May2010, 02:07 274.7

B11 0.4 8.3 11May2010, 01:07 3.2
Oshoto R. 15.58 408.4 11May2010, 03:43 277.7

R6 15.58 408.2 11May2010, 03:49 277.7
B13 1.65 101.6 11May2010, 01:25 33.1
B12 0.04 9 11May2010, 00:19 1.2
J6 17.27 445.3 11May2010, 03:43 312
R7 17.27 444.9 11May2010, 03:49 312

B14 0.44 50.1 11May2010, 00:31 8.8
B15 0.16 16.8 11May2010, 00:19 2.5
J7 0.6 63.1 11May2010, 00:25 11.3
R8 0.6 62.8 11May2010, 00:37 11.3

B16 0.16 4.3 11May2010, 00:37 1.3
B17 0.02 5.4 11May2010, 00:13 0.6
J8 18.05 455.8 11May2010, 03:43 325.2
R9 18.05 455.6 11May2010, 03:49 325.2

B18 0.13 3.2 11May2010, 00:25 0.9
B19 0.01 0.6 11May2010, 00:13 0.1
J9 18.19 456.6 11May2010, 03:49 326.2

R10 18.19 456.5 11May2010, 03:49 326.2
B20 0.01 3.3 11May2010, 00:07 0.3
J10 18.2 456.7 11May2010, 03:49 326.5
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HEC-HMS - Little Missouri River
5yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 507.2 11May2010, 01:13 135.9
B1 2.18 384 11May2010, 01:07 95.4
J1 5.7 890.3 11May2010, 01:07 231.3
R1 5.7 884.7 11May2010, 01:37 231.5
B3 2.07 374.8 11May2010, 00:43 74.9
B7 0.19 34.1 11May2010, 00:13 4.1
J2 7.96 1072.5 11May2010, 01:31 310.5
R2 7.96 1069.3 11May2010, 01:37 310.5
B4 3.53 401.5 11May2010, 01:31 127.7
B5 2.14 288.1 11May2010, 00:55 67.7
J3 5.67 631.9 11May2010, 01:13 195.4
R3 5.67 630.9 11May2010, 01:19 195.4
B6 0.56 51.4 11May2010, 00:43 12.2
B8 0.08 28.4 11May2010, 00:13 3.3
J4 14.27 1714.5 11May2010, 01:31 521.4
R4 14.27 1700.7 11May2010, 01:31 521.2
B9 0.9 71.7 11May2010, 00:55 19.6

B10 0.01 4.1 11May2010, 00:13 0.4
J5 15.18 1754.1 11May2010, 01:31 541.2
R5 15.18 1699.5 11May2010, 01:49 539.5

B11 0.4 29.4 11May2010, 00:55 8
Oshoto R. 15.58 1093.5 11May2010, 02:55 547.3

R6 15.58 1092.1 11May2010, 02:55 547.3
B13 1.65 219.2 11May2010, 01:19 63.7
B12 0.04 16.7 11May2010, 00:19 2.1
J6 17.27 1190.5 11May2010, 02:49 613.1
R7 17.27 1190.3 11May2010, 02:55 613.1

B14 0.44 109.4 11May2010, 00:25 17
B15 0.16 43.4 11May2010, 00:13 5.1
J7 0.6 142.8 11May2010, 00:25 22
R8 0.6 142 11May2010, 00:31 22

B16 0.16 16.7 11May2010, 00:31 3.2
B17 0.02 9.9 11May2010, 00:13 1
J8 18.05 1213.1 11May2010, 02:55 639.4
R9 18.05 1212.3 11May2010, 02:55 639.4

B18 0.13 14.7 11May2010, 00:19 2.4
B19 0.01 2 11May2010, 00:13 0.2
J9 18.19 1214.8 11May2010, 02:55 642

R10 18.19 1213.8 11May2010, 02:55 642
B20 0.01 6.1 11May2010, 00:07 0.5
J10 18.2 1214.2 11May2010, 02:55 642.5
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HEC-HMS - Little Missouri River
10yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 721.3 11May2010, 01:07 185.6
B1 2.18 531.5 11May2010, 01:01 128.1
J1 5.7 1251.7 11May2010, 01:07 313.7
R1 5.7 1243.7 11May2010, 01:31 313.9
B3 2.07 541 11May2010, 00:43 103.2
B7 0.19 56 11May2010, 00:13 6.1
J2 7.96 1520.9 11May2010, 01:25 423.3
R2 7.96 1517.7 11May2010, 01:31 423.3
B4 3.53 576.8 11May2010, 01:25 176
B5 2.14 428 11May2010, 00:55 95
J3 5.67 923.8 11May2010, 01:07 271
R3 5.67 919.6 11May2010, 01:19 271
B6 0.56 85 11May2010, 00:43 18.1
B8 0.08 39.9 11May2010, 00:13 4.5
J4 14.27 2469.3 11May2010, 01:25 716.8
R4 14.27 2449.9 11May2010, 01:25 716.5
B9 0.9 118 11May2010, 00:55 29.1

B10 0.01 5.8 11May2010, 00:07 0.6
J5 15.18 2539.3 11May2010, 01:25 746.2
R5 15.18 2463.6 11May2010, 01:43 743.9

B11 0.4 49.3 11May2010, 00:55 12.1
Oshoto R. 15.58 1946.7 11May2010, 02:25 755.9

R6 15.58 1941.1 11May2010, 02:25 755.8
B13 1.65 311.3 11May2010, 01:19 87
B12 0.04 22.3 11May2010, 00:19 2.7
J6 17.27 2117.5 11May2010, 02:25 845.6
R7 17.27 2110.1 11May2010, 02:25 845.6

B14 0.44 156.2 11May2010, 00:25 23.2
B15 0.16 64.8 11May2010, 00:13 7.1
J7 0.6 204.7 11May2010, 00:19 30.3
R8 0.6 204 11May2010, 00:31 30.3

B16 0.16 28.7 11May2010, 00:25 4.8
B17 0.02 13.2 11May2010, 00:13 1.4
J8 18.05 2146.8 11May2010, 02:25 882.1
R9 18.05 2140.4 11May2010, 02:31 882

B18 0.13 25.9 11May2010, 00:19 3.6
B19 0.01 3.2 11May2010, 00:13 0.3
J9 18.19 2144.2 11May2010, 02:31 886

R10 18.19 2142.8 11May2010, 02:31 886.1
B20 0.01 8.2 11May2010, 00:07 0.7
J10 18.2 2143.2 11May2010, 02:31 886.7
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HEC-HMS - Little Missouri River
25yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 1073.8 11May2010, 01:07 266.9
B1 2.18 771.2 11May2010, 01:01 181.1
J1 5.7 1839.8 11May2010, 01:07 448
R1 5.7 1824.6 11May2010, 01:25 448.1
B3 2.07 814.2 11May2010, 00:43 149.8
B7 0.19 96.7 11May2010, 00:07 9.6
J2 7.96 2261.9 11May2010, 01:19 607.5
R2 7.96 2254 11May2010, 01:25 607.5
B4 3.53 870.5 11May2010, 01:25 255.4
B5 2.14 667.5 11May2010, 00:49 140.6
J3 5.67 1413.2 11May2010, 01:07 396
R3 5.67 1408.4 11May2010, 01:13 396
B6 0.56 145.3 11May2010, 00:43 28.3
B8 0.08 58.6 11May2010, 00:13 6.4
J4 14.27 3732.3 11May2010, 01:19 1038.1
R4 14.27 3702.1 11May2010, 01:19 1037.7
B9 0.9 201 11May2010, 00:55 45.5

B10 0.01 8.5 11May2010, 00:07 0.8
J5 15.18 3861.3 11May2010, 01:19 1083.9
R5 15.18 3745.2 11May2010, 01:31 1080.9

B11 0.4 86.4 11May2010, 00:49 19.1
Oshoto R. 15.58 3359.3 11May2010, 02:01 1099.7

R6 15.58 3342.6 11May2010, 02:07 1099.6
B13 1.65 462.3 11May2010, 01:19 125.1
B12 0.04 31.2 11May2010, 00:19 3.8
J6 17.27 3670.3 11May2010, 02:01 1228.5
R7 17.27 3657.2 11May2010, 02:07 1228.6

B14 0.44 232.7 11May2010, 00:25 33.4
B15 0.16 100.4 11May2010, 00:13 10.5
J7 0.6 309.4 11May2010, 00:19 43.9
R8 0.6 304.7 11May2010, 00:25 43.9

B16 0.16 50.7 11May2010, 00:25 7.6
B17 0.02 18.4 11May2010, 00:13 1.9
J8 18.05 3719 11May2010, 02:01 1282
R9 18.05 3713.8 11May2010, 02:07 1282

B18 0.13 46.3 11May2010, 00:19 5.9
B19 0.01 5.2 11May2010, 00:13 0.5
J9 18.19 3720.4 11May2010, 02:07 1288.3

R10 18.19 3718.1 11May2010, 02:07 1288.4
B20 0.01 11.4 11May2010, 00:07 0.9
J10 18.2 3718.7 11May2010, 02:07 1289.3
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HEC-HMS - Little Missouri River
50yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 1323.1 11May2010, 01:07 324.6
B1 2.18 939 11May2010, 01:01 218.3
J1 5.7 2253.9 11May2010, 01:07 542.9
R1 5.7 2242.7 11May2010, 01:25 542.9
B3 2.07 1007.9 11May2010, 00:43 182.9
B7 0.19 127.2 11May2010, 00:07 12.1
J2 7.96 2788.7 11May2010, 01:19 738
R2 7.96 2776.4 11May2010, 01:19 738
B4 3.53 1079.7 11May2010, 01:25 312
B5 2.14 839.9 11May2010, 00:49 173.3
J3 5.67 1763.3 11May2010, 01:07 485.3
R3 5.67 1757.1 11May2010, 01:13 485.3
B6 0.56 190.2 11May2010, 00:43 35.8
B8 0.08 71.6 11May2010, 00:13 7.7
J4 14.27 4632.5 11May2010, 01:19 1266.8
R4 14.27 4608.2 11May2010, 01:19 1266.3
B9 0.9 263.4 11May2010, 00:49 57.5

B10 0.01 10.3 11May2010, 00:07 1
J5 15.18 4812.3 11May2010, 01:19 1324.7
R5 15.18 4673.1 11May2010, 01:31 1321.3

B11 0.4 114.6 11May2010, 00:49 24.3
Oshoto R. 15.58 4338 11May2010, 01:55 1345.3

R6 15.58 4328.8 11May2010, 01:55 1345.3
B13 1.65 569.5 11May2010, 01:13 152.1
B12 0.04 37.3 11May2010, 00:19 4.5
J6 17.27 4766.4 11May2010, 01:55 1502
R7 17.27 4762 11May2010, 01:55 1502.1

B14 0.44 286.6 11May2010, 00:25 40.6
B15 0.16 125.8 11May2010, 00:13 13
J7 0.6 383.7 11May2010, 00:19 53.5
R8 0.6 379 11May2010, 00:25 53.6

B16 0.16 67.2 11May2010, 00:25 9.7
B17 0.02 22 11May2010, 00:13 2.3
J8 18.05 4843.2 11May2010, 01:55 1567.6
R9 18.05 4831.6 11May2010, 01:55 1567.5

B18 0.13 62.2 11May2010, 00:13 7.5
B19 0.01 6.7 11May2010, 00:07 0.7
J9 18.19 4840.4 11May2010, 01:55 1575.7

R10 18.19 4830.6 11May2010, 01:55 1575.8
B20 0.01 13.6 11May2010, 00:07 1.1
J10 18.2 4831.5 11May2010, 01:55 1576.8
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HEC-HMS - Little Missouri River
100yr 24hr

Hydraulic
Element

Drainage
Area
(mi2)

Peak
Discharge

(cfs)
Time of

Peak
Volume
(acre-ft)

B2 3.52 1580.9 11May2010, 01:07 384.4
B1 2.18 1111.5 11May2010, 01:01 256.7
J1 5.7 2680.8 11May2010, 01:07 641.1
R1 5.7 2669.8 11May2010, 01:25 641.1
B3 2.07 1210 11May2010, 00:37 217.4
B7 0.19 159.5 11May2010, 00:07 14.8
J2 7.96 3333.4 11May2010, 01:13 873.4
R2 7.96 3329.4 11May2010, 01:19 873.4
B4 3.53 1296.9 11May2010, 01:25 370.8
B5 2.14 1019.9 11May2010, 00:49 207.5
J3 5.67 2127.8 11May2010, 01:07 578.3
R3 5.67 2121 11May2010, 01:13 578.3
B6 0.56 239 11May2010, 00:37 43.8
B8 0.08 85.1 11May2010, 00:13 9.1
J4 14.27 5582.5 11May2010, 01:13 1504.6
R4 14.27 5546.4 11May2010, 01:19 1504
B9 0.9 330.9 11May2010, 00:49 70.3

B10 0.01 12.3 11May2010, 00:07 1.1
J5 15.18 5808.6 11May2010, 01:13 1575.5
R5 15.18 5631.1 11May2010, 01:25 1572.4

B11 0.4 144.7 11May2010, 00:49 29.8
Oshoto R. 15.58 5341.1 11May2010, 01:49 1602

R6 15.58 5331.6 11May2010, 01:49 1601.9
B13 1.65 681.1 11May2010, 01:13 180.2
B12 0.04 43.5 11May2010, 00:19 5.2
J6 17.27 5890.3 11May2010, 01:49 1787.3
R7 17.27 5883.5 11May2010, 01:49 1787.4

B14 0.44 342.3 11May2010, 00:25 48
B15 0.16 152.3 11May2010, 00:13 15.5
J7 0.6 460.7 11May2010, 00:19 63.6
R8 0.6 456.6 11May2010, 00:25 63.6

B16 0.16 84.9 11May2010, 00:25 11.9
B17 0.02 25.6 11May2010, 00:13 2.6
J8 18.05 5985.4 11May2010, 01:49 1865.5
R9 18.05 5973.9 11May2010, 01:49 1865.4

B18 0.13 79.6 11May2010, 00:13 9.2
B19 0.01 8.4 11May2010, 00:07 0.8
J9 18.19 5984.9 11May2010, 01:49 1875.5

R10 18.19 5974 11May2010, 01:49 1875.6
B20 0.01 15.9 11May2010, 00:07 1.3
J10 18.2 5975.1 11May2010, 01:49 1876.8
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Little_Missouri_River.basin
Basin: Little Missouri River
     Description: AMC II
     Last Modified Date: 3 March 2015
     Last Modified Time: 18:50:24
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: B2
     Canvas X: -7897.077509529859
     Canvas Y: -3551.4612452350684
     Area: 3.52
     Downstream: J1

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 78

     Transform: SCS
     Lag: 68
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B1
     Canvas X: -7770.012706480304
     Canvas Y: 3271.918678526048
     Area: 2.18
     Downstream: J1

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 80

     Transform: SCS
     Lag: 64
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J1
     Canvas X: -6880.559085133416
     Canvas Y: 400.254129606099
     Label X: -48.0
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     Label Y: 2.0
     Downstream: R1
End:

Reach: R1
     Canvas X: -5196.95044472681
     Canvas Y: 387.5476493011438
     From Canvas X: -6880.559085133416
     From Canvas Y: 400.254129606099
     Label X: -26.0
     Label Y: 10.0
     Downstream: J2

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 15558
     Energy Slope: 0.0051
     Width: 45
     Side Slope: 3
     Mannings n: 0.030
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B3
     Canvas X: -5978.398983481575
     Canvas Y: 3144.853875476493
     Area: 2.07
     Downstream: J2

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 77

     Transform: SCS
     Lag: 44
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B7
     Canvas X: -5578.144853875476
     Canvas Y: -1467.598475222363
     Area: 0.19
     Downstream: J2

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 70

     Transform: SCS
     Lag: 14
     Unitgraph Type: STANDARD
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     Baseflow: None
End:

Junction: J2
     Canvas X: -5196.95044472681
     Canvas Y: 387.5476493011438
     Label X: -12.0
     Label Y: 20.0
     Downstream: R2
End:

Reach: R2
     Canvas X: -3462.51588310038
     Canvas Y: 387.5476493011438
     From Canvas X: -5196.95044472681
     From Canvas Y: 387.5476493011438
     Label X: -16.0
     Label Y: 11.0
     Downstream: J4

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 2924
     Energy Slope: 0.0055
     Width: 35
     Side Slope: 3
     Mannings n: 0.030
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B4
     Canvas X: -5476.493011435832
     Canvas Y: -3614.9936467598473
     Area: 3.53
     Downstream: J3

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 77

     Transform: SCS
     Lag: 84
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B5
     Canvas X: -2770.0127064803046
     Canvas Y: -3386.277001270648
     Area: 2.14
     Downstream: J3

     Canopy: None

     Surface: None

     LossRate: SCS
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     Percent Impervious Area: 0.0
     Curve Number: 75

     Transform: SCS
     Lag: 52
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J3
     Canvas X: -4161.3722998729345
     Canvas Y: -1200.762388818297
     Downstream: R3
End:

Reach: R3
     Canvas X: -3462.51588310038
     Canvas Y: 387.5476493011438
     From Canvas X: -4161.3722998729345
     From Canvas Y: -1200.762388818297
     Label X: -10.0
     Label Y: -14.0
     Downstream: J4

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 4514
     Energy Slope: 0.0044
     Width: 30
     Side Slope: 3
     Mannings n: 0.030
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B6
     Canvas X: -2903.4307496823367
     Canvas Y: -1594.663278271918
     Area: 0.56
     Downstream: J4

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 70

     Transform: SCS
     Lag: 42
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B8
     Canvas X: -4351.969504447266
     Canvas Y: 3017.789072426938
     Area: 0.08
     Downstream: J4
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Little_Missouri_River.basin
     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 79

     Transform: SCS
     Lag: 20
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J4
     Canvas X: -3462.51588310038
     Canvas Y: 387.5476493011438
     Label X: -11.0
     Label Y: 22.0
     Downstream: R4
End:

Reach: R4
     Canvas X: -1747.1410419313843
     Canvas Y: 362.13468869123244
     From Canvas X: -3462.51588310038
     From Canvas Y: 387.5476493011438
     Label X: -20.0
     Label Y: 11.0
     Downstream: J5

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 773
     Energy Slope: 0.001
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B9
     Canvas X: -2509.5298602287157
     Canvas Y: 2903.430749682338
     Area: 0.9
     Downstream: J5

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 70

     Transform: SCS
     Lag: 52
     Unitgraph Type: STANDARD

     Baseflow: None
End:
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Subbasin: B10
     Canvas X: -1728.081321473951
     Canvas Y: -1124.523506988564
     Area: 0.01
     Downstream: J5

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 79

     Transform: SCS
     Lag: 15
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J5
     Canvas X: -1747.1410419313843
     Canvas Y: 362.13468869123244
     Label X: -11.0
     Label Y: 22.0
     Downstream: R5
End:

Reach: R5
     Canvas X: -273.18932655654316
     Canvas Y: 349.4282083862772
     From Canvas X: -1747.1410419313843
     From Canvas Y: 362.13468869123244
     Label X: -18.0
     Label Y: 12.0
     Downstream: Oshoto R.

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 4947
     Energy Slope: 0.001
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B11
     Canvas X: -387.5476493011429
     Canvas Y: -1086.4040660736973
     Area: 0.4
     Downstream: Oshoto R.

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 69
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     Transform: SCS
     Lag: 49
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Reservoir: Oshoto R.
     Canvas X: -273.18932655654316
     Canvas Y: 349.4282083862772
     Label X: -38.0
     Label Y: 20.0
     Downstream: R6

     Route: Controlled Outflow
     Routing Curve: Elevation-Area
     Initial Elevation: 4134
     Elevation-Area Table: Oshoto
     Adaptive Control: On
     Main Tailwater Condition: None
     Auxiliary Tailwater Condition: None

     Spillway: Broad-Crested Spillway
     Spillway Outlet: Main
     Spillway Crest Length: 45
     Spillway Crest Elevation: 4134
     Spillway Coefficient: 2.63
     End Spillway:

     Spillway: Broad-Crested Spillway
     Spillway Outlet: Main
     Spillway Crest Length: 50
     Spillway Crest Elevation: 4135.5
     Spillway Coefficient: 2.63
     End Spillway:

     Dam Top: Level Dam
     Dam Top Outlet: Main
     Overflow Coefficient: 2.63
     Top Length: 415
     Top Elevation: 4137.5
     End Dam Top:

     Evaporation Method: Zero Evaporation
     End Evaporation:
End:

Reach: R6
     Canvas X: 1416.7725540025422
     Canvas Y: 374.84116899618857
     From Canvas X: -273.18932655654316
     From Canvas Y: 349.4282083862772
     Label X: -23.0
     Label Y: 10.0
     Downstream: J6

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 1919
     Energy Slope: 0.0031
     Width: 30
     Side Slope: 3

Page 7

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
13

ER Addendum 3.4-A 
March 2015
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     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B13
     Canvas X: 1035.5781448538764
     Canvas Y: -1048.2846251588307
     Area: 1.65
     Downstream: J6

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 78

     Transform: SCS
     Lag: 76
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B12
     Canvas X: 635.3240152477756
     Canvas Y: 2077.509529860229
     Area: 0.04
     Downstream: J6

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 83

     Transform: SCS
     Lag: 25
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J6
     Canvas X: 1416.7725540025422
     Canvas Y: 374.84116899618857
     Label X: -12.0
     Label Y: 21.0
     Downstream: R7
End:

Reach: R7
     Canvas X: 3017.789072426938
     Canvas Y: 374.84116899618857
     From Canvas X: 1416.7725540025422
     From Canvas Y: 374.84116899618857
     Label X: -22.0
     Label Y: 10.0
     Downstream: J8
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     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 1602
     Energy Slope: 0.005
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B14
     Canvas X: 1048.2846251588326
     Canvas Y: 3424.396442185515
     Area: 0.44
     Downstream: J7

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 78

     Transform: SCS
     Lag: 31
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B15
     Canvas X: 2928.843710292249
     Canvas Y: 3500.635324015248
     Area: 0.16
     Downstream: J7

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 75

     Transform: SCS
     Lag: 18
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J7
     Canvas X: 2445.9974587039396
     Canvas Y: 1925.0317662007628
     Downstream: R8
End:

Reach: R8
     Canvas X: 3017.789072426938
     Canvas Y: 374.84116899618857
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     From Canvas X: 2445.9974587039396
     From Canvas Y: 1925.0317662007628
     Label X: -10.0
     Label Y: 9.0
     Downstream: J8

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 3568
     Energy Slope: 0.0106
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B16
     Canvas X: 3703.9390088945365
     Canvas Y: 1950.4447268106737
     Area: 0.16
     Downstream: J8

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 69

     Transform: SCS
     Lag: 28
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B17
     Canvas X: 2585.76874205845
     Canvas Y: -1111.8170266836078
     Area: 0.02
     Downstream: J8

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 83

     Transform: SCS
     Lag: 19
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J8
     Canvas X: 3017.789072426938
     Canvas Y: 374.84116899618857
     Label X: -10.0

Page 10

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
16

ER Addendum 3.4-A 
March 2015



Little_Missouri_River.basin
     Label Y: -13.0
     Downstream: R9
End:

Reach: R9
     Canvas X: 4974.58703939009
     Canvas Y: 387.5476493011438
     From Canvas X: 3017.789072426938
     From Canvas Y: 374.84116899618857
     Label X: -21.0
     Label Y: 11.0
     Downstream: J9

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 599
     Energy Slope: 0.0017
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B18
     Canvas X: 4758.576874205846
     Canvas Y: 1886.9123252858963
     Area: 0.13
     Downstream: J9

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 68

     Transform: SCS
     Lag: 20
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: B19
     Canvas X: 4682.337992376113
     Canvas Y: -1200.762388818297
     Area: 0.01
     Downstream: J9

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 71

     Transform: SCS
     Lag: 15
     Unitgraph Type: STANDARD
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     Baseflow: None
End:

Junction: J9
     Canvas X: 4974.58703939009
     Canvas Y: 387.5476493011438
     Label X: -8.0
     Label Y: 20.0
     Downstream: R10
End:

Reach: R10
     Canvas X: 7058.449809402795
     Canvas Y: 412.96060991105514
     From Canvas X: 4974.58703939009
     From Canvas Y: 387.5476493011438
     Label X: -30.0
     Label Y: 19.0
     Downstream: J10

     Route: Muskingum Cunge
     Channel: Trapezoid
     Length: 635
     Energy Slope: 0.0031
     Width: 30
     Side Slope: 3
     Mannings n: 0.03
     Use Variable Time Step: No
     Channel Loss: None
End:

Subbasin: B20
     Canvas X: 6842.439644218552
     Canvas Y: 1785.2604828462518
     Area: 0.01
     Downstream: J10

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 82

     Transform: SCS
     Lag: 11
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: J10
     Canvas X: 7058.449809402795
     Canvas Y: 412.96060991105514
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
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     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:
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Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 81.3 11May2010, 01:01 26
Junction-1 2.29 81.3 11May2010, 01:01 26
Reach-1 2.29 81.2 11May2010, 01:25 26

Subbasin-3 0.82 47.1 11May2010, 00:43 11.4
Subbasin-2 0.58 35.1 11May2010, 00:37 8.1
Junction-2 3.69 130.9 11May2010, 01:13 45.5
Reach-2 3.69 130.9 11May2010, 01:49 45.5

Subbasin-4 1.35 98.8 11May2010, 00:55 24.9
Subbasin-5 0.32 47 11May2010, 00:25 7
Junction-3 5.36 200.7 11May2010, 01:31 77.3
Reach-3 5.36 200.7 11May2010, 01:43 77.3

Subbasin-7 0.45 39.3 11May2010, 00:31 7.6
Subbasin-6 0.29 17.4 11May2010, 00:19 3.3
Junction-4 6.1 219.1 11May2010, 01:37 88.2
Reach-4 6.1 219 11May2010, 02:07 88.2

Subbasin-8 0.48 14.5 11May2010, 01:01 4.9
Subbasin-10 0.29 1.9 11May2010, 01:01 1.1
Junction-5 6.87 229.5 11May2010, 02:01 94.2
Reach-5 6.87 229.5 11May2010, 02:13 94.2

Subbasin-9 0.22 13.1 11May2010, 00:31 2.8
Junction-6 7.09 233 11May2010, 02:13 97

Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 234.6 11May2010, 00:55 58.3
Junction-1 2.29 234.6 11May2010, 00:55 58.3
Reach-1 2.29 234.2 11May2010, 01:19 58.3

Subbasin-3 0.82 123.5 11May2010, 00:37 24.2
Subbasin-2 0.58 92.4 11May2010, 00:37 17.1
Junction-2 3.69 355.8 11May2010, 01:07 99.6
Reach-2 3.69 355.8 11May2010, 01:43 99.6

Subbasin-4 1.35 224.3 11May2010, 00:49 48.8
Subbasin-5 0.32 100.1 11May2010, 00:19 13.2
Junction-3 5.36 499.6 11May2010, 01:31 161.6
Reach-3 5.36 499.6 11May2010, 01:43 161.6

Subbasin-7 0.45 93.9 11May2010, 00:31 15.2
Subbasin-6 0.29 53.7 11May2010, 00:19 7.4
Junction-4 6.1 534.7 11May2010, 01:37 184.2
Reach-4 6.1 533.8 11May2010, 02:13 184.2

Subbasin-8 0.48 44.5 11May2010, 00:55 11.3
Subbasin-10 0.29 14.9 11May2010, 00:31 3.6
Junction-5 6.87 558.2 11May2010, 02:07 199.2
Reach-5 6.87 557.9 11May2010, 02:19 199.2

Subbasin-9 0.22 37 11May2010, 00:25 6
Junction-6 7.09 564.5 11May2010, 02:19 205.2

Time of Peak

Time of Peak
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Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 368.6 11May2010, 00:49 84.5
Junction-1 2.29 368.6 11May2010, 00:49 84.5
Reach-1 2.29 367.7 11May2010, 01:19 84.5

Subbasin-3 0.82 188.1 11May2010, 00:37 34.3
Subbasin-2 0.58 140.6 11May2010, 00:31 24.3
Junction-2 3.69 549.4 11May2010, 01:07 143
Reach-2 3.69 549.4 11May2010, 01:43 143

Subbasin-4 1.35 323.8 11May2010, 00:49 67.3
Subbasin-5 0.32 140.5 11May2010, 00:19 17.8
Junction-3 5.36 750.8 11May2010, 01:31 228.2
Reach-3 5.36 750.8 11May2010, 01:43 228.2

Subbasin-7 0.45 137.5 11May2010, 00:25 21.2
Subbasin-6 0.29 84.5 11May2010, 00:19 10.7
Junction-4 6.1 798.7 11May2010, 01:37 260
Reach-4 6.1 797.4 11May2010, 02:13 260

Subbasin-8 0.48 71.5 11May2010, 00:49 16.6
Subbasin-10 0.29 31.2 11May2010, 00:25 5.9
Junction-5 6.87 832.8 11May2010, 02:07 282.6
Reach-5 6.87 832.2 11May2010, 02:19 282.6

Subbasin-9 0.22 57.6 11May2010, 00:25 8.6
Junction-6 7.09 841.1 11May2010, 02:19 291.2

Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 606.5 11May2010, 00:49 129
Junction-1 2.29 606.5 11May2010, 00:49 129
Reach-1 2.29 604.6 11May2010, 01:13 129

Subbasin-3 0.82 297.2 11May2010, 00:37 51.2
Subbasin-2 0.58 223.4 11May2010, 00:31 36.2
Junction-2 3.69 888.6 11May2010, 01:01 216.4
Reach-2 3.69 888.6 11May2010, 01:37 216.4

Subbasin-4 1.35 487.8 11May2010, 00:49 97.7
Subbasin-5 0.32 205.9 11May2010, 00:19 25.4
Junction-3 5.36 1183.4 11May2010, 01:31 339.5
Reach-3 5.36 1183.4 11May2010, 01:43 339.5

Subbasin-7 0.45 211.4 11May2010, 00:25 31
Subbasin-6 0.29 139.1 11May2010, 00:13 16.3
Junction-4 6.1 1253 11May2010, 01:37 386.9
Reach-4 6.1 1250 11May2010, 02:07 386.9

Subbasin-8 0.48 119.9 11May2010, 00:49 25.6
Subbasin-10 0.29 63.9 11May2010, 00:25 10.1
Junction-5 6.87 1304.9 11May2010, 02:07 422.7
Reach-5 6.87 1303.9 11May2010, 02:19 422.7

Subbasin-9 0.22 92.7 11May2010, 00:25 13.1
Junction-6 7.09 1316.4 11May2010, 02:19 435.7

Time of Peak

Time of Peak
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Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 781.2 11May2010, 00:49 161.4
Junction-1 2.29 781.2 11May2010, 00:49 161.4
Reach-1 2.29 779.4 11May2010, 01:13 161.4

Subbasin-3 0.82 375.8 11May2010, 00:37 63.5
Subbasin-2 0.58 283.1 11May2010, 00:31 44.9
Junction-2 3.69 1138.1 11May2010, 01:01 269.8
Reach-2 3.69 1138.1 11May2010, 01:37 269.8

Subbasin-4 1.35 604.1 11May2010, 00:49 119.3
Subbasin-5 0.32 251.8 11May2010, 00:19 30.8
Junction-3 5.36 1498.8 11May2010, 01:25 419.8
Reach-3 5.36 1498.8 11May2010, 01:37 419.8

Subbasin-7 0.45 264.1 11May2010, 00:25 38.1
Subbasin-6 0.29 179.5 11May2010, 00:13 20.4
Junction-4 6.1 1583.7 11May2010, 01:37 478.4
Reach-4 6.1 1580.2 11May2010, 02:07 478.4

Subbasin-8 0.48 155.8 11May2010, 00:49 32.2
Subbasin-10 0.29 89.8 11May2010, 00:25 13.3
Junction-5 6.87 1648.5 11May2010, 02:07 523.9
Reach-5 6.87 1647.3 11May2010, 02:19 523.9

Subbasin-9 0.22 118.1 11May2010, 00:25 16.3
Junction-6 7.09 1662.5 11May2010, 02:19 540.2

Project: Strata_Kendrick
Basin Model: Good Lad Creek
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-1 2.29 965.5 11May2010, 00:49 195.6
Junction-1 2.29 965.5 11May2010, 00:49 195.6
Reach-1 2.29 963.9 11May2010, 01:13 195.6

Subbasin-3 0.82 458.1 11May2010, 00:37 76.3
Subbasin-2 0.58 345.6 11May2010, 00:31 54
Junction-2 3.69 1401 11May2010, 01:01 325.9
Reach-2 3.69 1401 11May2010, 01:37 325.9

Subbasin-4 1.35 724.6 11May2010, 00:49 141.8
Subbasin-5 0.32 299.1 11May2010, 00:19 36.3
Junction-3 5.36 1830.8 11May2010, 01:25 504
Reach-3 5.36 1830.8 11May2010, 01:37 504

Subbasin-7 0.45 318.9 11May2010, 00:25 45.4
Subbasin-6 0.29 222.2 11May2010, 00:13 24.8
Junction-4 6.1 1930.6 11May2010, 01:37 574.2
Reach-4 6.1 1926.6 11May2010, 02:07 574.2

Subbasin-8 0.48 193.8 11May2010, 00:49 39.2
Subbasin-10 0.29 119.7 11May2010, 00:19 16.8
Junction-5 6.87 2008.9 11May2010, 02:07 630.3
Reach-5 6.87 2007.6 11May2010, 02:19 630.3

Subbasin-9 0.22 144.7 11May2010, 00:25 19.6
Junction-6 7.09 2025.3 11May2010, 02:19 649.9

Time of Peak

Time of Peak
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Good_Lad_Creek.basin
Basin: Good Lad Creek
     Description: Subbasin 1 thru 10
     Last Modified Date: 16 September 2014
     Last Modified Time: 21:49:04
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-1
     Canvas X: -5544.611819235226
     Canvas Y: 3111.239860950174
     Label X: -97.0
     Label Y: -1.0
     Area: 2.29
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 72

     Transform: SCS
     Lag: 50
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: -4918.887601390497
     Canvas Y: 1674.3916570104288
     Label X: -15.0
     Label Y: 26.0
     Downstream: Reach-1
End:

Reach: Reach-1
     Canvas X: -2485.5156431054456
     Canvas Y: 1767.0915411355736
     From Canvas X: -4918.887601390497
     From Canvas Y: 1674.3916570104288
     Label X: -36.0
     Label Y: -11.0
     Downstream: Junction-2

     Route: Lag
     Lag: 25.8
     Channel Loss: None
End:

Subbasin: Subbasin-3
     Canvas X: -3690.614136732329
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Good_Lad_Creek.basin
     Canvas Y: 318.65585168018515
     Area: 0.82
     Downstream: Junction-2

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 74

     Transform: SCS
     Lag: 38.4
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-2
     Canvas X: -3470.45191193511
     Canvas Y: 3238.702201622248
     Area: 0.58
     Downstream: Junction-2

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 74

     Transform: SCS
     Lag: 35.3
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-2
     Canvas X: -2485.5156431054456
     Canvas Y: 1767.0915411355736
     Label X: -19.0
     Label Y: 24.0
     Downstream: Reach-2
End:

Reach: Reach-2
     Canvas X: -353.4183082271147
     Canvas Y: 1720.741599073001
     From Canvas X: -2485.5156431054456
     From Canvas Y: 1767.0915411355736
     Label X: -35.0
     Label Y: -12.0
     Downstream: Junction-3

     Route: Lag
     Lag: 36.2
     Channel Loss: None
End:

Subbasin: Subbasin-4
     Canvas X: -1326.7670915411354
     Canvas Y: 3296.639629200464
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Good_Lad_Creek.basin
     Area: 1.35
     Downstream: Junction-3

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 77

     Transform: SCS
     Lag: 49.7
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-5
     Canvas X: -1697.5666280417145
     Canvas Y: 63.731170336037394
     Area: 0.32
     Downstream: Junction-3

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 79

     Transform: SCS
     Lag: 24.9
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-3
     Canvas X: -353.4183082271147
     Canvas Y: 1720.741599073001
     Label X: -15.0
     Label Y: 25.0
     Downstream: Reach-3
End:

Reach: Reach-3
     Canvas X: 1871.3789107763623
     Canvas Y: 1709.154113557358
     From Canvas X: -353.4183082271147
     From Canvas Y: 1720.741599073001
     Label X: -30.0
     Label Y: 12.0
     Downstream: Junction-4

     Route: Lag
     Lag: 12.2
     Channel Loss: None
End:

Subbasin: Subbasin-7
     Canvas X: 886.4426419466981
     Canvas Y: 63.731170336037394
     Label X: 0.0
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Good_Lad_Creek.basin
     Label Y: -1.0
     Area: 0.45
     Downstream: Junction-4

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 76

     Transform: SCS
     Lag: 31.2
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-6
     Canvas X: 666.280417149479
     Canvas Y: 3308.2271147161064
     Area: 0.29
     Downstream: Junction-4

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 72

     Transform: SCS
     Lag: 20.1
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-4
     Canvas X: 1871.3789107763623
     Canvas Y: 1709.154113557358
     Label X: -24.0
     Label Y: 26.0
     Downstream: Reach-4
End:

Reach: Reach-4
     Canvas X: 3667.4391657010437
     Canvas Y: 1732.3290845886445
     From Canvas X: 1871.3789107763623
     From Canvas Y: 1709.154113557358
     Label X: -38.0
     Label Y: 9.0
     Downstream: Junction-5

     Route: Lag
     Lag: 32.1
     Channel Loss: None
End:

Subbasin: Subbasin-8
     Canvas X: 2821.552723059096
     Canvas Y: 3227.1147161066046
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Good_Lad_Creek.basin
     Area: 0.48
     Downstream: Junction-5

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 71

     Transform: SCS
     Lag: 49.2
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-10
     Canvas X: 3319.81460023175
     Canvas Y: 5.793742757821747
     Area: 0.29
     Downstream: Junction-5

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 64

     Transform: SCS
     Lag: 24.7
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-5
     Canvas X: 3667.4391657010437
     Canvas Y: 1732.3290845886445
     Label X: -21.0
     Label Y: 25.0
     Downstream: Reach-5
End:

Reach: Reach-5
     Canvas X: 5903.823870220162
     Canvas Y: 1720.741599073001
     From Canvas X: 3667.4391657010437
     From Canvas Y: 1732.3290845886445
     Label X: -41.0
     Label Y: 17.0
     Downstream: Junction-6

     Route: Lag
     Lag: 13.9
     Channel Loss: None
End:

Subbasin: Subbasin-9
     Canvas X: 5069.524913093859
     Canvas Y: 3319.81460023175
     Label X: 6.0
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Good_Lad_Creek.basin
     Label Y: -1.0
     Area: 0.22
     Downstream: Junction-6

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 73

     Transform: SCS
     Lag: 27.9
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-6
     Canvas X: 5903.823870220162
     Canvas Y: 1720.741599073001
     Label X: -16.0
     Label Y: 22.0
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:
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Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 32.7 11May2010, 00:25 5.2
Junction-1 0.26 32.7 11May2010, 00:25 5.2

Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 71.4 11May2010, 00:25 10
Junction-1 0.26 71.4 11May2010, 00:25 10

Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 101 11May2010, 00:25 13.7
Junction-1 0.26 101 11May2010, 00:25 13.7

Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 150.4 11May2010, 00:19 19.7
Junction-1 0.26 150.4 11May2010, 00:19 19.7

Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 185.5 11May2010, 00:19 24
Junction-1 0.26 185.5 11May2010, 00:19 24

Project: Strata_Kendrick
Basin Model: North Draw
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-12 0.26 221.7 11May2010, 00:19 28.4
Junction-1 0.26 221.7 11May2010, 00:19 28.4

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
29

ER Addendum 3.4-A 
March 2015



North_Draw.basin
Basin: North Draw
     Description: Subbasin 12
     Last Modified Date: 16 September 2014
     Last Modified Time: 22:46:02
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-12
     Canvas X: -1485.0843060959787
     Canvas Y: 1394.2931258106355
     Area: 0.26
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 78

     Transform: SCS
     Lag: 26.7
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: 1147.859922178989
     Canvas Y: 317.7691309987031
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:
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Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 13.4 11May2010, 00:19 2.1
Junction-1 0.14 13.4 11May2010, 00:19 2.1

Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 34.1 11May2010, 00:19 4.4
Junction-1 0.14 34.1 11May2010, 00:19 4.4

Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 50.7 11May2010, 00:19 6.2
Junction-1 0.14 50.7 11May2010, 00:19 6.2

Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 78.1 11May2010, 00:19 9.2
Junction-1 0.14 78.1 11May2010, 00:19 9.2

Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 97.7 11May2010, 00:13 11.3
Junction-1 0.14 97.7 11May2010, 00:13 11.3

Project: Strata_Kendrick
Basin Model: Thompson Creek Trib
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-11 0.14 118.8 11May2010, 00:13 13.6
Junction-1 0.14 118.8 11May2010, 00:13 13.6

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak
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Thompson_Creek_Trib.basin
Basin: Thompson Creek Trib
     Description: Subbasin 11
     Last Modified Date: 17 September 2014
     Last Modified Time: 14:42:18
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-11
     Canvas X: -2056.0109289617485
     Canvas Y: 2336.065573770492
     Area: 0.14
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 75

     Transform: SCS
     Lag: 21.32
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: 403.00546448087425
     Canvas Y: 450.81967213114785
     Label X: 5.0
     Label Y: -6.0
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:
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Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 84.9 11May2010, 00:49 19.1
Subbasin-14 0.71 87.6 11May2010, 00:31 15.5

Reach-1 0.71 86.6 11May2010, 01:01 15.5
Junction-1 1.66 167.7 11May2010, 00:55 34.6

Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 186.6 11May2010, 00:43 36.7
Subbasin-14 0.71 185 11May2010, 00:31 29.2

Reach-1 0.71 183.2 11May2010, 00:55 29.2
Junction-1 1.66 356.6 11May2010, 00:55 65.9

Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 265.3 11May2010, 00:43 50.1
Subbasin-14 0.71 258.7 11May2010, 00:31 39.5

Reach-1 0.71 257.3 11May2010, 00:55 39.5
Junction-1 1.66 502.1 11May2010, 00:49 89.6

Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 393.6 11May2010, 00:43 72
Subbasin-14 0.71 377.7 11May2010, 00:31 56.4

Reach-1 0.71 377.5 11May2010, 00:55 56.4
Junction-1 1.66 741.9 11May2010, 00:49 128.4

Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 484.1 11May2010, 00:43 87.6
Subbasin-14 0.71 462.5 11May2010, 00:25 68.3

Reach-1 0.71 461.8 11May2010, 00:55 68.3
Junction-1 1.66 910.7 11May2010, 00:49 155.8

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak
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Project: Strata_Kendrick
Basin Model: Thompson Creek 
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-13 0.95 578.1 11May2010, 00:37 103.7
Subbasin-14 0.71 550.3 11May2010, 00:25 80.5

Reach-1 0.71 548.7 11May2010, 00:55 80.5
Junction-1 1.66 1084.8 11May2010, 00:49 184.3

Time of Peak
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Thompson_Creek.basin
Basin: Thompson Creek
     Description: Subbasin 13 and 14
     Last Modified Date: 17 September 2014
     Last Modified Time: 14:47:20
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-13
     Canvas X: 771.8579234972676
     Canvas Y: 1379.7814207650272
     Area: 0.95
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 78

     Transform: SCS
     Lag: 44.2
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-14
     Canvas X: -2602.459016393443
     Canvas Y: 2308.743169398907
     Area: 0.71
     Downstream: Reach-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 79

     Transform: SCS
     Lag: 32.9
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Reach: Reach-1
     Canvas X: 1195.35519125683
     Canvas Y: -437.15846994535514
     From Canvas X: -2274.5901639344265
     From Canvas Y: 819.6721311475412
     Downstream: Junction-1
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Thompson_Creek.basin

     Route: Lag
     Lag: 27.1
     Channel Loss: None
End:

Junction: Junction-1
     Canvas X: 1195.35519125683
     Canvas Y: -437.15846994535514
     Label X: 1.0
     Label Y: 0.0
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:
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Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 59.9 11May2010, 01:13 18.5
Subbasin-15 0.91 121.1 11May2010, 00:31 21.6

Reach-1 0.91 120.9 11May2010, 01:19 21.6
Junction-1 2.01 180.2 11May2010, 01:19 40.1

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 140.3 11May2010, 01:07 37.2
Subbasin-15 0.91 247.9 11May2010, 00:31 39.8

Reach-1 0.91 246.8 11May2010, 01:19 39.8
Junction-1 2.01 381.9 11May2010, 01:19 77.1

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 205.1 11May2010, 01:07 51.8
Subbasin-15 0.91 343 11May2010, 00:31 53.5

Reach-1 0.91 341 11May2010, 01:19 53.5
Junction-1 2.01 536.2 11May2010, 01:19 105.3

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 313.8 11May2010, 01:01 75.9
Subbasin-15 0.91 495.8 11May2010, 00:31 75.6

Reach-1 0.91 492.4 11May2010, 01:19 75.6
Junction-1 2.01 792.8 11May2010, 01:13 151.5

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 392.1 11May2010, 01:01 93.1
Subbasin-15 0.91 602.6 11May2010, 00:31 91.1

Reach-1 0.91 598.1 11May2010, 01:19 91.1
Junction-1 2.01 973.8 11May2010, 01:13 184.2

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek Trib 
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-16 1.1 473.7 11May2010, 01:01 111.1
Subbasin-15 0.91 712.1 11May2010, 00:31 107.2

Reach-1 0.91 706.5 11May2010, 01:19 107.2
Junction-1 2.01 1160.6 11May2010, 01:13 218.2

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North_Prong_Cabin_Creek_Trib.basin
Basin: North Prong Cabin Creek Trib
     Description: Subbasins 15 and 16
     Last Modified Date: 2 March 2015
     Last Modified Time: 18:07:36
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-16
     Canvas X: 539.6174863387978
     Canvas Y: 2568.3060109289618
     Area: 1.1
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 76

     Transform: SCS
     Lag: 63.7
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Subbasin: Subbasin-15
     Canvas X: -4105.191256830602
     Canvas Y: 2691.256830601093
     Label X: 1.0
     Label Y: 0.0
     Area: 0.91
     Downstream: Reach-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 80

     Transform: SCS
     Lag: 34.7
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Reach: Reach-1
     Canvas X: 1168.0327868852455

Page 1

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North_Prong_Cabin_Creek_Trib.basin
     Canvas Y: 956.2841530054648
     From Canvas X: -3189.890710382514
     From Canvas Y: 1051.912568306011
     Label X: -41.0
     Label Y: 17.0
     Downstream: Junction-1

     Route: Lag
     Lag: 47.5
     Channel Loss: None
End:

Junction: Junction-1
     Canvas X: 1168.0327868852455
     Canvas Y: 956.2841530054648
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:

Page 2

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 128.5 11May2010, 01:01 34.2
Reach-1 1.86 128.1 11May2010, 01:49 34.2

Subbasin-18 0.85 53.3 11May2010, 01:07 15.6
Junction-1 2.71 169.6 11May2010, 01:43 49.9

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 291.3 11May2010, 00:55 67.3
Reach-1 1.86 290.7 11May2010, 01:43 67.3

Subbasin-18 0.85 119.8 11May2010, 01:07 30.8
Junction-1 2.71 380.8 11May2010, 01:37 98.1

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 420.1 11May2010, 00:55 92.7
Reach-1 1.86 418.7 11May2010, 01:43 92.7

Subbasin-18 0.85 172.8 11May2010, 01:01 42.4
Junction-1 2.71 547.7 11May2010, 01:37 135.1

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 632.1 11May2010, 00:55 134.6
Reach-1 1.86 631.7 11May2010, 01:37 134.6

Subbasin-18 0.85 261 11May2010, 01:01 61.5
Junction-1 2.71 823.6 11May2010, 01:31 196.1

Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 784.4 11May2010, 00:49 164.4
Reach-1 1.86 784.1 11May2010, 01:37 164.4

Subbasin-18 0.85 323.7 11May2010, 01:01 75.1
Junction-1 2.71 1021.6 11May2010, 01:31 239.5

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: North Prong Cabin Creek
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-17 1.86 942.9 11May2010, 00:49 195.4
Reach-1 1.86 942.1 11May2010, 01:37 195.4

Subbasin-18 0.85 388.8 11May2010, 01:01 89.3
Junction-1 2.71 1226.8 11May2010, 01:31 284.7

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North_Prong_Cabin_Creek.basin
Basin: North Prong Cabin Creek
     Description: Subbasin 17 and 18
     Last Modified Date: 2 March 2015
     Last Modified Time: 18:07:27
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-17
     Canvas X: -4569.672131147541
     Canvas Y: 2363.3879781420765
     Area: 1.86
     Downstream: Reach-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Percent Impervious Area: 0.0
     Curve Number: 77

     Transform: SCS
     Lag: 54.03
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Reach: Reach-1
     Canvas X: 1290.9836065573763
     Canvas Y: 273.2240437158471
     From Canvas X: -4118.8524590163925
     From Canvas Y: 396.1748633879779
     Label X: -52.0
     Label Y: 24.0
     Downstream: Junction-1

     Route: Lag
     Lag: 47
     Channel Loss: None
End:

Subbasin: Subbasin-18
     Canvas X: -20.491803278689076
     Canvas Y: 2377.0491803278687
     Area: 0.85
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
Page 1

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North_Prong_Cabin_Creek.basin
     Percent Impervious Area: 0.0
     Curve Number: 77

     Transform: SCS
     Lag: 62.5
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: 1290.9836065573763
     Canvas Y: 273.2240437158471
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:

Page 2

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 215.5 11May2010, 00:49 51.8
Reach-1 2.58 215.4 11May2010, 01:55 51.8

Subbasin-20 1.54 71.6 11May2010, 01:49 28.4
Junction-1 4.12 286.9 11May2010, 01:55 80.2

Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 472 11May2010, 00:49 99.6
Reach-1 2.58 468.9 11May2010, 01:55 99.6

Subbasin-20 1.54 158.3 11May2010, 01:43 55.7
Junction-1 4.12 625.6 11May2010, 01:49 155.3

Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 670.4 11May2010, 00:49 136
Reach-1 2.58 667.6 11May2010, 01:49 136

Subbasin-20 1.54 227.5 11May2010, 01:43 76.8
Junction-1 4.12 893.6 11May2010, 01:49 212.8

Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 994.7 11May2010, 00:43 195.6
Reach-1 2.58 994.5 11May2010, 01:49 195.6

Subbasin-20 1.54 342.2 11May2010, 01:37 111.4
Junction-1 4.12 1333.1 11May2010, 01:49 307.1

Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 1227 11May2010, 00:43 237.9
Reach-1 2.58 1225.5 11May2010, 01:49 237.9

Subbasin-20 1.54 424.7 11May2010, 01:37 136.1
Junction-1 4.12 1644.1 11May2010, 01:49 374

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: Cabin Creek
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-19 2.58 1467.2 11May2010, 00:43 281.7
Reach-1 2.58 1464.2 11May2010, 01:49 281.7

Subbasin-20 1.54 510.4 11May2010, 01:37 161.8
Junction-1 4.12 1965.8 11May2010, 01:49 443.5

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Cabin_Creek.basin
Basin: Cabin Creek
     Description: Subbasins 19 and 20
     Last Modified Date: 18 September 2014
     Last Modified Time: 17:49:15
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-19
     Canvas X: -3285.5191256830603
     Canvas Y: 2691.256830601093
     Area: 2.58
     Downstream: Reach-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 78

     Transform: SCS
     Lag: 48.8
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Reach: Reach-1
     Canvas X: 2042.3497267759567
     Canvas Y: 1010.9289617486338
     From Canvas X: -2616.1202185792354
     From Canvas Y: 1297.8142076502731
     Label X: -49.0
     Label Y: 15.0
     Downstream: Junction-1

     Route: Lag
     Lag: 64.5
     Channel Loss: None
End:

Subbasin: Subbasin-20
     Canvas X: 676.2295081967213
     Canvas Y: 2622.9508196721313
     Area: 1.54
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 77

Page 1

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Cabin_Creek.basin

     Transform: SCS
     Lag: 96.3
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: 2042.3497267759567
     Canvas Y: 1010.9289617486338
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:

Page 2

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 2yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 26.6 11May2010, 00:25 4.6
Junction-1 0.25 26.6 11May2010, 00:25 4.6

Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 5yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 61.5 11May2010, 00:25 9
Junction-1 0.25 61.5 11May2010, 00:25 9

Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 10yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 88.7 11May2010, 00:25 12.5
Junction-1 0.25 88.7 11May2010, 00:25 12.5

Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 25yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 133.2 11May2010, 00:25 18.1
Junction-1 0.25 133.2 11May2010, 00:25 18.1

Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 50yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 164.6 11May2010, 00:25 22.1
Junction-1 0.25 164.6 11May2010, 00:25 22.1

Project: Strata_Kendrick
Basin Model: Cabin Creek Trib
Meteorologic Model: 100yr 24hr

Hydraulic Drainage Area Peak Discharge Volume
Element (mi2) (cfs) (acre-ft)

Subbasin-21 0.25 197.2 11May2010, 00:25 26.3
Junction-1 0.25 197.2 11May2010, 00:25 26.3

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Time of Peak

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Cabin_Creek_Trib.basin
Basin: Cabin Creek Trib
     Description: Subbasin 21
     Last Modified Date: 17 September 2014
     Last Modified Time: 17:38:48
     Version: 3.5
     Filepath Separator: \
     Unit System: English
     Missing Flow To Zero: No
     Enable Flow Ratio: No
     Allow Blending: No
     Compute Local Flow At Junctions: No

     Enable Sediment Routing: No

     Enable Quality Routing: No
End:

Subbasin: Subbasin-21
     Canvas X: -2506.8306010928964
     Canvas Y: 2390.7103825136614
     Area: 0.25
     Downstream: Junction-1

     Canopy: None

     Surface: None

     LossRate: SCS
     Curve Number: 77

     Transform: SCS
     Lag: 28
     Unitgraph Type: STANDARD

     Baseflow: None
End:

Junction: Junction-1
     Canvas X: -129.7814207650281
     Canvas Y: 464.48087431693966
End:

Basin Schematic Properties:
     Last View N: 5000.0
     Last View S: -5000.0
     Last View W: -5000.0
     Last View E: 5000.0
     Maximum View N: 5000.0
     Maximum View S: -5000.0
     Maximum View W: -5000.0
     Maximum View E: 5000.0
     Extent Method: Elements
     Buffer: 0
     Draw Icons: Yes
     Draw Icon Labels: Yes
     Draw Map Objects: No
     Draw Gridlines: No
     Draw Flow Direction: No
     Fix Element Locations: No
     Fix Hydrologic Order: No
End:

Page 1

Kendrick Expansion Area 
SUA-1601 Amendment Application
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ADDENDUM 3.4-B 
MILLER PEAK FLOW ANALYSIS



Little Missouri River

Area Peak Discharge
(mi2) (cfs)

J10 18.2 119

J10 18.2 303

J10 18.2 490

J10 18.2 804

J10 18.2 1096

J10 18.2 1445

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Equation Junction

Q2 = 29.9(Area0.475)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Good Lad Creek

Area Peak Discharge
(mi2) (cfs)

KJ6 7.1 76

KJ6 7.1 197

KJ6 7.1 322

KJ6 7.1 532

KJ6 7.1 728

KJ6 7.1 963

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Equation Junction

Q2 = 29.9(Area0.475)

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Cabin Creek

Area Peak Discharge
(mi2) (cfs)

KJ13 4.1 59

KJ13 4.1 154

KJ13 4.1 252

KJ13 4.1 418

KJ13 4.1 574

KJ13 4.1 762

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Equation Junction

Q2 = 29.9(Area0.475)

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North Prong Cabin Creek

Area Peak Discharge
(mi2) (cfs)

KJ12 2.7 48

KJ12 2.7 127

KJ12 2.7 209

KJ12 2.7 348

KJ12 2.7 479

KJ12 2.7 636

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Equation Junction

Q2 = 29.9(Area0.475)

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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North Prong Cabin Creek Tributary

Area Peak Discharge
(mi2) (cfs)

KJ11 2.0 42

KJ11 2.0 111

KJ11 2.0 183

KJ11 2.0 306

KJ11 2.0 421

KJ11 2.0 560

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Equation Junction

Q2 = 29.9(Area0.475)

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Thompson Creek

Area Peak Discharge
(mi2) (cfs)

KJ9 1.7 38

KJ9 1.7 102

KJ9 1.7 168

KJ9 1.7 281

KJ9 1.7 388

KJ9 1.7 516

Note: Equations for the estimation of peak flows use Hydrologic Region 2 from Miller, 2003.

Equation Junction

Q2 = 29.9(Area0.475)

Q100 = 415(Area0.430)

Q25 = 225(Area0.439)

Q50 = 311(Area0.434)

Q5 = 80.9(Area0.455)

Q10 = 134(Area0.447)

Kendrick Expansion Area 
SUA-1601 Amendment Application
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ADDENDUM 3.4-C 
FLOOD INUNDATION STUDY
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HEC-HMS Data Summary for 100-Yr Flood Inundation Study

Hydraulic Drainage Area Peak Discharge Lag Time Volume
Element (mi2) (cfs) (min) (acre-ft)

Upper Good Lad Creek 6.1 1930.6 See Note 1 See Note 1 11May2010, 01:37 574.2
Middle Good Lad Creek 6.87 2008.9 See Note 1 See Note 1 11May2010, 02:07 630.3
Lower Good Lad Creek 7.09 2025.3 See Note 1 See Note 1 11May2010, 02:19 649.9
Draw 22 0.29 119.7 24.7 64 11May2010, 00:19 16.8
Draw 23 0.45 318.9 31.2 76 11May2010, 00:25 45.4
Draw 9 0.9 330.9 52 70 11May2010, 00:49 70.3
Deadman Creek 5.7 2669.8 See Note 1 See Note 1 11May2010, 01:25 641.1
Draw 24 0.29 127.6 28.7 77 01Dec2014, 10:23 30.5
Upper Little Missouri River 3.53 1296.9 84 77 11May2010, 01:25 370.8
Lower Little Missouri River 3.53 1296.9 See Note 1 See Note 1 11May2010, 01:25 370.8
Upper Draw 5 0.38 153.8 27.6 75 01Dec2014, 10:22 36.8
Middle Draw 5 0.80 262.0 39.5 75 01Dec2014, 10:36 77.6
Lower Draw 5 2.14 1019.9 52 75 11May2010, 00:49 207.5
Upper Draw 21 0.47 219.6 21.5 75 01Dec2014, 10:15 45.6
Lower Draw 21 0.91 342.0 31.3 75 01Dec2014, 10:26 88.2
Draw 25 0.49 194.4 34.2 77 01Dec2014, 10:29 51.5
Draw 26 0.13 70.7 19.8 77 01Dec2014, 10:13 13.7
Upper Draw 27 0.37 211.3 18.1 77 01Dec2014, 10:12 38.9
Lower Draw 27 1.00 394.1 34.6 77 01Dec2014, 10:30 105
Draw 28 0.27 126.4 25.8 77 01Dec2014, 10:20 28.4
Draw 29 0.25 123.8 23.4 77 01Dec2014, 10:17 26.3
Draw 30 0.24 113.9 20.9 75 01Dec2014, 10:15 23.3
Draw 31 0.13 66.5 18.3 75 01Dec2014, 10:12 12.6
North Draw 0.26 221.7 26.7 78 11May2010, 00:19 28.4
Upper Thompson Creek 0.34 161.9 29.7 79 01Dec2014, 10:24 38.6
Middle Thompson Creek 0.71 550.3 32.9 79 11May2010, 00:25 80.5
Lower Thompson Creek 1.66 1084.8 See Note 1 See Note 1 11May2010, 00:49 184.3
Draw 32 0.23 127.9 22.7 79 01Dec2014, 10:16 26.1
Draw 33 0.12 71.0 20.3 79 01Dec2014, 10:14 13.6
Draw 34 0.17 103.7 19.2 79 01Dec2014, 10:12 19.3
Upper North Prong Cabin Creek Trib. 0.91 712.1 34.7 80 11May2010, 00:31 107.2
Lower North Prong Cabin Creek Trib. 2.01 1160.6 See Note 1 See Note 1 11May2010, 01:13 218.2
Draw 35 0.24 144.9 21.3 80 01Dec2014, 10:15 28.3
Draw 36 0.11 52.3 22.9 76 01Dec2014, 10:17 11.1
Upper North Prong Cabin Creek  1.86 942.9 54.03 77 11May2010, 00:49 195.4
Lower North Prong Cabin Creek  2.71 1226.8 See Note 1 See Note 1 11May2010, 01:31 284.7
Upper Cabin Creek 2.58 1467.2 48.8 78 11May2010, 00:43 281.7
Lower Cabin Creek 4.12 1965.8 See Note 1 See Note 1 11May2010, 01:49 443.5
Note:  1 These data are a part of a HEC-HMS model where the Lag Time is split into different basins.  See basin files in Addendum 3.4-A of this report

Time of PeakCurve Number
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Flow Master Data Summary for 100-Yr Flood Inundation Study

Label
Channel Slope 

(ft/ft)
Discharge 

(cfs)
Water Surface 
Elevation (ft)

Roughness 
Coefficient Elevation Range (ft)

Flow Area 
(ft²)

Wetted 
Perimeter (ft)

Hydraulic 
Radius (ft)

Upper Good Lad Creek 0.0036 1930.6 4140.63 0.03 4,135.32 - 4,150.00 382.7 173.04 2.21
Middle Good Lad Creek 0.0061 2008.9 4122.37 0.03 4,119.12 - 4,140.00 378.47 235.46 1.61
Lower Good Lad Creek 0.0137 2025.3 4101.77 0.03 4,099.53 - 4,110.00 306.83 252.56 1.21
Draw 22 0.011 119.7 4127.68 0.03 4,126.49 - 4,140.00 32.53 54.55 0.6
Draw 23 0.0336 318.9 4185.61 0.03 4,184.88 - 4,222.92 68.51 186.69 0.37
Draw 9 0.0248 330.9 4207.6 0.03 4,205.96 - 4,230.00 48.57 59.5 0.82
Deadman Creek 0.0173 2669.8 4224.68 0.03 4,221.97 - 4,240.00 334.87 247.36 1.35
Draw 24 0.0192 127.6 4254.46 0.03 4,252.97 - 4,270.00 22.74 30.77 0.74
Upper Little Missouri River 0.025 1296.9 4335.94 0.03 4,332.43 - 4,350.00 114.37 65.64 1.74
Lower Little Missouri River 0.0092 1296.9 4217.73 0.03 4,212.49 - 4,230.00 145.32 56.45 2.57
Upper Draw 5 0.0162 153.8 4237.07 0.03 4,236.02 - 4,260.00 37.59 71.92 0.52
Middle Draw 5 0.0098 262 4197.36 0.03 4,195.37 - 4,230.00 53.69 54.08 0.99
Lower Draw 5 0.0173 1019.9 4184.42 0.03 4,182.40 - 4,200.00 146.34 132.27 1.11
Upper Draw 21 0.0278 219.6 4255.45 0.03 4,254.04 - 4,286.88 33.62 47.8 0.7
Lower Draw 21 0.0186 342 4207.09 0.03 4,205.04 - 4,230.00 49.96 48.98 1.02
Draw 25 0.016 194.4 4266.38 0.03 4,264.59 - 4,290.00 33.47 37.49 0.89
Draw 26 0.0369 70.7 4289.83 0.03 4,289.16 - 4,327.00 15.42 46.12 0.33
Upper Draw 27 0.0386 211.3 4380.53 0.03 4,379.66 - 4,420.00 29.51 46.74 0.63
Lower Draw 27 0.0147 394.1 4321.07 0.03 4,319.50 - 4,350.00 62.33 57.7 1.08
Draw 28 0.0164 126.4 4379.84 0.03 4,378.74 - 4,400.00 29.6 53.59 0.55
Draw 29 0.0334 123.8 4338.72 0.03 4,337.00 - 4,360.00 15.29 18.06 0.85
Draw 30 0.0231 113.9 4236.15 0.03 4,234.91 - 4,258.19 20.89 33.85 0.62
Draw 31 0.0797 66.5 4273.9 0.03 4,272.94 - 4,284.80 7.77 16.24 0.48
North Draw 0.0219 221.7 4303.13 0.03 4,301.76 - 4,320.00 38.92 56.79 0.69
Upper Thompson Creek 0.027 161.9 4348.75 0.03 4,347.43 - 4,360.00 26.27 39.87 0.66
Middle Thompson Creek 0.0192 550.3 4303.41 0.03 4,300.67 - 4,330.00 65.31 48.02 1.36
Lower Thompson Creek 0.0071 1084.8 4244.82 0.03 4,242.46 - 4,260.00 232.6 196.9 1.18
Draw 32 0.0316 127.9 4315.26 0.03 4,313.83 - 4,340.00 18.26 25.75 0.71
Draw 33 0.0322 71 4320.27 0.03 4,319.80 - 4,350.00 16.27 47.22 0.34
Draw 34 0.0325 103.7 4345.16 0.03 4,344.00 - 4,370.00 16.73 28.94 0.58
Upper North Prong Cabin Creek Trib. 0.0151 712.1 4382.8 0.03 4,380.00 - 4,400.00 93.73 67.21 1.39
Lower North Prong Cabin Creek Trib. 0.0088 1160.6 4248.78 0.03 4,245.55 - 4,260.00 181.58 112.55 1.61
Draw 35 0.0302 144.9 4414.5 0.03 4,413.00 - 4,450.00 20.53 27.65 0.74
Draw 36 0.0318 52.3 4286.87 0.03 4,286.15 - 4,318.85 11.73 32.69 0.36
Upper North Prong Cabin Creek  0.0267 942.9 4321.57 0.03 4,319.25 - 4,330.00 88.24 58.16 1.52
Lower North Prong Cabin Creek  0.0067 1226.8 4249.47 0.03 4,246.47 - 4,260.00 231.13 154.31 1.5
Upper Cabin Creek 0.0136 1467.2 4325.08 0.03 4,323.41 - 4,340.00 286.09 341.95 0.84
Lower Cabin Creek 0.0043 1965.8 4232.69 0.03 4,229.62 - 4,240.00 394.4 207.46 1.9
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Flow Master Data Summary for 100-Yr Flood Inundation Study

Label
Upper Good Lad Creek
Middle Good Lad Creek
Lower Good Lad Creek
Draw 22
Draw 23
Draw 9
Deadman Creek
Draw 24
Upper Little Missouri River
Lower Little Missouri River
Upper Draw 5
Middle Draw 5
Lower Draw 5
Upper Draw 21
Lower Draw 21
Draw 25
Draw 26
Upper Draw 27
Lower Draw 27
Draw 28
Draw 29
Draw 30
Draw 31
North Draw
Upper Thompson Creek
Middle Thompson Creek
Lower Thompson Creek
Draw 32
Draw 33
Draw 34
Upper North Prong Cabin Creek Trib.
Lower North Prong Cabin Creek Trib.
Draw 35
Draw 36
Upper North Prong Cabin Creek  
Lower North Prong Cabin Creek  
Upper Cabin Creek
Lower Cabin Creek

Top Width 
(ft)

Normal 
Depth (ft)

Critical 
Depth (ft)

Critical Slope 
(ft/ft)

Velocity 
(ft/s)

Velocity 
Head (ft)

Specific 
Energy (ft)

Froude 
Number Flow Type

172.63 5.31 4.22 0.01027 5.04 0.4 5.71 0.6 Subcritical
235.36 3.25 2.88 0.01166 5.31 0.44 3.69 0.74 Subcritical
252.51 2.24 2.29 0.0122 6.6 0.68 2.92 1.06 Supercritical

54.5 1.19 1.11 0.01596 3.68 0.21 1.4 0.84 Subcritical
186.66 0.73 0.83 0.01759 4.66 0.34 1.07 1.35 Supercritical
59.41 1.64 1.83 0.01353 6.81 0.72 2.36 1.33 Supercritical
247.3 2.71 2.92 0.01156 7.97 0.99 3.7 1.21 Supercritical
30.62 1.49 1.57 0.01431 5.61 0.49 1.97 1.15 Supercritical
65.22 3.51 4.14 0.01038 11.34 2 5.51 1.51 Supercritical
55.45 5.24 5.18 0.00978 8.92 1.24 6.48 0.97 Subcritical
71.89 1.05 1.04 0.01629 4.09 0.26 1.31 1 Subcritical
53.93 1.99 1.88 0.01345 4.88 0.37 2.36 0.86 Subcritical

132.16 2.02 2.16 0.01243 6.97 0.75 2.78 1.17 Supercritical
47.71 1.41 1.6 0.01416 6.53 0.66 2.07 1.37 Supercritical
48.8 2.05 2.2 0.01277 6.85 0.73 2.78 1.19 Supercritical

37.31 1.79 1.85 0.01354 5.81 0.52 2.32 1.08 Supercritical
46.1 0.67 0.76 0.01808 4.58 0.33 1 1.4 Supercritical

46.65 0.87 1.11 0.01404 7.16 0.8 1.67 1.59 Supercritical
57.54 1.57 1.62 0.01267 6.32 0.62 2.19 1.07 Supercritical
53.53 1.11 1.11 0.01597 4.27 0.28 1.39 1.01 Supercritical
17.73 1.72 2.05 0.01334 8.1 1.02 2.74 1.54 Supercritical
33.75 1.24 1.34 0.01504 5.45 0.46 1.7 1.22 Supercritical
16.12 0.96 1.32 0.01522 8.56 1.14 2.1 2.17 Supercritical
56.7 1.37 1.48 0.01452 5.7 0.5 1.88 1.21 Supercritical

39.78 1.32 1.48 0.01453 6.16 0.59 1.91 1.34 Supercritical
47.7 2.74 3.01 0.01154 8.43 1.1 3.84 1.27 Supercritical

196.84 2.36 2.11 0.01288 4.66 0.34 2.7 0.76 Subcritical
25.58 1.43 1.66 0.01407 7 0.76 2.19 1.46 Supercritical
47.18 0.47 0.54 0.01773 4.36 0.3 0.76 1.31 Supercritical
28.84 1.16 1.34 0.01505 6.2 0.6 1.76 1.44 Supercritical
66.94 2.8 2.94 0.01159 7.6 0.9 3.7 1.13 Supercritical

112.36 3.23 3.08 0.01138 6.39 0.63 3.87 0.89 Subcritical
27.47 1.5 1.73 0.01389 7.06 0.77 2.27 1.44 Supercritical
32.66 0.72 0.8 0.01782 4.46 0.31 1.03 1.31 Supercritical
57.87 2.32 2.86 0.01073 10.69 1.77 4.09 1.53 Supercritical

154.18 3 2.69 0.01189 5.31 0.44 3.44 0.76 Subcritical
341.93 1.67 1.67 0.01394 5.13 0.41 2.08 0.99 Subcritical
207.35 3.07 2.46 0.01131 4.98 0.39 3.46 0.64 Subcritical
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00360 ft/ft

Normal Depth 5.31 ft

Discharge 1930.60 ft³/s

Cross Section Image

Upper Good Lad Creek Cross Section

2/26/2015 2:13:27 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00610 ft/ft

Normal Depth 3.25 ft

Discharge 2008.90 ft³/s

Cross Section Image

Middle Good Lad Creek Cross Section

2/26/2015 2:10:19 PM
Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01370 ft/ft

Normal Depth 2.24 ft

Discharge 2025.30 ft³/s

Cross Section Image

Lower Good Lad Creek Cross Section

2/26/2015 2:15:29 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01100 ft/ft

Normal Depth 1.19 ft

Discharge 119.70 ft³/s

Cross Section Image

Draw 22 Cross Section

2/26/2015 2:17:07 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03360 ft/ft

Normal Depth 0.73 ft

Discharge 318.90 ft³/s

Cross Section Image

Draw 23 Cross Section

2/26/2015 2:18:16 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02480 ft/ft

Normal Depth 1.64 ft

Discharge 330.90 ft³/s

Cross Section Image

Draw 9 Cross Section

2/26/2015 2:19:28 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01730 ft/ft

Normal Depth 2.71 ft

Discharge 2669.80 ft³/s

Cross Section Image

Deadman Creek Cross Section

2/26/2015 2:26:34 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01920 ft/ft

Normal Depth 1.49 ft

Discharge 127.60 ft³/s

Cross Section Image

Draw 24 Cross Section

2/26/2015 2:28:18 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02500 ft/ft

Normal Depth 3.51 ft

Discharge 1296.90 ft³/s

Cross Section Image

Upper Little Missouri River Cross Section

2/26/2015 2:29:38 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00920 ft/ft

Normal Depth 5.24 ft

Discharge 1296.90 ft³/s

Cross Section Image

Lower Little Missouri River Cross Section

2/26/2015 2:30:55 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01620 ft/ft

Normal Depth 1.05 ft

Discharge 153.80 ft³/s

Cross Section Image

Upper Draw 5 Cross Section

2/26/2015 2:32:33 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00980 ft/ft

Normal Depth 1.99 ft

Discharge 262.00 ft³/s

Cross Section Image

Middle Draw 5 Cross Section

2/26/2015 2:33:40 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01730 ft/ft

Normal Depth 2.02 ft

Discharge 1019.90 ft³/s

Cross Section Image

Lower Draw 5 Cross Section

2/26/2015 2:34:37 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02780 ft/ft

Normal Depth 1.41 ft

Discharge 219.60 ft³/s

Cross Section Image

Upper Draw 21 Cross Section

2/26/2015 2:35:52 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01860 ft/ft

Normal Depth 2.05 ft

Discharge 342.00 ft³/s

Cross Section Image

Lower Draw 21 Cross Section

2/26/2015 2:37:01 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01600 ft/ft

Normal Depth 1.79 ft

Discharge 194.40 ft³/s

Cross Section Image

Draw 25 Cross Section

2/26/2015 2:38:44 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03690 ft/ft

Normal Depth 0.67 ft

Discharge 70.70 ft³/s

Cross Section Image

Draw 26 Cross Section

2/26/2015 2:39:52 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03860 ft/ft

Normal Depth 0.87 ft

Discharge 211.30 ft³/s

Cross Section Image

Upper Draw 27 Cross Section

2/26/2015 2:41:10 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01470 ft/ft

Normal Depth 1.57 ft

Discharge 394.10 ft³/s

Cross Section Image

Lower Draw 27 Cross Section

2/26/2015 2:42:05 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01640 ft/ft

Normal Depth 1.11 ft

Discharge 126.40 ft³/s

Cross Section Image

Draw 28 Cross Section

2/26/2015 2:43:10 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03340 ft/ft

Normal Depth 1.72 ft

Discharge 123.80 ft³/s

Cross Section Image

Draw 29 Cross Section

2/26/2015 2:44:23 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02310 ft/ft

Normal Depth 1.24 ft

Discharge 113.90 ft³/s

Cross Section Image

Draw 30 Cross Section

2/26/2015 2:45:47 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.07970 ft/ft

Normal Depth 0.96 ft

Discharge 66.50 ft³/s

Cross Section Image

Draw 31 Cross Section

2/26/2015 2:46:48 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02190 ft/ft

Normal Depth 1.37 ft

Discharge 221.70 ft³/s

Cross Section Image

North Draw Cross Section

2/26/2015 2:53:09 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02700 ft/ft

Normal Depth 1.32 ft

Discharge 161.90 ft³/s

Cross Section Image

Upper Thompson Creek Cross Section

2/26/2015 2:54:20 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01920 ft/ft

Normal Depth 2.74 ft

Discharge 550.30 ft³/s

Cross Section Image

Middle Thompson Creek Cross Section

2/26/2015 2:55:34 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00710 ft/ft

Normal Depth 2.36 ft

Discharge 1084.80 ft³/s

Cross Section Image

Lower Thompson Creek Cross Section

2/26/2015 2:56:34 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03160 ft/ft

Normal Depth 1.43 ft

Discharge 127.90 ft³/s

Cross Section Image

Draw 32 Cross Section

2/26/2015 2:47:44 PM
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27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03220 ft/ft

Normal Depth 0.47 ft

Discharge 71.00 ft³/s

Cross Section Image

Draw 33 Cross Section

2/26/2015 2:48:35 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03250 ft/ft

Normal Depth 1.16 ft

Discharge 103.70 ft³/s

Cross Section Image

Draw 34 Cross Section

2/26/2015 2:49:35 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01510 ft/ft

Normal Depth 2.80 ft

Discharge 712.10 ft³/s

Cross Section Image

Upper North Prong Cabin Creek Tributary Cross Section

2/26/2015 2:58:38 PM
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00880 ft/ft

Normal Depth 3.23 ft

Discharge 1160.60 ft³/s

Cross Section Image

Lower North Prong Cabin Creek Tributary Cross Section

2/26/2015 3:00:04 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03020 ft/ft

Normal Depth 1.50 ft

Discharge 144.90 ft³/s

Cross Section Image

Draw 35 Cross Section

2/26/2015 2:51:04 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03180 ft/ft

Normal Depth 0.72 ft

Discharge 52.30 ft³/s

Cross Section Image

Draw 36 Cross Section

2/26/2015 2:51:58 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02670 ft/ft

Normal Depth 2.32 ft

Discharge 942.90 ft³/s

Cross Section Image

Upper North Prong Cabin Creek Cross Section

2/26/2015 3:01:13 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00670 ft/ft

Normal Depth 3.00 ft

Discharge 1226.80 ft³/s

Cross Section Image

Lower North Prong Cabin Creek Cross Section

2/26/2015 3:02:23 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01360 ft/ft

Normal Depth 1.67 ft

Discharge 1467.20 ft³/s

Cross Section Image

Upper Cabin Creek Cross Section

2/26/2015 3:03:30 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00430 ft/ft

Normal Depth 3.07 ft

Discharge 1965.80 ft³/s

Cross Section Image

Lower Cabin Creek Cross Section

2/26/2015 3:04:33 PM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page

Kendrick Expansion Area 
SUA-1601 Amendment Application
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ADDENDUM 3.4-D 
SURFACE WATER QUALITY DATA SUMMARY



Kendrick Expansion Area Baseline Water Quality
Surface Water Monitoring Stations

Mar-10 Apr-10 Mar-11 Apr-11 May-11 May-11 Jun-11 Aug-11 Mar-12 Jun-13 Aug-13 Mar-10 Apr-10 Mar-11 Apr-11 May-11 May-11 Jun-11 Aug-11 Mar-12
Field
Field Conductivity µmhos/cm 933 1200 1410 976 1075 814 1037 1173 341 1219 662 422 1348 369 812 1189 753 1293 1705 801
Field pH s.u. 8.06 8.39 8.38 8.72 8.63 8.83 8.36 7.63 8.04 9.03 8.6 7.62 8.35 8.08 8.59 8.75 8.47 8.54 8.1 8.21
Field turbidity NTUs 14.14 9.1 12.91 6.05 7.39 14.64 7.8 9.58 9.09 182 641 11.68 3.86 18.9 1.42 1.3 6.62 4.21 4.89 2.82
Temperature Deg C 1.8 9.8 3.1 6.5 11.5 13.5 13.1 22.2 6.9 25.6 22 3.2 7.8 3 12.4 15.1 18.8 17.1 21 10.4
ORP millivolts   143 126 164 111 87 134 141 155 153   188 122 170 124 195 165 167
Dissolved oxygen mg/L 6.92 7.28 3.53 7.66 4.76 5.48 2.84 2.95 5.63 7 4.13 10.46 7.59 6.74 6.4 5.18 3.88 4.43 4.63 4.01
General                      
Alkalinity, total (as CaCO3) mg/L 331 497 591 421 471 319 462 559 116 504 282 118 600 133 332 558 235 659 801 296
Ammonia (as N) mg/L <0.1 <0.1 0.2 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1
Fluoride mg/L 0.2 0.2 0.3 0.1 0.2 0.2 0.2 0.3 <0.1 0.2  <0.1 0.3 <0.1 0.1 0.2 0.1 0.3 0.4 0.2
Laboratory conductivity µmhos/cm 795 1110 1360 876 963 688 920 1300 335 1200 666 283 1250 317 734 1060 654 1130 1930 825
Laboratory pH s.u. 8.2 8.7 8.3 8.5 8.5 8.5 8.3 8.3 7.8 8.8  8.1 8.6 8.1 8.4 8.5 8.3 8.5 8.5 8.1
Laboratory turbidity NTUs 12.7 7.7 12.1 5.1 5.6 13.4 6.9 8.8 8 139  8.9 2.3 16.7 1.3 1.1 5.5 3.6 6.5 2.4
Nitrate/Nitrite  (as N) mg/L <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.8 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Dissolved Solids mg/L 580 790 980 640 760 520 740 810 210 930  220 940 210 550 860 510 970 1210 500
Total Suspended Solids mg/L <5 7 8 <5 <5 8 16 14 7 140 497 7 6 8 <5 <5 <5 6 22 <5
Sodium Adsorption Ratio (SAR) unitless 7.0 6.4 10.6 6.8 7.4 4.8 6.3 7.8 1.8 9.2  2.1 5.8 2.1 3.8 6.1 2.0 6.8 13.5 4.3
Major Ions                      
Calcium mg/L 17 37 26 24 28 25 30 32 17 22  14 58 19 44 57 61 62 30 36
Magnesium mg/L 12 24 22 22 24 19 24 28 7 21  6 29 7 19 28 23 32 18 15
Potassium mg/L 11 11 13 12 11 9 9 12 9 14  6 7 9 10 8 11 8 9 10
Sodium mg/L 154 204 306 192 222 132 192 250 36 253  37 216 42 120 225 72 264 380 122
Bicarbonate mg/L 404 542 721 490 550 371 553 674 142 555 336 144 655 162 393 633 287 754 929 362
Carbonate mg/L <5 32 <5 12 12 9 5 <5 <5 29  <5 38 <5 6 24 <5 25 24 <5
Chloride mg/L 7 8 10 7 8 5 7 10 5 6 5 3 10 2 5 9 29 8 8 11
Sulfate mg/L 98 147 178 102 134 96 119 105 36 153  26 168 33 101 148 122 118 206 98
Metals                      
Aluminum, dissolved mg/L 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.011 <0.005 0.007  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L <0.1 0.1 0.1 <0.1 0.1 <0.1 0.1 0.1 <0.1 0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.2 <0.1
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L 0.33 0.08 0.32 <0.05 0.1 0.08 0.19 0.2 0.23 0.11  0.26 0.14 0.12 0.12 0.09 0.08 0.11 0.07 0.37
Iron, total mg/L 0.95 0.37 0.88 0.24 0.32 0.4 0.54 0.75 0.54 3.55  0.64 0.32 0.56 0.2 0.14 0.29 0.18 0.34 0.59
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, total mg/L 0.17 0.05 0.27 0.04 0.12 0.05 0.42 0.64 0.15 0.25  0.11 0.05 0.08 0.03 <0.02 0.04 0.03 0.05 0.26
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L   <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.008 0.011 0.014 0.0093 0.0102 0.0093 0.008 0.0044 0.0024 0.0091 0.0043 0.003 0.02 0.0029 0.0131 0.013 0.0121 0.0036 0.0036 0.0098
Uranium, suspended mg/L    0.0017 <0.001 <0.0003 <0.0003 <0.0003  <0.0003 <0.0003    <0.0003 <0.001 <0.0003 <0.0003 <0.0003  
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological                      
Pb-210, dissolved pCi/L    <1 1.3 1.2 <1 1.9  1 <1    1.4 1.1 <1 <1 2  
Pb-210, suspended pCi/L    <1 1.2 <1 1 <1  <1 1.9    <1 <1 <1 <1 <1  
Po-210, dissolved pCi/L    <1 <1 <1 <1 <1  <1 <1    <1 <1 <1 <1 <1  
Po-210, suspended pCi/L    <1 <1 <1 <1 <1  <1 <1    <1 <1 <1 <1 <1  
Ra-226, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-226, suspended pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2  <0.2 0.3    <0.2 <0.2 <0.2 <0.2 <0.2  
Ra-228, dissolved pCi/L <1 <1 <1 <1 <1 <1 <1 <1 1.2 <1  <1 1.3 <1 <1 <1 <1 1.7 <1 <1
Th-230, dissolved pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2  <0.2 <0.2    <0.2 <0.2 <0.2 <0.2 <0.2  
Th-230, suspended pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2  <0.2 <0.2    <0.2 <0.2 <0.2 <0.2 <0.2  
Gross Alpha pCi/L 8.8 7.3 7 8.5 10.5 5.9 5.1 3.3 3.3 11.5  4 7.9 2.5 8.6 5.7 6.5 2.4 4.5 7.2
Gross Beta pCi/L 8.6 9.7 8.1 12 11.4 9.3 8.7 8.7 8.3 8.6  6 7.4 4.6 6.4 8.2 8.6 4.7 9.4 10.9
QA/QC                      
Anion Sum meq/L 8.85 13.21 15.82 10.74 12.43 8.53 11.92 13.66 3.34 13.43  2.97 15.78 3.4 8.9 14.5 8.05 15.87 20.57 8.28
Cation Sum meq/L 8.76 13 16.7 11.67 13.31 8.83 12.01 15.05 3.22 14.22  2.97 14.86 3.52 9.24 15.09 8.31 17.4 19.7 8.62
Total Anion/Cation Balance % 0.48 0.8 2.72 4.13 3.42 1.69 0.36 4.82 1.89 2.84  0 2.98 1.78 1.87 1.99 1.59 4.6 2.15 2.03
Total Dissolved Solids (calc) mg/L 500 730 910 610 710 480 660 770 190 770  160 850 190 500 810 460 890 1130 470

Parameter Units SW-1 SW-2
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Kendrick Expansion Area Baseline Water Quality
Surface Water Monitoring Stations

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
General  
Alkalinity, total (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Laboratory turbidity NTUs
Nitrate/Nitrite  (as N) mg/L
Total Dissolved Solids mg/L
Total Suspended Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Pb-210, dissolved pCi/L
Pb-210, suspended pCi/L
Po-210, dissolved pCi/L
Po-210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units SW-4
Mar-10 Apr-10 Mar-11 Apr-11 May-11 May-11 Jun-11 Mar-12 Jun-13 May-13

909 1209 682 1040 1306 1151 1127 599 533 113.1
8.5 8.86 8.47 9.03 8.54 9.08 8.42 8.3 8.85 7.47
14.9 16.29 7.56 4.4 17.24 9.59 4.2 9.8 72.9 84.5
2.4 10 3.6 14.4 13.8 13.4 19.4 8.6 22.6 23
  151 149 197 114 239 132 186 124

7.89 8.77 6.07 5.83 3.53 5.04 4.03 4.43 4.08 3.83
          

357 586 250 442 648 522 599 255 240 38
<0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1  <0.1
0.1 0.3 0.1 0.2 0.2 0.2 0.3 0.1  <0.1
794 1120 611 971 1140 993 1010 616 521 108
8.3 8.8 8.4 8.7 8.4 8.7 8.4 8.2  7.8
12.8 14.4 6.1 4.1 9.3 6.9 3.1 8.4  65.4
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1
580 800 420 740 950 790 820 370  90
14 14 6 <5 8 12 <5 12 76 46
4.4 5.7 3.5 5.2 6.3 5.8 5.4 3.2  0.5
          

24 32 20 35 46 32 45 23  7
25 35 18 35 44 41 42 15  3
10 11 7 13 9 10 9 8  11
129 196 89 181 250 210 212 80  6
435 619 299 488 755 575 699 311 279 47
<5 47 <5 25 17 30 15 <5  <5
4 7 3 5 6 6 3 3 3 1
92 102 82 149 149 192 89 58  4
          

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  0.3
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  <0.5
<0.1 0.1 <0.1 0.1 0.2 0.1 0.1 <0.1  <0.1

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002  <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01
0.34 0.07 0.18 0.11 0.26 0.1 0.48 0.43  0.18
0.87 0.58 0.4 0.31 0.93 0.6 0.91 0.9  1.99

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02
0.17 0.21 0.1 0.06 0.65 0.12 0.71 0.15  0.02

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  <0.005

  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003  <0.003
0.009 0.014 0.01 0.0239 0.0176 0.0152 0.0098 0.0076 0.0027 <0.0003

   <0.0003 <0.001 <0.0003 <0.0003  <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01

          
   3.3 1.7 <1 <1  1.3  
   <1 1.5 1.2 <1  1.2  
   <1 <1 <1 <1  <1  
   <1 <1 <1 <1  <1  

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 0.3 <0.2
   <0.2 <0.2 <0.2 <0.2  <0.2 <0.2

<1 <1 <1 <1 <1 <1 <1 1.3  <1
   <0.2 <0.2 <0.2 <0.2  <0.2 <0.2
   <0.2 <0.2 <0.2 <0.2  <0.2 <0.2

7.3 6 4.6 14.9 10.3 12.7 15 4.5  <2
11.2 9.8 5.2 9.9 10.3 9.5 12.4 8  9.8

          
9.18 14.03 6.79 12.08 16.22 14.62 13.9 6.38  0.87
9.16 13.3 6.57 12.78 16.97 14.32 15.14 6.08  1.11
0.11 2.66 1.67 2.81 2.25 1.03 4.27 2.39  0.23
500 730 370 680 890 800 760 340  60
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Kendrick Expansion Area Baseline Water Quality
Grab Sample Sites and Reservoirs

GS-3 GS-4 TSRES01 TSRES05 CSRES06 P4483S P9184R P9183R
2Q13 3Q14 3Q14 3Q14 4Q12 4Q12 2Q13 3Q14 4Q12 2Q13 3Q14 4Q12 2Q13 3Q14 4Q12 4Q12 4Q12 4Q12 4Q12

Field
Field Conductivity µmhos/cm 1381 657 287 186 1943 4060 2350 3290 408 216 255 710 546 510 1740 305 1045 855 928
Field pH s.u. 9.03 8.64 7.76 7.8 8.87 8.62 8.95 9.61 9.55 10.03 10.7 11.22 8.95 9.05 10.14 10.19 8.89 9.1 9.14
Field turbidity NTUs 7.32 6.3 25 3.48 23.5 2.62 4.54 18.32 78.2 16.73 65.7 16.42 3.47 10.97 47.8 8.4 20.2 22.4 12.86
Temperature Deg C 25.2 17.2 12 15.5 11.4 9.5 25 17.9 10.3 24.1 20.3 8.7 24.9 21.5 6.9 5.6 11.4 9.8 8.4
ORP millivolts 178 62 99 190 244 234 226 73 175 175 45 134 202 -6 182 179 186 181 183
Dissolved oxygen mg/L 6.46 8.06 3.4 5.77 6.84 8.82 5.54 9.31 8.57 5.56 12.51 10.51 4.45 9.04 8.11 8.67 6.55 8.36 7.18
General                     
Alkalinity, total (as CaCO3) mg/L 156 156 133 86 767 127 61 39 162 67 96 234 160 169 809 133 322 328 358
Ammonia (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.3 <0.1
Fluoride mg/L 0.2 0.1 <0.1 <0.1 0.2 0.2 0.1 0.5 0.1 <0.1 <0.1 0.2 0.1 0.1 0.4 0.1 0.2 0.3 0.3
Laboratory conductivity µmhos/cm 1570 705 286 186 2000 3160 2230 3320 393 188 230 675 508 544 1790 282 1030 837 897
Laboratory pH s.u. 8.5 8.5 8.4 8.3 8.7 8.4 8 8.6 9 9.2 9.8 10.1 8.7 8.7 9.4 9.1 8.7 8.7 8.8
Laboratory turbidity NTUs 5.4    19.2 2.3 3.2  59 14.5  15.7 2  42.5 7.2 19.2 23.2 10.6
Nitrate/Nitrite (as N) mg/L <0.1 <0.05 <0.05 <0.05 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.05 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1
Total Dissolved Solids mg/L 1060 480 190 140 1490 2630 1800 2950 420 140 170 530 390 350 1230 250 760 580 610
Total Suspended Solids mg/L 6    32 8 6  106 18  9 <5  20 13 20 18 11
Sodium Adsorption Ratio (SAR) unitless 5.3 1.2 0.1 <0.1 22.0 2.9 1.9 2 7.6 4.7 1 5.8 8.9 2.1 35.8 7.4 13.4 15.4 14.6
Major Ions                     
Calcium mg/L 88 55 29 19 56 197 187 366 33 21 14 14 43 27 7 24 39 28 33
Magnesium mg/L 62 25 10 6 66 155 84 144 15 6 7 15 18 17 5 7 34 26 38
Potassium mg/L 14 14 22 15 24 29 21 32 15 8 9 12 7 12 15 12 12 10 10
Sodium mg/L 124 45 3 1 404 368 179 179 25 5 18 112 39 57 456 25 170 134 137
Bicarbonate mg/L 179 189 162 105 823 148 75 42 175 75 66 125 177 186 714 140 359 365 392
Carbonate mg/L 5 <5 <5 <5 55 <5 <5 <5 11 <5 25 79 9 10 134 11 17 17 22
Chloride mg/L 13 7 3 2 10 469 205 234 5 <1 3 12 3 6 5 7 10 8 8
Sulfate mg/L 585 193 5 2 414 1050 818 1620 41 26 14 77 117 99 180 8 245 131 145
Metals                     
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 0.015 <0.005 0.008 0.029 <0.005 <0.005 0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L <0.1 <0.1 <0.1 <0.1 0.2 0.4 0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L <0.05 <0.05 0.06 0.17 0.11 <0.05 <0.05 <0.05 <0.05 0.06 <0.05 0.09 <0.05 0.11 0.42 0.07 <0.05 <0.05 <0.05
Iron, total mg/L 0.38 0.26 0.46 0.4 0.98 0.18 0.11 0.73 1.18 0.22 0.27 0.65 0.09 0.38 1.55 0.46 0.35 0.52 0.19
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, total mg/L 0.1 0.06 0.05 0.04 0.25 0.15 0.17 0.05 0.16 0.04 0.02 0.04 <0.02 <0.02 0.04 0.04 0.08 0.22 0.09
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.0076 0.0016 0.0006 <0.0003 0.0257 0.0201 0.0592 0.0228 0.0128 0.0036 0.0025 0.021 0.0137 0.0061 0.0021 0.0015 0.0335 0.0114 0.0101
Uranium, suspended mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0008 <0.0003 0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological                     
Pb-210, dissolved pCi/L  <1 <1 <1 1.6 1.3  1.6 4.8  <1 1.3  1 9 <1 2.2 1.9 1.4
Pb-210, suspended pCi/L  <1 <1 <1 1.3 1.7  <1 <1  <1 <1  <1 <1 <1 <1 <1 1.2
Po-210, dissolved pCi/L  <1 <1 <1 <1 <1  <1 1.8  <1 <1  <1 3.8 <1 <1 1.3 <1
Po-210, suspended pCi/L  <1 <1 <1 <1 <1  <1 <1  <1 <1  <1 <1 <1 <1 <1 <1
Ra-226, dissolved pCi/L 0.3 <0.2 <0.2 <0.2 0.4 <0.2 0.3 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-226, suspended pCi/L <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-228, dissolved pCi/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Th-230, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 0.8 1.1 <0.2 <0.2
Th-230, suspended pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.7 <0.2 <0.2 <0.2
Gross Alpha pCi/L 6.9 <2 <2 2 23.8 14.5 42.2 13.3 10.3 3.9 2.1 17 8.6 4 3.9 <2 26.7 8.9 9.1
Gross Beta pCi/L 10.1 14.6 15.7 45.4 24 27.8 27.4 28.4 14.8 10.4 7.4 15.3 10.5 12.4 6.8 10.7 16.7 8.9 9.3
QA/QC                     
Anion Sum meq/L 15.67 7.32 2.86 1.8 24.24 37.63 24.05 41.22 4.23 1.87 2.28 6.64 5.71 5.62 20.09 3.02 11.82 9.53 10.42
Cation Sum meq/L 15.2 7.07 2.89 1.85 26.38 39.32 24.58 38.72 4.29 1.91 2.27 7.08 5.48 5.52 20.98 3.14 12.4 9.64 10.91
Total Anion/Cation Balance % 1.52 1.76 0.53 1.31 4.23 2.19 1.08 3.12 0.71 1.12 0.17 3.15 2 0.87 2.16 1.84 2.38 0.54 2.31
Total Dissolved Solids (calc) mg/L 980 430 150 110 1430 2340 1530 2610 230 110 130 380 320 320 1150 160 700 530 590

Parameter Units GS-1 TSRES03 P4869S P514S
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Kendrick Expansion Area Baseline Water Quality
Grab Sample Sites and Reservoirs

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
General  
Alkalinity, total (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Laboratory turbidity NTUs
Nitrate/Nitrite (as N) mg/L
Total Dissolved Solids mg/L
Total Suspended Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Pb-210, dissolved pCi/L
Pb-210, suspended pCi/L
Po-210, dissolved pCi/L
Po-210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units TSRES08
4Q12 4Q12 2Q13 3Q14 2Q13 3Q14 2Q13 3Q14

3200 1670 1434 1119 509 505 1134 735
9.33 9.33 8.92 9.27 9.9 8.73 9.62 9.27
25.2 35.7 29.6 17.53 14.68 40.1 3.4 14.17
11.8 9.2 19.3 19.9 22.7 18.7 22.6 18.8
217 199 177 63 159 179 153 151
6.62 7.05 3.19 10.49 6.4 6.02 7.03 9.61

        
844 443 304 321 218 264 144 210
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.6 0.5 0.3 0.4 0.2 0.2 0.1 0.1

2550 1710 1430 1230 460 490 1100 719
8.9 8.9 8.5 9 9.4 8.7 9 8.9

19.1 28.6 22.2  10.3  2.5  
<0.1 <0.1 <0.1 <0.05 <0.1 <0.05 <0.1 <0.05
1980 1260 1150 840 330 310 780 500
26 20 25  13  <5  

26.8 13.9 12.3 6.9 8.5 1.9 5.3 2.1
        

33 27 39 25 14 23 40 45
49 44 33 27 22 22 42 27
17 25 16 16 9 13 10 13
600 358 256 210 58 53 142 72
857 468 345 322 188 292 148 222
85 35 13 34 38 15 14 17
26 14 8 9 4 6 73 45
640 504 423 271 37 10 293 122

        
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.006 0.014 0.005 0.012 <0.005 0.009 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.61 0.48 0.45 0.26 0.16 0.77 0.08 0.17

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.06 0.17 0.12 0.1 0.05 0.18 <0.02 0.19

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.123 0.0662 0.0519 0.0438 0.0081 0.0038 0.0171 0.0055

0.0013 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

        
3.7 4.3  2.5  <1  2.1
1.2 1.3  1.8  <1  <1
<1 <1  <1  <1  <1
<1 <1  <1  <1  <1
0.9 0.6 0.4 <0.2 <0.2 <0.2 <0.2 <0.2
0.3 0.3 <0.2 0.2 <0.2 0.3 <0.2 <0.2
<1 <1 <1 <1 <1 <1 <1 <1
2.7 0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.2 <0.2 <0.2 1 <0.2 0.2 <0.2 <0.2
100 56.2 37.4 24.7 5.9 3.6 11 2.3
31.3 33.1 21.6 27.2 9 11.8 10.1 13.6

        
30.96 19.76 15.11 12.32 5.24 5.68 11.03 8.01
32.2 21.17 16.22 13.05 5.26 5.55 11.86 7.87
1.96 3.44 3.53 2.87 0.19 1.13 3.62 0.92
1870 1240 960 760 280 290 690 450

SCHRES01 P4010SP8531R
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ADDENDUM 3.4-E 
SURFACE WATER QUALITY FIELD SHEETS 

AND LABORATORY REPORTS



~/'-/'
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---~-o~_~_:::::..:..__:s....:..R_--=...,../-----'~=..:.....~--------z 
Site Name. :J W - / 

---~~-~------

Date __ ____,.6~-l!...lotRit::.......--_,_t..t....l _____ _ 

Technician/Engineer ___ ....~..6----=:Jtti:..Oibk:::::::!*:=..G.-./(___=--=-----------

Devices 

Flow/Automatic sampler Device _:.....JM~o:.....:-l-:..__;h=:....:...:~===--:....:.~_e=-=~=-,+t..:::!l.,d-<=::....!:.... ____ _ 
p 

Device Flow or Stage Reading _____ CFS/FT 

Device Battery Charge Volts 

Device Data Download Yes or @9) 
Sample Collected by Device Yes or@ 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

jnstantaneous Flow 

Measured Flow ~or No 

Measurement Device C..Ou.La. ~ ~<6;M~/!o /A<~ ~//C.~ 
Flow Rate ""- o · ~o CFS ~k!M.t£~ ~ - E~~-Ctt£J 

Include Stream Gaging Data 

Grab Sample Collected (i;J or No 

Field Parameters for Storm or Instantaneous Sam 

Time 

l_!lf>_!? __ 

Temperature 
Corrected 

PH Conductance 

Lab Information 

LabCOC# 1?27 I 00 

'1ate Samples to Lab .3 - I 7 - I I 

~.I 

DO% ORP 

12,C?/ 3.53 .zs.'f !'13 
-------- - --- --------·-- ------ -------

*c~~.&-~ 
-1-vok:.-F~ ~ ~ 
tv'~ t-.Vt/fR... c.~ ~ 
tl~ ~- @ ~ (7w-t) 

~~AJ~/~~-
j?lvo~ :#=r:.:....__...,!_l ___ P: s~ ~'ir/~NZD-. 3 -ltrlt/6w-/_ '3-1~-11 . ...1PCo 
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/"'/'/' 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ ....LK~o...:!:s:......=:;;:::............:n=-=-:tJ...~..-R.lo...o7.q_/_____:;;6~k~:...c....k~-----
site Name. ___ .:5=-.::....:w::,__-.....,h=-------

Date 3 - / I.e - { I 

Technician/Engineer __ ---~...F----!:::~~L-=.:L-~£-.:::::..t....:.R-=----------

Devices 

Flow/Automatic sampler Device No-f: ..::5d?Af-J ~ d= 
Device Flow or Stage Reading CFS/FT 

Device Battery Charge Volts 

Device Data Download Yes or~ 
Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

~nstantaneous Flow 

Measured Flow ~ or No 

Measurement Device C-~ /'£1. ~ 
FlowRate z.z..1 CFS ..:5~ 0~ 4.-1~~. 

C[nc1ude Stream Gaging Da!¥- /(_: P~-M~/09'~2-/~ _ C1.JutJ-4(1l4~ C/.A; 
G bs I C II t 

rC"J'Voy:;-). N /QIJ/~tvt~o.-uwtJ.L.v/~G ... ~ a-,r,-1/.xt.s 
ra amp e o ec eu ~r o (J u 

: Temperature 
Corrected 

PH Conductam:e Temp. 
Time (units) (pmhoslcm) (oC) Turbidity (NTU) DO ml!/1 DO% ORP 

/;},'f~ I 8.o6 3 07 ,P.S 3.o ;8.yD ~.7'/- s-CJ. 0 /~S 
~---- _____ L____~-- -- -~- ---

Lab Information 

LabCOC# /~7/00 

)ate Samples to Lab 3 -I 7 -I/ 
fM6o -1± - 2.. p: ~~ e~'J-1 :s~ M#'Jo<- 3-t&?-11/~w-z_ '5-/~1 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
SUA-1601 Amendment Application
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/"'/'-/'
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---~l<.'--"'-"tJ'-=5:......:5:::...___£c=:S=-'&L..=..,.,c....L_...::.5.=...£~~5.£1<::.1!:=:... ____ _ 

Site Name. :5 w -3 
--~~~-=~-----

Date ___ 3=---_,_l_..,~~-....... 1-+-/-----

Technician/Engineer __ _.£---=a:....:.....::::t...~L;,..o:::£=R-=-----------

Devices 

Flow/Automatic sampler Device ,A}pf s.d 0f? tfd 
Device Flow or Stage Reading _____ CFS/FT 

Device Battery Charge -- Volts 

Device Data Download Yes o@ 

Sample Collected by Device Yes or 5J 
Staff gage reading if installed -- Ft 

Crest gage readings if installed Ft 

•nstantaneous Flow 

Measured Flow f?eS)or No 

Measurement Device -------------------

Flow Rate /. 7D CFS 

(jnclude Stream Gaging Data) 1<: P~-"""~joCftlfZ/ i'J1~ _ Q~/ 
Grab Sample Collected ~or No f<.r;<";)~ c~ lttS?Il( 6~~ w~/6~ &c...g~ 5-l<,;:i 

Water Quality Field Parameters for Storm or Instantaneous Samole 
! 

I 

I 

I 

i Temperature 
Corrected 

PH Conductanee Temp. 
Time (units) (J&mhos/em) (°C) Turbidity (NTU) DOmll/1 DO% ORP 

(!i_p_Q_ §. ~_1_~_~2~-t~-- 3.~ ?.5(, . -~ , 0 1__ ___ Af-6_·7 I s-j 
I . -- --- -------

Lab Information 

Lab COC # I 3 '7 I 0 Q 

')ate Samples to Lab 3 - /7 - I( 

PA.o£o-ti-_ 3 p: .s~ E~t/~lv1h<- B-lt,-11/Sw-~- 3 ·llrll. :!f(, 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
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~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

INTtR MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 

1849 Terra Report ID: S1103266001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: S1103266-001 Collection Date: 3/16/2011 11 :30:00 AM 

ClientSample ID: SW-1 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.38 

1410 

3.53 

25.4 

12.91 

3.1 

143 

591 

721 

NO 

10 

0.3 

0.1 

178 

26 

22 

13 

306 

0.2 

8.3 

1360 

980 

8 

12.1 

16.70 

15.82 

2.72 

910 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: _.dA::::..~.o:::....~=------::--_-~_-_-_-::_-_-_-__ _ 

S.U. 

!Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

!Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.00 

0.00 

0.00 

10 

Field 3/16/2011 11 :30:00 AM 

Field 3/16/2011 11 :30:00 AM 

Field 3/16/2011 11:30:00 AM 

Field 3/16/2011 11:30:00 AM 

Field 3/16/2011 11:30:00 AM 

Field 3/16/2011 11:30:00 AM 

Field 3/16/2011 11:30:00 AM 

SM 2320B 3/17/2011 4:55 17 PM 

SM 2320B 3/17/20114:55:17 PM 

SM 2320B 3/17/20114:55:17 PM 

EPA 300.0 3/18/2011 9:46:00 AM 

SM 4500FC 3/17/20114:55:17 PM 

EPA 353.2 3/17/2011 4:46:00 PM 

EPA 300.0 3/18/2011 9:46:00 AM 

EPA 200.7 3/17/2011 3:49:09 PM 

EPA 200.7 3/17/2011 3:49:09 PM 

EPA 200.7 3/17/2011 3:49:09 PM 

EPA 200.7 3/17/2011 3:49:09 PM 

EPA 350.1 3/22/2011 10:39:00 AM 

SM 4500 H B 3/17/2011 4:55:17 PM 

SM 2510B 3/17/2011 4:55:17 PM 

SM 2540 3/18/2011 10:30:00 AM 

SM 2540 3/18/2011 10:55:00 AM 

SM 2130 3/17/2011 10:59:00 AM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of 6 

AMB 

AMB 

AMB 

KO 

AMB 
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KO 
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DG 

DG 

DG 

AS 
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-n;tl: 
~~~~~i!!i! Inter-Mountain Labs--------------------------------------
'"TER "'

0 ""r"'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 

1849Terra Report ID: S1103266001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: S1103266-001 Collection Date: 3/16/2011 11 :30:00 AM 

ClientSample ID: SW-1 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 3/17/2011 3:49:09 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 3/17/201111:52:12AM MS 

Barium ND mg/L 0.5 EPA 200.8 3/17/201111:52:12AM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 3/17/2011 3:49 09 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 3/17/201111:52:12AM MS 

Chromium ND mg/L 0.01 EPA 200.7 3/17/2011 3:49:09 PM DG 

Copper ND mg/L 0.01 EPA 200.8 3/17/201111:52:12AM MS 

Iron 0.32 mg/L 0.05 EPA 200.7 3/17/2011 3:49:09 PM DG 

Lead ND mg/L 0.02 EPA 200.8 3/17/201111:52:12AM MS 

Mercury ND mg/L 0.001 EPA 245.1 3/21/2011 2:16:34 PM BK 

Molybdenum ND mg/L 0.02 EPA 200.8 3/17/2011 11:52:12 AM MS 

Nickel ND mg/L 0.01 EPA 200.7 3/17/2011 3:49:09 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 3/17/2011 11:52:12 AM MS 

Silver ND mg/L 0.003 EPA 200.8 3/17/201111:52:12AM MS 

Uranium 0.0140 mg/L 0.0003 EPA 200.8 3/17/20111152:12AM MS 

Vanadium ND mg/L 0.02 EPA 200.8 3/17/201111:52:12AM MS 

Zinc ND mg/L 0.01 EPA 200.7 3/17/2011 3:49:09 PM DG 

Metals -Total 

Iron 0.88 mg/L 0.05 EPA 200.7 3/18/2011 5:57:46 PM DG 

Manganese 0.27 mg/L 0.02 EPA 200.7 3/18/2011 5:57:46 PM DG 

Radionuclides - Dissolved 

Gross Alpha 7.0 pCi/L 3 SM 7110B 3/28/2011 7:45:59 PM SH 

Gross Alpha Precision (±) 2.1 pCi/L SM 7110B 3/28/2011 7:45 59 PM SH 

Gross Beta 8.1 pCi/L 4 SM 7110B 3/28/2011 7:45:59 PM SH 

Gross Beta Precision (±) 2.3 pCi/L SM 7110B 3/28/2011 7:45:59 PM SH 
Radium 226 ND pCi!L 0.2 SM 7500-Ra B 4/12/20111237:17 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/12/2011 12:37:17 PM SH 

Radium 228 ND pCi/L Ra-05 4/11/2011 4:49:00 PM SH 
Radium 228 Precision (±) NA pCi/L Ra-05 4/11/2011 4:49:00 PM SH 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/J~ ~ 
Reviewed by: ..... ~::;.w-'/::....;;..""~--~---------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of6 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
5

ER Addendum 3.4-E 
March 2015



~ 'I m·t: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

It-ITER MOUNTAIN LAOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 

1849 Terra Report ID: S1103266001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: S1103266-002 Collection Date: 3/16/201112:45:00 PM 

ClientSample ID: SW-2 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

808 

369 

6.74 

50.0 

18.90 

3.0 

188 

133 

162 

NO 

2 

NO 

NO 

33 

19 

7 

9 

42 

NO 

8.1 

317 

210 

8 

16.7 

3.52 

3.40 

1.78 

190 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J-4" <"" 
Reviewed by:....~~~::...;:;..~--....______ ________ _ 

S.U. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

iJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.00 

0.00 

0.00 

10 

Field 3/16/2011 12:45:00 PM 

Field 3/16/2011 12:45:00 PM 

Field 3/16/201112:4500 PM 

Field 3/16/201112:45:00PM 

Field 3/16/2011 12:45:00 PM 

Field 3/16/201112:45:00PM 

Field 3/16/2011 12:45:00 PM 

SM 2320B 3/17/2011 5:05 39 PM 

SM 2320B 3/17/2011 5:05 39 PM 

SM 2320B 3/17/2011 5:05:39 PM 

EPA 300.0 3/18/2011 9:58:00 AM 

SM 4500FC 3/17/2011 5:05:39 PM 

EPA 353.2 3/17/2011 4:47:00 PM 

EPA 300.0 3/18/2011 9:58:00 AM 

EPA 200.7 3/17/2011 3:51:28 PM 

EPA 200.7 3/17/2011 3:51:28 PM 

EPA 200.7 3/17/2011 3 51:28 PM 

EPA 200.7 3/17/2011 351:28 PM 

EPA 350.1 3/22/2011 10:40:00 AM 

SM 4500 H B 3/17/2011 5:05:39 PM 

SM 2510B 3/17/2011 5:05:39 PM 

SM 2540 3/18/2011 10:35:00 AM 

SM 2540 3/18/201111:0000AM 

SM 2130 3/17/201111:01:00AM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of6 
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DG 
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-u;rl: 
~.H~H!ii!Roii!M~o!!!u"~T~"~'"oi!i'"~"~' 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_n_d_a_n .-W-yo_m_i_n_g_8_2-80_1 __ p_h_: -(3_0_7_) -6-72---8-94-5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 

1849 Terra Report ID: S1103266001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: s 11 03266-002 Collection Date: 3/16/2011 12:45:00 PM 

ClientSample ID: SW-2 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSam pier: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 3/17/2011 3:51:28 PM OG 

Arsenic NO mg/L 0.005 EPA 200.8 3/17/201112:08:01 PM MS 

Barium NO mg/L 0.5 EPA 200.8 3/17/2011 12:08:01 PM MS 

Boron NO mg/L 0.1 EPA 200.7 3/17/2011 3:51:28 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 3/17/201112:08:01 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 3/17/2011 3:51:28 PM OG 

Copper NO mg/L 0.01 EPA 200.8 3/17/201112:08:01 PM MS 

Iron 0.12 mg/L 0.05 EPA 200.7 3/17/2011 3:51:28 PM OG 

Lead NO mg/L 0.02 EPA 200.8 3/17/201112:08:01 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 3/21/2011 2:18:24 PM BK 

Molybdenum NO mg/L 0.02 EPA 200.8 3/17/2011 12:08 01 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 3/17/2011 3:51:28 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 3/17/2011 12:08:01 PM MS 

Silver NO mg/L 0.003 EPA 200.8 3/17/2011 12:08:01 PM MS 

Uranium 0.0029 mg/L 0.0003 EPA 200.8 3/17/2011 12:08:01 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 3/17/2011 12:08:01 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 3/17/2011 3:51:28 PM OG 

Metals -Total 

Iron 0.56 mg/L 0.05 EPA 200.7 3/18/2011 6:00:08 PM OG 

Manganese 0.08 mg/L 0.02 EPA 200.7 3/18/2011 6:00:08 PM OG 

Radionuclides - Dissolved 

Gross Alpha 2.5 pCi!L 2 SM 7110B 3/28/2011 7:45:59 PM SH 

Gross Alpha Precision (±) 0.9 pCi/L SM 7110B 3/28/2011 7:45:59 PM SH 

Gross Beta 4.6 pCi/L 3 SM 7110B 3/28/2011 7:45:59 PM SH 

Gross Beta Precision (±) 1.2 pCi/L SM 7110B 3/28/2011 7:45:59 PM SH 
Radium 226 NO pCi/L 0.2 SM 7500-Ra B 4/12/2011 12:37:17 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/12/201112:37:17 PM SH 
Radium 228 NO pCi/L Ra-05 4/11/2011 4:49:00 PM SH 
Radium 228 Precision (±) NA pCi/L Ra-05 4/11/2011 4:49:00 PM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/Jq' or-
Reviewed by: ... ~:::..~o:::..:..~--"-----________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of6 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
7

ER Addendum 3.4-E 
March 2015



Your Enviromental Monitoring Partner -liYt~: 
!'!'!,"o!i!ni!!-Rii!i,.~o~u"~'"!i!i'"~L!i!,.~.. 1 nter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 

1849 Terra Report ID: S1103266001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: S1103266-003 Collection Date: 3/16/2011 2:00:00 PM 

ClientSample ID: SW-3 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

847 

682 

6.07 

46.7 

7.56 

3.6 

151 

250 

299 

ND 

3 

0.1 

ND 

82 

20 

18 

7 

89 

ND 

84 

611 

420 

6 

6.1 

6.57 

6.79 

1.67 

370 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--~----

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

iJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.00 

0.00 

0.00 

10 

Field 3/16/2011 2:00:00 PM 

Field 3/16/2011 2:00:00 PM 

Field 3/16/2011 2:00:00 PM 

Field 3/16/2011 2:00:00 PM 

Field 3/16/2011 2 00:00 PM 

Field 3/16/2011 2 00 00 PM 

Field 3/16/2011 2:00:00 PM 

SM 2320B 3/17/2011 5:16:05 PM 

SM 2320B 3/17/2011 5:16:05 PM 

SM 2320B 3/17/2011 5:16:05 PM 

EPA 300.0 3/18/2011 10:10:00 AM 

SM 4500FC 3/17/2011 5:16:05 PM 

EPA 353.2 3/17/2011 4:48:00 PM 

EPA 300.0 3/18/2011 10:10:00 AM 

EPA 200.7 3/17/2011 4:00:42 PM 

EPA 200.7 3/17/2011 4:00:42 PM 

EPA 200.7 3/17/2011 4:00:42 PM 

EPA 200.7 3/17/2011 4:00:42 PM 

EPA 350.1 3/22/2011 10:41:00 AM 

SM 4500 H B 3/17/20115:16:05PM 

SM 2510B 3/17/2011 5:16:05 PM 

SM 2540 3/18/2011 10:40:00 AM 

SM 2540 3/18/2011 11 05:00AM 

SM 2130 3/17/201111:03:00AM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

SM 1030E 3/24/201112:44:41 PM 

SM 1030E 3/24/2011 12:44:41 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

~~~~-----------------
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of6 
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-HYr~: 
!!'!,"'!i!ini!!oRii!i,..~ou!!!i"!!iTA!i!i,"i.iiLiiii!iAi!i!os 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,_S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) -57-2---89_4_5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/19/2011 
1849 Terra Report ID: S1103266001 
Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1103266 

Lab ID: s 11 03266-003 CollectionDate: 3/16/2011 2:00:00 PM 

ClientSample ID: SW-3 Date Received: 3/17/2011 8:15:00AM 

COC: 137100 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 3/17/2011 4 0042 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 3/17/201112:1157PM MS 

Barium ND mg/L 0.5 EPA 200.8 3/17/201112:11:57 PM MS 

Boron ND mg/L 0.1 EPA 200.7 3/17/2011 4:0042 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 3/17/201112:11:57 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 3/17/2011 4 0042 PM DG 

Copper ND mg/L 0.01 EPA 200.8 3/17/201112:11:57 PM MS 

Iron 0.18 mg/L 0.05 EPA 200.7 3/17/2011 4:0042 PM DG 

Lead ND mg/L 0.02 EPA 200.8 3/17/2011 12:11:57 PM MS 

Mercury ND mg/L 0.001 EPA 245.1 3/21/2011 2:20:04 PM BK 

Molybdenum ND mg/L 0.02 EPA 200.8 3/17/201112:11:57 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 3/17/2011 4:0042 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 3/17/20111211:57 PM MS 

Silver ND mg/L 0.003 EPA 200.8 3/17/2011121157PM MS 

Uranium 0.0100 mg/L 0.0003 EPA 200.8 3/17/2011 1211 57 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 3/17/201112:11:57 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 3/17/2011 4:0042 PM DG 

Metals -Total 

Iron 0.40 mg/L 0.05 EPA 200.7 3/18/2011 6:02 29 PM DG 

Manganese 0.10 mg/L 0.02 EPA 200.7 3/18/2011 6:02:29 PM DG 

Radionuclides - Dissolved 

Gross Alpha 4.6 pCi/L 2 SM 7110B 3/28/2011 7:45:59 PM SH 
Gross Alpha Precision (±) 1.0 pCi/L SM 7110B 3/28/2011 7:45:59 PM SH 
Gross Beta 5.2 pCi/L 3 SM 7110B 3/28/2011 745:59 PM SH 
Gross Beta Precision (±) 1.1 pCi/L SM 7110B 3/28/2011 7:45:59 PM SH 
Radium 226 ND pCi/L 0.2 SM 7500-Ra B 4/12/201112:37:17 PM SH 
Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/12/201112:37:17 PM SH 
Radium 228 ND pCi/L Ra-05 4/11/2011 4:49:00 PM SH 
Radium 228 Precision (±) NA pCi/L Ra-05 4/11/2011 4:49:00 PM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /! _.-:;?' £" 

Reviewed by: .... ~"-""-~;_""'~--...._____ ________ _ 
Wade Nieuwsma, Assistant Laboratory Manager 

Page 6 of6 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---~/(.___;;;__P_:?_:>--=~:........=.....r<-'--+/-:5""""~....:......:...___;:;....: _____ _ 

Site Name. 6LJ -I 
--------~--------------

Date __ __..;_~_--_(p_-_1.;:..._'/ ______ _ 

Technician/Engineer ______ ___,_~-.::....tA. __ L...;..I-_;E-.'---L._&-=------------------

Devices 

Flow/Automatic sampler Device A/of 7d 0f 
Device Flow or Stage Reading _____ CFS/FT 

Device Battery Charge Volts 

Device Data Download Yes or1c&.Q) 
Sample Collected by Device Yes or cMiY, 
Staff gage reading if installed ___________ Ft 

Crest gage readings if installed Ft 

~nstantaneous Flow 

Measured Flow @or No 

Measurement Device G~ tM..~ 
Flow Rate __ ....._/_,....:..,3_7......__ _____ CFS 

Include Stream Gaging Data 

Grab Sample Collected @ or No 

Water Quality Field Parameters for Storm or Instantaneous Sample 
I Temperature 

Corrected 
I PH Conductance Temp. 

Time (units) (J&mhoslcm) (OC) 
1 Turbidity (NTU) DOm!VI DO% 

I I 

ORP 

I 

L~~-q e. 7 z. 77 ~;.tS ~.0 
I 
~.os- ?.b~ t,2..2- 1 ;z.~p J 

----
____ L 

----- ---~--- --------~--------

Lab Information 

Lab COC # 12J&'fJZ 

')ate Samples to Lab Jf- ~ -II @2 I B 16 

plvo~_--::.._1 __ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~~ 
~WW(ENGINEERING 

Surface Water Field Sheet 

Project/Client ___ --.!..IZ.........::....:tJ_>_~___,1,_/_s_~:....__:~-=---------
Site Name. __ ...;::5::.......:::...w=------....... lt.,__ _____ _ 

Date i- ZO- 1/ ~ (/!dO 

Technician/Engineer ~~~ /Eu ?t...GI?: 
I 

Devices 

Flow/Automatic sampler Device .5 ~ ~ tAf? 

Device Flow or Stage Reading _ __,_;.;_o_;o;....._ __ CFS/FT 

Device Battery Charge 12-- Volts 

Device Data Download Yes o~ 
Sample Collected by Device Yes or@ 

Staff gage reading if installed __________ Ft 

Crest gage readings if installed --- Ft 

instantaneous Flow 

Measured Flow @or No 

Measurement Device C~ tA4.. ~ 
Flow Rate ----=£)'--.• _r.L....>IIo<G,,_ ___ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes o@ 

Time 

L ________ _ 

Lab Information 

Temperature 
Corrected 

Lab COC # ________ _ 

.. _ ___l__ _____ . 

'1ate Samples to Lab ________ _ 

DO% ORP 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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/"-~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client _----L...;R.>...:~:.......:s=--~___,,~/--so£...::....0~~=::....:::..:-----------
Site Name. 1 W - I 

Date 5-4-11 @_ /o /() 

Technician/Engineer _ ___._{0__,~:::..:::....:::::..=.::--=--------------

Devices 

Flow/Automatic sampler Device _ __..c;.p_?_G.:::;__O ____________ _ 

Device Flow or Stage Reading ;. 'IS /o · s-B' CFS/FT 
I 

Device Battery Charge 1 'I. I 0 

Device Data Download Yes or@ 

Sample Collected by Device Yes or@ 

Volts 

Staff gage reading if installed _________ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device ----------------------
Flow Rate ____ - ______ CFS 

Include Stream Gaging Data 

Grab Sample Collected ~or No 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
: 

I 
Corrected 

PH Condudance Temp. I 

Time (units) (Jamhoslcm) I (OC) Turbidity (NTU) DO m2il DO% 

~~0 6·' 3 /0 7.5"'.u.Sl //.6 
----------

7.>{ +.7~ l __ t'!. ~ 

Lab Information 

Lab COC # I 3 & 'f 3 3 
!)ate Samples to Lab 5 - 5"- J I 

! 

ORP 

I~ 'f 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - -- -
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/"~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ JLI?--~~'-="'-----':r:::!:.......!Os:::.J;K~-r-/'-s-~---=--==------

Site Name. ----=-~--'-w_----~--1 ____ _ 
Date 5 - 2. 3 - I I <2 /0 cfO 

Technician/Engineer __ ,.L_£____:::;_~=.=....::....=--------------

Devices 

Flow/Automatic sampler Device ----=-:1:=-=:?=--c....=-=o=--------------

D . Fl St R d' //,?.a CFS/FT (,Lii" ev1ce ow or age ea 1ng _ ~ ;;> u 7 

Device Battery Charge I 3 ~ t7 I Volts 

Device Data Download @or No 

Sample Collected by Device @or No; 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or No 

Measurement Device ---------------------
Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected @ or No 

Water Quality Field Parameters for Storm or Instantaneous Sam ole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhoslcm) (OC) Turbidity (NTU) DOmg/1 DO% 

//00 8.B3 
I 

81'/u~ /3.fJ /~.t,t/ 5. '1-'6 
I 

5~.9 

Lab Information 

Lab COC # /3 b ~ '12-
Date Samples to Lab 5-7.3 -I/ 

ORP 

l-t-11/ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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/"~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client -----+-R.=.::....tJ_~....::...._=T:......::7__,i<---'1:r-/-----'"~-~----------
Site Name. ___ 2..c._w....::....__-+/--Q __ t:J_e_3_o 

Date C&? - f2 - II 

Technician/Engineer --~H(.......J:.~==-=~=--~/~,£-----=~~:::....~------
1 -c::r 

Devices 

Flow/Automatic sampler Device ___ _.kE::......-:5:;___c...-O ___________ , 

Device Flow or Stage Reading tJ, ~ h, t CFS/FT 
I 

Device Battery Charge (:?, to~ Volts 

Device Data Download Yes or~ 
Sample Collected by Device Yes or~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed ....___. Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device ___________________ _ 

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected @or No 

Water Quality Field Parameters for Storm or Instantaneous Sa mole 

I 

I 
Temperature 

! 
Corrected 

PH Conductance Temp. 
Time (units) (pmhoslcm) i eq Turbidity (NTU) DO mg/1 DO% 

or()() B,3tp _j /D57~tS /3./ ... L_7.8o I z.84 Z-.7,5 
----· ------

Lab Information 

Lab COC # --~!_,3~7'""---LI ...... 04/~-
Date Samples to Lab ________ _ 

I 

ORP 

87 
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/"'/'/' 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client &IJ~c5 I:?& 

Site Name. ~ w - 2 

Date ~- ~- 1/ 

Technician/Engineer __ __:,C---...:?t=--.::L=..c:L..:::..oEc:::.coL-'"""-----------

Devices 

Flow/ Automatic sampler Device ___ ...... N:...=...;;...o...._f--'~=--d---='+ft"'"F'-------
Device Flow or Stage Reading _____ CFS/FT 

Device Battery Charge Volts 

Device Data Download Yes or@ 

Sample Collected by Device Yes or~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

~nstantaneous Flow 

Measured Flow @ or No 

Measurement Device C ~ wr ~ 
Flow Rate -----=();____, ...;_"'-=:;);__ ___ CFS 

Include Stream Gaging Data 

Grab Sample Collected @r No 

Water Qualitv Field Parameters for Storm or Instantaneous Sa mole 
I 

Temperature 
Corrected 

PH Conductance Temp. I 
Time (units) (limhos/cm) (OC) Turbidity (NTU) DOmg/1 DO% 

I 

ORP I 

.1 2_ ~£_1_~ .SJ ___ BIZ p.5 121'-/ /. '{ 2- (p , 'fO (pt... 0 l /2Z-__ j 
-- - ··--. -- . ... - . -

Lab Information 

Lab COC # 1 3 b 'f 3 2 

'Jate Samples to Lab 1- ltJ - II @_. I BIB 

P~to #" 2-

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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r/1'/" 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ------~--g-=~~s-~----L-/-=.:5--'~;._;;;,__..;.....,o:;.:::..::._ ________ _ 

Site Name. 7w -- :2. 

Date 'I- t..o -!I @. If 30 

Technician/Engineer ~ /Ea~ 
7 

Devices 

Flow/Automatic sampler Device ----=:S:........::...:d=--=--......:¥~-.:.~..:=....:..-=· -=---------
Device Flow or Stage Reading 0, (, CFS/FT 

Device Battery Charge 1:2. 2- Volts 

Device Data Download Yes or~ 
Sample Collected by Device Yes or@. 

Staff gage reading if installed ___ -____ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device -----------------------
Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes o@ 

Water Quality Field Parameters for Storm or Instantaneous Sa mole 

I i I 

I 
Temperature 

Correded 
PH Conductam:e Temp. 

Time (units) (!lmhos/cm~ _eq Turbidity (NTU) DOmg/1 DO% 

l I 

-- ___ __L_ __ 
~J -· ----- -

Lab Information 

Lab COC # ________ _ 

')ate Samples to Lab _________ _ 

ORP 
l 

___ L ____ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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/"/'/' 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client -----~--M~c...:Z....:;;S-+-/~6::....:..~..;....::...;=~---------
Site Name. S 0 - 2 

Date !I - i - I I 

Technician/Engineer ---LE___.:....;~;..........;;......__ ____________ _ 

Devices 

Flow/Automatic sampler Device ___ 13"""--~--=-"""'"0 ___________ _ 

Device Flow or Stage Reading 0. 'J/ t).t7CFS/FT 

Device Battery Charge I 3. 2.~ Volts 

Device Data Download Yes or®/ 

Sample Collected by Device Yes or@ 
Staff gage reading if installed - Ft 

Crest gage readings if installed __ -____ Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device ---------------------------
Flow Rate ---------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Quality Field Parameters for Storm or Instantaneous Sa mole 

Temperature 
Corrected 

PH Conductance I Temp. 
i Time (units) (J&mhoslcm) 

I 
JOC) Turbidltr_(NTUJ DO m_g/1 DO% 

l_0~?' 8. 75" I I I 81 ,v. 7> ~ 16./ /, 30 I 6.t8 52.1-
- ---~---- -- I, - ---------- ~------ - - ~ - ~---- ________ l 

Lab Information 

Lab COG # I 3 ~ t 3 3 
Date Samples to Lab 6 - ~ ~ I I 

ORP 

110 
-- -----

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc -- - -
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/'/"-/"
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ _.fZ__;_o_7_-::.._:C_7.-=-te""""l7~/_..::::~-~--,;:__------
Site Name. 7tJ-.z_ ~Mr ~,&?E~ 
Date 5- ,;z 3> - I I 

---r:-I~ 
Technician/Engineer --.,L-c------'~----'=:;__-----------

Devices 

Flow/Automatic sampler Device ------'~=---,--=?=----e__L)------------
1 

Device Flow or Stage Reading ~ 12 
Device Battery Charge 1.:2. 17 

CFS/FT 3, 15 (.Fy t/, ~I 

Volts 

Device Data Download @r No 

Sample Collected by Device Yes or@ P~ ~~- ,L._~ 6o--t-- P~-
~;c~ ""-"'~ ~. r~ 

Staff gage reading if installed ---====---Ft ~ 

Crest gage readings if installed _____ Ft 

~nstantaneous Flow 

Measured Flow Yes or@ 

Measurement Device ___________________ _ 

Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected ~or No 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 
! 

I 

I ! 
Temperature 

Corrected 
PH Conductance Temp. ! 

Time (units) (Jlmhos/cm) (OC) Turbidity (NTU) DOm2{1 DO% ORP 

' ltfoO , 8. '77 753 /8.8 ~.~2..- ~- e8 tfZ.f 12zf 
--- ---- ~-- --- l --~ --------

Lab Information 

Lab coc # I 3& 'f ¥ Z 
Date Samples to Lab "5- .;l.3 -II 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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~~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client ___ ,,....:.£~~r<....:~:::.....:S.=:....:1r-/__,:;?.=-=~~=-==----------
Site Name. ?LJ- Z 

------~=--=------------

Date ~- 13-11 ~1/;<o 

Technician/Engineer __ ...._6~tc-"Lk~"""fif_"""<------------

Devices 

Flow/ Automatic sampler Device ---:-::~~-:k'...,_?eL)~o.£._-----------
" . &10"' ./: Device Flow or Stage Reading -8 a )t?· P9 

Device Battery Charge 1'1. '1'/ 
Device Data Download Yes or@ 

Sample Collected by Device Yes or~ 

CFS/FT 

Volts 

Staff gage reading if installed ___________ Ft 

Crest gage readings if installed ____ -______ Ft 

~nstantaneous Flow 

Measured Flow Yes or~ 
Measurement Device ----------------------------
Flow Rate ----------------- CFS 

Include Stream Gaging Data 

Grab Sample Collected ~or No 

Water Qualitv Field Parameters for Storm or Instantaneous Sam_ple 
I 

Temperature I 

Corrected 
PH Conductance Temp. 

Time _{units) (Jimhoslcm) eq Turbidity (NTU) DOmgll DO% 

~.!>tf l /.2<? 3 
I 

/ll/0 _ _11.l. j __ 1. 2/ ~.4/S t_J~ 
-----~ ~----·- ----· 

Lab Information 

Lab COG # ___ -~,!_.3~7L..._..!,I ...... C?"..-#-/-
')ate Samples to Lab --------------

ORP 

I 11E> 
-

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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/"~ 
~WW(ENGINEERING 

Surface Water Field Sheet 

Project/Client /(P~5 .rstz,i.?~ 
Site Name. ..5w ~ ~ 

Date i- ~- 1/ 

Technician/Engineer ___ L_E;___,u.'""-""L::ac:L:.o.:£:.L.K"""'-----------

Devices 

Flow/Automatic sampler Device __ -__ JI/,....:....._o_I--OL_J __ ~+--Aifc...J _____ _ 
Device Flow or Stage Reading _____ CFS/FT 

Device Battery Charge - Volts 

Device Data Download Yes or;@ 

Sample Collected by Device Yes orffid; 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Jnstantaneous Flow 

Measured Flow @or No c ~ 
Measurement Device Eo\64<bkp s:/ "' f e 44. ..... -~ fo ~ /:k,u_ -lo ) 
Flow Rate t:J, S CFS 5~ t-J~ ~ V~ · Cs~ P ~ 
Include Stream Gaging Data 

Grab Sample Collected @ or No 

Water Quality Field Parameters for Storm or Instantaneous Samole 
! 

! 

I 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) _eq Turbidity (NTU) DO mg/1 DO% ORP 

[_ll~~_l_<t · o _3----'-- _I o 'to ~~ 
' 

1'1. ~ I i:_j~_ 5.~3 5?. (:; ' li{ 
-----

_______ j --

Lab Information 

Lab COC # -~/:........3=-/.,,;,___z'{--=3~Z.o:::::.._ __ 

1ate Samples to Lab 

f~ #=- ~) t./ 
K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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r~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ----4-R.~O::....:~::;;....;~~/---':?~~'--'--"-__..........._ ________ _ 
I 

Site Name. .5w- 3 ------------------------
Date f - ;2 0 - t ( (? I 5: 3 0 

Technician/Engineer ~ /E~ 
I 

Devices 

Flow/Automatic sampler Device ~J tt-p ~ 
Device Flow or Stage Reading t) · 5" CFS/FT 

Device Battery Charge I ;:2 . t, Volts 

Device Data Download Yes or~ 
Sample Collected by Device Yes ort@, 
Staff gage reading if installed ____ - _____ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device -------------------

Flow Rate ----------------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Quality Field Parameters for Storm or Instantaneous Sa mole 

I Temperature I Corrected 
PH r Conductance Temp. 

Time (units) (pmhos/cm) (OC) Turbidity (NTU) DO mgll DO% 

- ------- ___ ___L___-~~ ~-~-~-~ 1-~-- -·--------- ~---------

Lab Information 

Lab COC # ________ _ 

'Jate Samples to Lab ---------

ORP 

I I 
~---~--
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~/'-/'
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ __.fG~tJ::....:::5:......:~:::...,,"-/......o:..::::i...£.1~~:::......::::..::;..__ _______ _ 

Site Name. .:5 W -3 

Date 5-i--1/ 

Technician/Engineer--~&~~=..:::.....::..~------------
Devices 

Flow/Automatic sampler Device--~=-...::__: ____________ _ 

Device Flow or Stage Reading o. oo j'P.or,' CFS/FT :5~-t<) 6.i.txv 
Device Battery Charge !.3, 0 Volts 

Device Data Download Yes or® 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

Instantaneous Flow 

Measured Flow Yes or® 

Measurement Device ----------------------
Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected @or No 

Water Field Parameters for Storm or Instantaneous Sa le 

Time DO% 

!3.B 
I 

1 /7. Zf ] ______ _ 

Lab Information 

Lab COC # /3 ~ 1 3 3 

Date Samples to Lab 5 - 6 - I/ 

ORP 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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/"-~~ 
\VW(ENGINEERING 

Surface Water Field Sheet 

Project/Client ---....!...~---=::..t<~:..:...=-=-----!.Z::.=~=-:::+/:....__.5==::;~~~~-'-'---
' 

Site Name. bt-U - .3 

Date 6 - c;< 3 - I ( 

Technician/Engineer-----'£~~=-::.......=..___::=------------

Devices 

Flow/Automatic sampler Device -~.:+-=---.!...-......:.:S=--~-c) __________ _ 

Device Flow or Stage Reading 3. ~~ / o ·l/f- CFS/FT 
t 

Device Battery Charge I 3. 0 l, Volts 

Device Data Download @or No 

Sample Collected by Device @or No; 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

~nstantaneous Flow 

Measured Flow Yes or@ 

Measurement Device ----------------------
Flow Rate --------------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or§ 

Water Quality Field Parameters for Storm or Instantaneous Sam ole 

I I Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jamhos/cm) (OC) ' Turbidity (NTU) DO mf!/1 DO% 

;£?..30 Cf.oB ~ I /:5/ ,us.[ I~. 'f Cf,s<J 5,of 
I 

¥1./ 
~--

__ L__ 

Lab Information 

Lab COC # __ __,l'--3""""~fL----'f ....... tfL....;2---:::......_ __ 

Date Samples to Lab _..,:.6'_-......,2:::....=.3_-_,_I.J-1 __ _ 

ORP 

I +-II tJ 
' --
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/""~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ___ ..L..IC~t?~5=:?=--,,L-L ............ :S::..::.~=..to:l&oo:::J..AL---,.:.__ ________ _ 

Site Name. __ ____,:7""""-'w""""'----3::::._ ____ _ 

Date (p - B , I( @... 1/..:Z. 0 

Technician/Engineer __ ___._EA_,tt=~..::::::::::!~-<<-------------

Devices 

Flow/Automatic sampler Device ___ X=-=s=-e..-~o::::....._ __________ _ 

Device Flow or Stage Reading ~ .oo9 /o . 0 8 CFS/FT 
7 

Device Battery Charge I 5, 55""' Volts 

Device Data Download Yes or~ 
Sample Collected by Device Yes or@ 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device ------------------------
Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected ~r No 

Field Parameters for Storm or Instantaneous Sam 

Time 

Lab Information 

Temperature 
Corrected 

l/27ttS 
I __ _ 

Lab COC # __ _,_1--2:::....____j7~1...:::0';_j./--

Date Samples to Lab ----------

ORP 
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Your Enviromental Monitoring Partner 'I~M~I: 
~~~~~~ Inter-Mountain Labs--------------------------------------
•~nR Mou~rA•~ <"05 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

ROSS IRS 
S1104083-001 
SW-1 
136432 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

Result 

8.72 

976 

7.66 

62.2 

6.05 

6.5 

126 

421 

490 

12 

7 

0.1 

ND 

102 

24 

22 

12 

192 

ND 

8.5 

876 

640 

ND 

5.1 

11.67 

10.74 

4.13 

610 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J-4 r-
Reviewed by: .... ~~::...::..~--..____ ________ _ 

Units Qual 

s.u. 

1Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

IJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

Date Reported 
Report ID: 

WorkOrder: 
Collection Date: 
Date Received: 
FieldSampler: 
Matrix: 

RL Method 

5 

5 

5 

0.1 

0.1 

1 

0.1 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

5/12/2011 
s 1104083001 

S1104083 
4/6/2011 11 :00:00 AM 
4/7/2011 7:50:00 AM 
RF 
Water 

Date Analyzedllnit 

4/6/2011 11 :00:00AM 

4/6/2011 11 :00:00AM 

4/6/2011 11:00:00 AM 

4/6/2011 11:00:00 AM 

4/6/2011 11:00:00 AM 

4/6/2011 11:00:00 AM 

4/6/2011 11 :00:00AM 

4/7/2011 4:47 05 PM 

4/7/2011 4:47 05 PM 

4/7/2011 4:47:05 PM 

4/7/201110:15:00PM 

4/7/2011 4:47:05 PM 

4/26/2011 10:00:00 AM 

4/7/201110:15:00PM 

4/7/2011 4:59:50 PM 

4/7/2011 4 59:50 PM 

4/7/2011 4:59:50 PM 

4/7/2011 4:59:50 PM 

4/13/2011 11 :08:00AM 

0.1 

5 

10 

5 

SM 4500 H B 4/7/2011 4:47:05 PM 

0.1 

0.01 

0.01 

0.01 

10 

SM 2510B 4/7/2011 4:47 05 PM 

SM 2540 4/8/2011 6:10:00 PM 

SM 2540 4/7/2011 1:55:00 PM 

SM 2130 4/7/2011 9:47:00 AM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/201112:27:22 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of 12 

KO 

KO 

KO 
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~ 'I m·t: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

INlER-MouHTAIN L/\05 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 

1849 Terra Report ID: S1104083001 

Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: S11 04083 

Lab ID: s 1104083-001 Collection Date: 4/6/2011 11 :00:00AM 

ClientSample ID: SW-1 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 4/7/2011 4:59:50 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 4/7/2011 2 04:30 PM MS 

Barium ND mg/L 0.5 EPA 200.8 4/7/2011 2 04:30 PM MS 

Boron ND mg/L 0.1 EPA 200.7 4/7/2011 4 59:50 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 4/7/2011 2 04:30PM MS 

Chromium ND mg/L 0.01 EPA 200.7 4/7/2011 4 59:50 PM DG 

Copper ND mg/L 0.01 EPA 200.8 4/7/2011 2:04:30 PM MS 

Iron ND mg/L 0.05 EPA 200.7 4/7/2011 4:59:50 PM DG 

Lead ND mg/L 0.02 EPA 200.8 4/7/2011 2:04:30 PM MS 

Mercury ND mg/L 0.001 EPA245.1 4/14/2011 10:46:32 AM BK 

Molybdenum ND mg/L 0.02 EPA200.8 4/7/2011 2:04:30 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 4/7/2011 4:59:50 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 4/7/2011 2:04:30 PM MS 

Silver ND mg/L 0.003 EPA 200.8 4/7/2011 2:04:30 PM MS 

Uranium 0.0093 mg/L 0.0003 EPA 200.8 4/7/2011 2:04:30 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 4/7/2011 2:04:30 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 4/7/2011 4:59:50 PM DG 

Metals - Suspended 

Uranium 0.0017 mg/L 0.0003 EPA 200.8 4/11/2011 4:52:03 PM MS 

Metals -Total 

Iron 0.24 mg/L 0.05 EPA 200.7 4/8/2011 4:51:16 PM DG 

Manganese 0.04 mg/L 0.02 EPA 200.7 4/8/20114:51:16 PM DG 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ ].4~ or 
Reviewed by: ..~~::.w-~~,...(.,1::/--....__ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 12 

Kendrick Expansion Area 
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~ 
-~ M'l: Your Enviromental Monitoring Partner 

Inter-Mountain Labs-----------------------------------......::.._ __ 
I,..HR ·MOUNTAIN LAPS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 

1849 Terra Report ID: S1104083001 

Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: S1104083 

Lab ID: s 1104083-001 Collection Date: 4/6/2011 11 :00:00AM 

ClientSample ID: SW-1 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 8.5 pCi/L 2 SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Alpha Precision (±) 1.7 pCi/L SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Beta 12.0 pCi/L 4 SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Beta Precision (±) 2.2 pCi/L SM 7110B 4/17/2011 9:40:04 PM SH 

Lead 210 NO pCi/L OTW01 4/29/2011 12:11 :00 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 4/29/2011 12:11 :00 PM SH 

Polonium 210 NO pCi/L OTW01 4/29/2011 5:10:00 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 4/29/2011 5:10:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 4/27/2011 10:26:27 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/27/2011 10:26:27 AM SH 

Radium 228 NO pCi!L Ra-05 4/25/2011 3:46:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 4/25/2011 3:46:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 4/26/2011 8:52:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 4/26/2011 8:52:00 AM SH 

Radionuclides -Suspended 

Lead 210 NO pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Polonium 210 NO pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 4/25/2011 9:28:01 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/25/2011 9:28:01 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 4/26/2011 8:52:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 4/26/2011 8:52:00 AM SH 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ ) /! .-4' or-
Reviewed by: -.~0.~-'/::;...,;;..""~----------------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of 12 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Your Enviromental Monitoring Partner -1~1: Inter-Mountain Labs---------------------------------------
II'IHR-1-\ouHr"''N LAOS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 
1849 Terra Report ID: S1105104001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S1105104-001 Collection Date: 5/4/2011 10:30:00 AM 

ClientSample ID: SW-1 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 
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Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ } .4 4 __ .,--__ 
Reviewed by: _,f::t."-""'_'/:;..;;...""~------------
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5 

5 
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1 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30:00 AM 

Field 5/4/2011 10:30 00 AM 

SM 2320B 5/6/2011 10 37:38 PM 

SM 2320B 5/6/2011 10 37:38 PM 

SM 2320B 5/6/2011 10:37:38 PM 

EPA 300.0 5/10/2011 9:06:00 AM 

SM 4500FC 5/6/2011 10:37:38 PM 

EPA 353.2 5/16/2011 12:45:00 PM 

EPA 300.0 5/1 0/2011 9:06:00 AM 

EPA 200.7 5/9/2011 5:57:01 PM 

EPA 200.7 5/9/2011 5:57:01 PM 

EPA 200.7 5/9/2011 5:57:01 PM 

EPA 200.7 5/9/2011 5:57:01 PM 

EPA 350.1 5/19/2011 11 :07:00AM 

SM 4500 H B 5/6/2011 10:37:38 PM 

SM 2510B 5/6/2011 10:37:38 PM 

SM 2540 5/10/2011 4:20:00 PM 

SM 2540 5/11/2011 12:20:00 AM 

SM 2130 5/6/2011 12:04:00 AM 

SM 1030E 5/17/2011 10:57:59 AM 

SM 1030E 5/17/2011 10:57:59 AM 

SM 1030E 5/17/2011 10:57:59 AM 

SM 1030E 5/17/201110:5759AM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of9 
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IWtt: 
.~M!i!H!oR~ .. i.o!oou!i.i"~r"!iiii'"ioi'iii!i"~"' Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,-S-h-e-ri-da_n_,_W_y_o_m_i_ng-8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 
1849 Terra Report ID: S1105104001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S11 05104-001 Collection Date: 5/4/2011 10:30:00 AM 

ClientSample ID: SW-1 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 5/9/2011 5:57:01 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 5/6/20114:50:10 PM MS 

Barium ND mg/L 0.5 EPA 200.8 5/6/2011 4:50:10 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 5/9/2011 5:57:01 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 5/6/2011 4:50:10 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 5/9/2011 5:57:01 PM DG 

Copper ND mg/L 0.01 EPA 200.8 5/6/2011 4:50:10 PM MS 

Iron 0.10 mg/L 0.05 EPA 200.7 5/9/2011 5:57:01 PM DG 

Lead ND mg/L 0.02 EPA 200.8 5/6/2011 4:50:10 PM MS 

Mercury ND mg/L 0.001 EPA 245.1 5/10/2011 4:54:15 PM BK 

Molybdenum ND mg/L 0.02 EPA 200.8 5/6/2011 4:50:10 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 5/9/2011 5:57:01 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 5/6/2011 4:50:10 PM MS 

Silver ND mg/L 0.003 EPA 200.8 5/6/2011 4:50:10 PM MS 

Uranium 0.0102 mg/L 0.0003 EPA 200.8 5/6/2011 4:50:10 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 5/6/2011 4:50 10 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 5/9/2011 5:57 01 PM DG 

Metals - Suspended 

Uranium ND mg/L 0.001 EPA 200.8 5/11/201111:51:39AM MS 

Metals -Total 

Iron 0.32 mg/L 0.05 EPA 200.7 5/9/2011 6:36:38 PM DG 

Manganese 0.12 mg/L 0.02 EPA 200.7 5/9/2011 6:36:38 PM DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }.4~ .,--
Reviewed by: _.f:::!......,._'/"-'-"'~---.._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 9 

Kendrick Expansion Area 
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-~~M-~ '1:: Your Enviromental Monitoring Partner 
~~~~~~ Inter-Mountain Labs--------------------------------------
IHTER .. ouHTAIH LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 
1849 Terra Report ID: S1105104001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S1105104-001 CollectionDate: 5/4/2011 1 0:30:00 AM 

ClientSample ID: SW-1 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 10.5 pCi/L 2 SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Alpha Precision (±) 1.8 pCi/L SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta 11.4 pCi/L 4 SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta Precision (±) 2.3 pCi/L SM 7110B 5/23/2011 10:58:28 PM SH 

Lead 210 1.3 pCi/L OTW01 5/20/2011 8:48:20 AM SH 

Lead 210 Precision (±) 0.6 pCi/L OTW01 5/20/2011 8:48:20 AM SH 

Polonium 210 NO pCi/L OTW01 5/19/2011 1:31:05 AM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 5/19/2011 1:31:05 AM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 5/17/201110:12:24AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 5/17/201110:12:24AM SH 

Radium 228 NO pCi/L Ra-05 5/23/2011 4:42:00 PM SH 

Radium 228 Precision(±) NA pCi/L Ra-05 5/23/2011 4:42:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/3/2011 6:48:00 AM SH 

Thorium 230 Precision (±) NA pCiiL ACW10 6/3/2011 6:48:00 AM SH 

Radionuclides -Suspended 

Lead 210 1.2 pCi/L OTW01 5/20/2011 1 :39:39 PM SH 

Lead 210 Precision (±) 0.4 pCi/L OTW01 5/20/2011 1 :39:39 PM SH 

Polonium 210 NO pCi/L OTW01 5/19/2011 5:46:25 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 5/19/2011 5:46:25 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/4/2011 11:43:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/4/2011 11:43:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J .-4"' ~ 
Reviewed by: ..... ~""""'::....;;_~ __ ._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of9 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
30

ER Addendum 3.4-E 
March 2015



~I:: ~ ... ~n~R'"! .. ~o~u .. ~r!i!i,.~,,.ti!i,,.i!i!.~. 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,-S-h-e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5 ______________ _ 
Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 
1849 Terra Report ID: S1105336001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-001 CollectionDate: 5/23/2011 11:00:00 AM 

ClientSample ID: SW-1 Date Received: 5/24/2011 8:17:00AM 

COC: 136442 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 8.83 s.u. Field 5/23/2011 11 00 00 AM 

Conductivity 814 1-Jmhos/cm Field 5/23/2011 11 00 00 AM 

Dissolved Oxygen 5.48 mg/L Field 5/23/2011 11 00 00 AM 

Dissolved Oxygen (pet) 53.9 % Field 5/23/2011 11 00:00AM 

Turbidity 14.64 NTU Field 5/23/2011 11 00:00AM 

Temperature 13.5 oc Field 5/23/2011 11 00:00AM 

Oxygen Reduction Potential (ORP) +111 mV Field 5/23/2011 11 :00:00AM 

Anions/Cations 

Alkalinity, Total (As CaC03) 319 mg/L 5 SM 2320B 5/24/2011 5:10:07 PM AMB 

Alkalinity, Bicarbonate as HC03 371 mg/L 5 SM 2320B 5/24/2011 5:10:07 PM AMB 

Alkalinity, Carbonate as C03 9 mg/L 5 SM 2320B 5/24/2011 5:10:07 PM AMB 

Chloride 5 mg/L 1 EPA 300.0 5/24/2011 6:00:00 PM KO 

Fluoride 0.2 mg/L 0.1 SM 4500FC 5/24/2011 5:10:07 PM AMB 

Nitrogen, Nitrate-Nitrite (as N) NO mg/L 0.1 EPA 353.2 5/27/2011 1:39:00 PM LJK 

Sulfate 96 mg/L EPA 300.0 5/24/2011 6:00 00 PM KO 

Calcium 25 mg/L EPA 200.7 5/24/2011 3:03 01 PM DG 

Magnesium 19 mg/L EPA 200.7 5/24/2011 3:03:01 PM DG 

Potassium 9 mg/L EPA 200.7 5/24/2011 3:03:01 PM DG 

Sodium 132 mg/L EPA 200.7 5/24/2011 3 03:01 PM DG 

Nitrogen, Ammonia (As N) NO mg/L 0.1 EPA 350.1 5/24/2011 11 :08:00AM LJK 

General Parameters 

pH 8.5 s.u. 0.1 SM 4500 H B 5/24/2011 5:10 07 PM AMB 

Electrical Conductivity 688 1-Jmhos/cm 5 SM 2510B 5/24/2011 5:10:07 PM AMB 

Total Dissolved Solids (180) 520 mg/L 10 SM 2540 5/25/2011 12:10:00 PM JF 

Total Suspended Solids 8 mg/L 5 SM 2540 5/24/2011 4:00 00 PM JF 

Turbidity 13.4 NTU 0.1 SM 2130 5/24/2011 9:11 :00 AM KB 

Data Quality 

Cation Sum 8.83 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Anion Sum 8.53 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Cation-Anion Balance(± 5%) 1.69 % 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Solids, Total Dissolved (Calc) 480 mg/L 10 SM 1030E 6/1/2011 2:43:14 PM KO 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
c Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

d/~ 
~ 

Reviewed by: 
Page 1 of 9 

Wade Nieuwsma, Assistant Laboratory Manager 

Kendrick Expansion Area 
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Your Enviromental Monitoring Partner -I~M·-~1: 
~~~~~~!=! Inter-Mountain Labs--------------------------------------
'"TCR MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 

1849 Terra Report ID: S1105336001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-001 Collection Date: 5/23/2011 11 :00:00 AM 

ClientSample ID: SW-1 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 5/24/2011 3:03:01 PM 

Arsenic NO mg/L 0.005 EPA 200.8 5/24/2011 1 :29:01 PM 

Barium NO mg/L 0.5 EPA 200.8 5/24/2011 1 :29:01 PM 

Boron NO mg/L 0.1 EPA200.7 5/24/2011 3:03:01 PM 

Cadmium NO mg/L 0.002 EPA 200.8 5/24/2011 1 :29:01 PM 

Chromium ND mg/L 0.01 EPA 200.7 5/24/2011 3:03:01 PM 

Copper ND mg/L 0.01 EPA 200.8 5/24/2011 1 :29:01 PM 

Iron 0.08 mg/L 0.05 EPA 200.7 5/24/2011 3:03:01 PM 

Lead NO mg/L 0.02 EPA 200.8 5/24/2011 1 :29:01 PM 

Mercury ND mg/L 0.001 EPA 245.1 5/27/201110:13:15AM 

Molybdenum NO mg/L 0.02 EPA 200.8 5/24/2011 1 :29:01 PM 

Nickel NO mg/L 0.01 EPA 200.7 5/24/2011 3 03:01 PM 

Selenium NO mg/L 0.005 EPA 200.8 5/24/2011 1 29:01 PM 

Silver NO mg/L 0.003 EPA 200.8 5/24/2011 1 29:01 PM 

Uranium 0.0093 mg/L 0.0003 EPA 200.8 5/24/2011 1 :29:01 PM 

Vanadium NO mg/L 0.02 EPA 200.8 5/24/2011 1:29:01 PM 

Zinc NO mg/L 0.01 EPA 200.7 5/24/2011 3:03:01 PM 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 6/2/2011 9:47:56 AM 

Metals -Total 

Iron 0.40 mg/L 0.05 EPA 200.7 5/26/2011 4:09:53 PM 

Manganese 0.05 mg/L 0.02 EPA 200.7 5/26/2011 4:09:53 PM 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

A ;/!4 __ ~ __ 
Reviewed by: ..Jf::!t::;..W-'/::;....:;..""~------------

Wade Nieuwsma, Assistant Laboratory Manager 

E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Page 2 of9 
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~itt~: 
!'!!,H~H~R~ .. ~o~uH!!!T~"~'H~,,.~.!I!!. 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_n-.d-a-n,-W-yo_m_i_n_g_8_2-80_1 __ p_h_: -(3_0_7_) -6-72---8-94-5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 
1849 Terra Report ID: S1105336001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-001 Collection Date: 5/23/2011 11 :00:00AM 

ClientSample ID: SW-1 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 5.9 pCi/L 2 SM 7110B 6/9/2011 9:34:44 AM SH 

Gross Alpha Precision (±) 11 pCi/L SM 7110B 6/9/2011 9:34:44 AM SH 

Gross Beta 9.3 pCi/L 3 SM 7110B 6/9/2011 9:34:44 AM SH 

Gross Beta Precision (±) 1.2 pCi/L SM 7110B 6/9/2011 9:34:44 AM SH 

Lead 210 1.2 pCi/L OTW01 6/4/2011 8:20:52 PM SH 

Lead 210 Precision(±) 0.6 pCi/L OTW01 6/4/2011 8:20 52 PM SH 

Polonium 210 NO pCi/L OTW01 6/6/2011 12:26:33 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/6/2011 12:26:33 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/3/20112:44:10 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/3/20112:44:10 PM SH 

Radium 228 NO pCi/L Ra-05 6/14/2011 2:57:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 6/14/2011 2:57:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/10/2011 9:45:00 AM SH 

Thorium 230 Precision (±) NA pCi!L ACW10 6/10/2011 9:45 00 AM SH 

Radionuclides - Suspended 

Lead 210 NO pCi/L OTW01 6/14/2011 5:27:43 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/14/2011 5:27:43 PM SH 

Polonium 210 NO pCi/L OTW01 6/13/2011 7:32:00 PM SH 

Polonium 210 Precision(±) NA pCi/L OTW01 6/13/2011 7:32:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/15/2011 9:26:00 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/15/2011 9:26:00 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/17/2011 9:01 00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/17/2011 9:01:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ ) /J 4 __ .r-__ 
Reviewed by: ..J0.!::..l,o-~::....;;..""~--..__ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of 9 

Kendrick Expansion Area 
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-~~m·~ ..... L Your Environmental Monitoring Partner 
~ ... ~TCI!!-R ~ .. ~ou~ .. ~.A!l!I, .. ~.~A~os 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 
1849 Terra Report ID: S1106179001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S1106179-001 Collection Date: 6/8/2011 8:30:00 AM 

ClientSample ID: SW-1 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 8.36 S.U. Field 6/8/2011 8:30:00 AM 

Conductivity 1037 1Jmhos/cm Field 6/8/2011 8:30 00 AM 

Dissolved Oxygen 2.84 mg/L Field 6/8/2011 8:30:00 AM 

Dissolved Oxygen (pet) 27.5 % Field 6/8/2011 8:30:00 AM 

Turbidity 7.80 NTU Field 6/8/2011 8:30:00 AM 

Temperature 13.1 oc Field 6/8/2011 8:30:00 AM 

Oxygen Reduction Potential (ORP) +87 mV Field 6/8/2011 8 30:00 AM 

Anions/Cations 

Alkalinity, Total (As CaC03) 462 mg/L 5 SM 2320B 6/10/2011 2:26:36 AM KO 

Alkalinity, Bicarbonate as HC03 553 mg/L 5 SM 2320B 6/10/2011 2:26:36 AM KO 

Alkalinity, Carbonate as C03 5 mg/L 5 SM 2320B 6/1 0/2011 2:26:36 AM KO 

Chloride 7 mg/L 1 EPA 300.0 6/11/2011 7:36:00 PM KO 

Fluoride 0.2 mg/L 0.1 SM 4500FC 6/1 0/2011 2:26:36 AM KO 

Nitrogen, Nitrate-Nitrite (as N) ND mg/L 0.1 EPA 353.2 6/16/2011 2:14:00 PM MEL 

Sulfate 119 mg/L EPA 300.0 6/11/2011 7:36:00 PM KO 

Calcium 30 mg/L EPA 200.7 6/9/2011 4:25:42 PM DG 

Magnesium 24 mg/L EPA 200.7 6/9/2011 4:25:42 PM DG 

Potassium 9 mg/L EPA 200.7 6/9/2011 4:25:42 PM DG 

Sodium 192 mg/L EPA 200.7 6/9/2011 4:25:42 PM DG 

Nitrogen, Ammonia (As N) ND mg/L 0.1 EPA 350.1 6/17/2011 10:37:00 AM LJK 

General Parameters 

pH 8.3 s.u. 0.1 SM 4500 H B 6/10/2011 2:26:36 AM KO 

Electrical Conductivity 920 1Jmhos/cm 5 SM 2510B 6/10/2011 2:26:36 AM KO 

Total Dissolved Solids (180) 740 mg/L 10 SM 2540 6/10/2011 2:55 00 PM JF 

Total Suspended Solids 16 mg/L 5 SM 2540 6/9/2011 5:10:00 PM JF 

Turbidity 6.9 NTU 0.1 SM 2130 6/9/2011 10:59:00 AM ESM 

Data Quality 

Cation Sum 12.01 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 

Anion Sum 11.92 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 

Cation-Anion Balance (± 5%) 0.36 % 0.01 SM 1030E 6/17/201110:17:04AM KO 

Solids, Total Dissolved (Calc) 660 mg/L 10 SM 1030E 6/17/201110:17:04AM KO 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: .... tflA~:::....:..~------_-_-~::::::::::::::::-__ _ 
Wade Nieuwsma, Assistant Laboratory Manager 

Page 1 of 9 
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-~~M-. ~ ..... Your Environmental Monitoring Partner 
L Inter-Mountain Labs---------------------------------------

ltHCR ·MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 

1849Terra Report ID: S11 06179001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S1106179-001 Collection Date: 6/8/2011 8:30:00 AM 

ClientSample ID: SW-1 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 6/9/2011 4:25:42 PM OG 

Arsenic 0.006 mg/L 0.005 EPA 200.8 6/9/2011 4:31:45 PM MS 

Barium NO mg/L 0.5 EPA 200.8 6/9/2011 4:31:45 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 6/9/2011 4:25:42 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 6/9/2011 4:31:45 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 6/9/2011 4:25:42 PM OG 

Copper NO mg/L 0.01 EPA 200.8 6/9/2011 4:31:45 PM MS 

Iron 0.19 mg/L 0.05 EPA 200.7 6/9/2011 4:25:42 PM OG 

Lead NO mg/L 0.02 EPA 200.8 6/9/2011 4 31:45 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 6/14/2011 9:11:08AM VR 

Molybdenum NO mg/L 0.02 EPA 200.8 6/9/2011 4 31:45 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 6/9/2011 4 25:42 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 6/9/2011 4 31:45 PM MS 

Silver NO mg/L 0.003 EPA 200.8 6/9/2011 4 31:45 PM MS 

Uranium 0.0080 mg/L 0.0003 EPA 200.8 6/9/2011 4:31:45 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 6/9/2011 4:31:45 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 6/9/2011 4:25:42 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 6/13/2011 6:33:58 PM MS 

Metals -Total 

Iron 0.54 mg/L 0.05 EPA 200.7 6/10/20116:51:51 PM OG 

Manganese 0:42 mg/L 0.02 EPA 200.7 6/10/2011 6:51:51 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J -4" .,-
Reviewed by: _.f:::!."-"'-~::;...;...""~--..____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of9 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

'"T[R MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 

1849 Terra Report ID: S11 06179001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S11 06179-001 Collection Date: 6/8/2011 8:30:00 AM 

ClientSample ID: SW-1 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 5.1 pCi/L 2 SM 7110B 6/29/2011 8:09:18 PM SH 

Gross Alpha Precision (±) 1.6 pCi/L SM 7110B 6/29/2011 809:18 PM SH 

Gross Beta 8.7 pCi!L 4 SM7110B 6/29/2011 8 09:18PM SH 

Gross Beta Precision (±) 2.5 pCi/L SM 7110B 6/29/2011 8:0918 PM SH 

Lead 210 NO pCi/L OTW01 6/22/2011 7:28 05 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/22/2011 7:28:05 PM SH 

Polonium 210 NO pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/20/2011 7:59:52 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/20/2011 7:59:52 PM SH 

Radium 228 NO pCi/L Ra-05 7/11/2011 4:25:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 7/11/2011 4:25:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/20/2011 8:17:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/20/2011 8:17:00 AM SH 

Radionuclides - Suspended 

Lead 210 1.0 pCi/L OTW01 6/24/2011 10:09:03 AM SH 

Lead 210 Precision (±) 0.6 pCi/L OTW01 6/24/2011 10:09:03 AM SH 

Polonium 210 NO pCi/L OTW01 6/23/2011 5:27:18 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/23/2011 5:27:18 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/24/2011 11 :48:00 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/24/2011 11 :48:00 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/23/2011 8:32:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/23/2011 8:32:00 AM SH 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J--?' £' 

Reviewed by: .J.f:::!~-~~""'~-:-::--...____---:-------
Wade Nieuwsma, Assistant Laboratory Manager 

Page 3 of9 
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Your Enviromental Monitoring Partner ·uYt.: 
~.No!=!Tt~R~M~o!!!!u.!'!'rA~ •• ~.~ .. I!!!!., Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: 

Lab ID: 

ClientSample ID: 

COC: 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

ROSS IRS 

S1104083-002 

SW-2 

136432 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

Result 

8.59 

812 

6.40 

62.0 

1.42 

12.4 

122 

332 

393 

6 

5 

0.1 

ND 

101 

44 

19 

10 

120 

NO 

8.4 

734 

550 

ND 

1.3 

9.24 

8.90 

1.87 

500 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ or-
Reviewed by: ..J~t::..~oc::....::..~--.______ ________ _ 

Units Qual 

S.U. 

J,Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

J,Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

Date Reported 

Report ID: 

WorkOrder: 

Collection Date: 

Date Received: 

FieldSampler: 

Matrix: 

RL Method 

5 

5 

5 

0.1 

0.1 

0.1 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

5/12/2011 

S1104083001 

S1104083 

4/6/2011 12:30:00 PM 

4/7/2011 7:50:00 AM 

RF 

Water 

Date Analyzed/lnit 

4/6/2011 12:30:00 PM 

4/6/2011 12:30:00 PM 

4/6/2011 12:30:00 PM 

4/6/2011 12:30:00 PM 

4/6/2011 12:30:00 PM 

4/6/20111230:00PM 

4/6/2011 12:30:00 PM 

4/7/2011 4 57:28 PM 

4/7/2011 4 57:28 PM 

4/7/2011 4 57:28 PM 

4/7/2011 10 27:00 PM 

4/7/2011 4:57:28 PM 

4/26/2011 10 19:00 AM 

4/7/2011 10:27:00 PM 

4/7/2011 5:09:06 PM 

4/7/2011 5:09:06 PM 

4/7/2011 5:09:06 PM 

4/7/2011 5:09:06 PM 

4/13/2011 11 :09:00AM 

0.1 

5 

10 

5 

SM 4500 H B 4/7/2011 4:57:28 PM 

0.1 

0.01 

0.01 

0.01 

10 

SM 2510B 4/7/2011 4:57:28 PM 

SM 2540 4/8/2011 6:15 00 PM 

SM 2540 4/7/2011 2:00:00 PM 

SM 2130 4/7/2011 9:49:00 AM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/2011 12:27:22 PM 

SM 1030E 5/2/2011 12:27:22 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of 12 
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~ 
-~ M'l: Your Enviromental Monitoring Partner 

Inter-Mountain Labs---------------------------------------
nutR MOUHTI\IN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 
1849 Terra Report ID: s 11 04083001 
Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: 81104083 

Lab ID: 81104083-002 Collection Date: 4/6/2011 12:30:00 PM 

ClientSample ID: SW-2 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 4/7/2011 5:09:06 PM OG 

Arsenic NO mg/L 0.005 EPA 200.8 4/7/2011 2:08:26 PM MS 

Barium NO mg/L 0.5 EPA 200.8 4/7/2011 2:08:26 PM MS 

Boron NO mg/L 0.1 EPA 200.7 4/7/2011 5 09:06PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 4/7/2011 2:08:26 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 4/7/2011 5:09:06 PM OG 

Copper NO mg/L 0.01 EPA 200.8 4/7/2011 2:08:26 PM MS 

Iron 0.12 mg/L 0.05 EPA 200.7 4/7/2011 5:09:06 PM OG 

Lead NO mg/L 0.02 EPA 200.8 4/7/2011 2:08:26 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 4/12/2011 11 :41 :33 AM BK 

Molybdenum NO mg/L 0.02 EPA 200.8 4/7/2011 2:08:26 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 4/7/2011 5:09 06 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 4/7/2011 2:08 26 PM MS 

Silver NO mg/L 0.003 EPA 200.8 4/7/2011 2:08:26 PM MS 

Uranium 0.0131 mg/L 0.0003 EPA 200.8 4/7/2011 2:08:26 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 4/7/2011 2:08:26 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 4/7/2011 5:09:06 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 4/11/2011 5:15:47 PM MS 

Metals -Total 

Iron 0.20 mg/L 0.05 EPA 200.7 4/8/2011 4:53:36 PM OG 
Manganese 0.03 mg/L 0.02 EPA 200.7 4/8/2011 4:53:36 PM OG 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/}~ ~ 
Reviewed by: ..... ~<...J.c:-~~""~--._______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 5 of 12 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ 'I m 1: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

INTER MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 

1849 Terra Report ID: 81104083001 

Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: 81104083 

Lab ID: s 11 04083-002 CollectionDate: 4/6/2011 12:30:00 PM 

ClientSample ID: SW-2 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 8.6 pCi/L 2 SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Alpha Precision (±) 1.7 pCi/L SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Beta 6:4 pCi!L 4 SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Beta Precision (±) 2.2 pCi!L SM 7110B 4/17/2011 9:40:04 PM SH 

Lead 210 1:4 pCi!L OTW01 4/29/201112:11:00 PM SH 

Lead 21 0 Precision (±) 0:4 pCi/L OTW01 4/29/2011 1211:00 PM SH 

Polonium 210 ND pCi/L OTW01 4/29/2011 5:10:00 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 4/29/2011 5:10:00 PM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 4/27/201112:36:19 PM SH 

Radium 226 Precision (±) NA pCi!L SM 7500-Ra B 4/27/2011 12:3619 PM SH 

Radium 228 ND pCi/L Ra-05 4/25/2011 3:46:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 4/25/2011 3:46 00 PM SH 

Thorium 230 ND pCi/L 0.2 ACW10 4/26/2011 8:52 00 AM SH 

Thorium 230 Precision (±) NA pCi!L ACW10 4/26/2011 8:52:00 AM SH 

Radionuclides -Suspended 

Lead 210 ND pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Lead 21 0 Precision (±) NA pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Polonium 210 ND pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Polonium 210 Precision(±) NA pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 4/25/2011 9:28:01 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/25/2011 9 28:01 AM SH 

Thorium 230 ND pCi/L 0.2 ACW10 4/26/2011 1:55:00 PM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 4/26/2011 1 :55 00 PM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/!~ or-
Reviewed by: ..... ~o::....~o:::....:...~--....._______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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Your Enviromental Monitoring Partner ·UYt~:: 
~.Ho!=!rt~R~· .. ~o!!i!uH~T"~'N~.~"i!l=!"' 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 

1849 Terra Report ID: S1105104001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S1105104-002 Collection Date: 5/4/2011 12:45:00 PM 

ClientSample ID: SW-2 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.75 

1189 

5.18 

524 

1.30 

15.1 

+170 

558 

633 

24 

9 

0.2 

ND 

148 

57 

28 

8 

225 

0.2 

8.5 

1060 

860 

ND 

11 

15.09 

14.50 

1.99 

810 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ )d~ or-
Reviewed by: _.0_:::..w~'/:;..;;...""~--...____ ________ _ 

s.u. 

!Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

!Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/4/2011 12:45:00 PM 

5/6/2011 10:48:34 PM 

5/6/2011 10:48 34 PM 

5/6/2011 10:48:34 PM 

5/10/2011 919:00 AM 

5/6/2011 10:48:34 PM 

5/16/2011 12:46:00 PM 

5/10/2011 9:19:00 AM 

5/9/2011 5:59:21 PM 

5/9/2011 5:59:21 PM 

5/9/2011 5:59:21 PM 

5/9/2011 5:59 21 PM 

5/19/2011 11 :08:00AM 

5/6/2011 10:48:34 PM 

5/6/2011 10:48:34 PM 

5/10/2011 4:25:00 PM 

5/11/2011 12:30:00 AM 

5/6/2011 12:06:00 AM 

5/17/2011 10:57:59 AM 

5/17/2011 10:57:59 AM 

5/17/2011 10:57:59 AM 

5/17/2011 10:57:59 AM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of 9 

AMB 

AMB 

AMB 

LK 

AMB 

LJK 

LK 

DG 

DG 

DG 

DG 

MEL 

AMB 

AMB 

JF 

JF 

TWP 

KO 

KO 

KO 

KO 
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-~~m·~-a: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

.,..nR MOUHTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 

1849 Terra Report ID: S1105104001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S11 05104-002 Collection Date: 5/4/2011 12:45:00 PM 

ClientSample ID: SW-2 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 5/9/2011 5:59:21 PM OG 

Arsenic NO mg/L 0.005 EPA 200.8 5/6/2011 4 58:03 PM MS 

Barium NO mg/L 0.5 EPA 200.8 5/6/2011 4:58:03 PM MS 

Boron NO mg/L 0.1 EPA 200.7 5/9/2011 5:59:21 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 5/6/2011 4:58:03 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 5/9/2011 5:59 21 PM OG 

Copper NO mg/L 0.01 EPA 200.8 5/6/2011 4:58 03 PM MS 

Iron 0.09 mg/L 0.05 EPA 200.7 5/9/2011 5:59:21 PM OG 

Lead NO mg/L 0.02 EPA 200.8 5/6/2011 4:58:03 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 5/10/2011 5:56:06 PM BK 

Molybdenum NO mg/L 0.02 EPA 200.8 5/6/2011 4 58:03 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 5/9/2011 5:59:21 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 5/6/2011 4:58:03 PM MS 

Silver NO mg/L 0.003 EPA 200.8 5/6/2011 4:58:03 PM MS 

Uranium 0.0130 mg/L 0.0003 EPA 200.8 5/6/2011 4:58:03 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 5/6/2011 4:58 03 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 5/9/2011 5:59:21 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.001 EPA 200.8 5/11/2011 12:02:22 PM MS 

Metals -Total 

Iron 0.14 mg/L 0.05 EPA200.7 5/9/2011 6:39:01 PM OG 

Manganese NO mg/L 0.02 EPA 200.7 5/9/2011 6:39 01 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/J~ or-
Reviewed by: ..Jf::!.:::...s..-'/:;...;;_""~--..______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

IHTtR MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 

1849 Terra Report ID: S1105104001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S11 05104-002 Collection Date: 5/4/2011 12:45:00 PM 

ClientSample ID: SW-2 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 5.7 pCi/L 2 SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Alpha Precision (±) 1.8 pCi/L SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta 8.2 pCi/L 4 SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta Precision (±) 2.3 pCi/L SM 7110B 5/23/2011 10:58:28 PM SH 

Lead 210 1.1 pCi/L OTW01 5/20/2011 8:48:20 AM SH 

Lead 210 Precision (±) 0.5 pCi/L OTW01 5/20/2011 8:48:20 AM SH 

Polonium 210 ND pCi/L OTW01 5/19/2011 1:31:05 AM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 5/19/20111:31:05AM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 5/17/201110:1224AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 5/17/201110:1224AM SH 

Radium 228 ND pCi/L Ra-05 5/23/2011 4:42 00 PM SH 

Radium 228 Precision (±) NA pCi!L Ra-05 5/23/2011 4:42:00 PM SH 

Thorium 230 ND pCi/L 0.2 ACW10 6/3/2011 6:48:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/3/2011 6:48:00 AM SH 

Radionuclides -Suspended 

Lead 210 ND pCi!L OTW01 5/20/2011 1:39:39 PM SH 

Lead 210 Precision (±) NA pCi!L OTW01 5/20/2011 1:39:39 PM SH 

Polonium 210 ND pCi/L OTW01 5/19/2011 5:46:25 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 5/19/2011 5:46:25 PM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 

Radium 226 Precision (±) NA pCi!L SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 

Thorium 230 ND pCi/L 0.2 ACW10 6/4/2011 11 :43:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/4/2011 11:43:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: _.flA<:....~.o::....:..~--r--_-_-_-~~~::::_-_-_-_-__ _ 
Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

INTeR -MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 

1849 Terra Report ID: S1105336001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-002 Collection Date: 5/23/2011 2:00:00 PM 

ClientSample ID: SW-2 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 8.47 s.u. Field 5/23/2011 2:00:00 PM 

Conductivity 753 !Jmhos/cm Field 5/23/2011 2:00:00 PM 

Dissolved Oxygen 3.88 mg/L Field 5/23/2011 2:00:00 PM 

Dissolved Oxygen (pet) 42.4 % Field 5/23/2011 2:00:00 PM 

Turbidity 6.62 NTU Field 5/23/2011 2:00:00 PM 

Temperature 18.8 oc Field 5/23/2011 2:00:00 PM 

Oxygen Reduction Potential (ORP) +124 mV Field 5/23/2011 2 00:00 PM 

Anions/Cations 

Alkalinity, Total (As CaC03) 235 mg/L 5 SM 2320B 5/24/2011 5:20:45 PM AMB 

Alkalinity, Bicarbonate as HC03 287 mg/L 5 SM 2320B 5/24/2011 5:20:45 PM AMB 

Alkalinity, Carbonate as C03 ND mg/L 5 SM 2320B 5/24/2011 5:20:45 PM AMB 

Chloride 29 mg/L EPA 300.0 5/31/201110:37:00PM KO 

Fluoride 0.1 mg/L 0.1 SM 4500FC 5/24/2011 5:20:45 PM AMB 

Nitrogen, Nitrate-Nitrite (as N) ND mg/L 0.1 EPA 353.2 5/27/2011 1:46:00 PM LJK 

Sulfate 122 mg/L EPA 300.0 5/31/2011 10:37 00 PM KO 

Calcium 61 mg/L EPA 200.7 5/24/2011 3:16:50 PM DG 

Magnesium 23 mg/L EPA 200.7 5/24/2011 3:16:50 PM DG 

Potassium 11 mg/L EPA 200.7 5/24/2011 3:16:50 PM DG 

Sodium 72 mg/L 1 EPA 200.7 5/24/2011 3:16:50 PM DG 

Nitrogen, Ammonia (As N) ND mg/L 0.1 EPA 350.1 6/2/2011 2:31:00 PM MEL 

General Parameters 

pH 8.3 S.U. 0.1 SM 4500 H B 5/24/2011 5:20:45 PM AMB 

Electrical Conductivity 654 !Jmhos/cm 5 SM 2510B 5/24/2011 5 20:45 PM AMB 

Total Dissolved Solids (180) 510 mg/L 10 SM 2540 5/25/201112:15:00PM JF 

Total Suspended Solids ND mg/L 5 SM 2540 5/24/2011 4:05:00 PM JF 

Turbidity 5.5 NTU 0.1 SM 2130 5/24/2011 9:15:00 AM KB 

Data Quality 

Cation Sum 8.31 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Anion Sum 8.05 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Cation-Anion Balance (± 5%) 1.59 % 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 

Solids, Total Dissolved (Calc) 460 mg/L 10 SM 1030E 6/1/2011 2:43:14 PM KO 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
c Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

Reviewed by: d/~ 
Page 4 of 9 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l::. Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

... ,["'·MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 

1849 Terra Report ID: S1105336001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-002 Collection Date: 5/23/2011 2:00:00 PM 

ClientSample ID: SW-2 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 5/24/2011 3:16:50 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 5/24/2011 1 :33:00 PM MS 

Barium ND mg/L 0.5 EPA 200.8 5/24/2011 1 :33:00 PM MS 

Boron ND mg/L 0.1 EPA 200.7 5/24/2011 3:16:50 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 5/24/2011 1 :33:00 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 5/24/2011 3:16:50 PM DG 

Copper ND mg/L 0.01 EPA 200.8 5/24/2011 1:33:00 PM MS 

Iron 0.08 mg/L 0.05 EPA 200.7 5/24/2011 3:16:50 PM DG 

Lead ND mg/L 0.02 EPA 200.8 5/24/2011 1:33:00 PM MS 

Mercury ND mg/L 0.001 EPA 245.1 5/27/2011 10:21:59 AM BK 
Molybdenum ND mg/L 0.02 EPA 200.8 5/24/2011 1:33:00 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 5/24/2011 3:16:50 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 5/24/2011 1:33:00 PM MS 

Silver ND mg/L 0.003 EPA 200.8 5/24/2011 1:33:00 PM MS 

Uranium 0.0121 mg/L 0.0003 EPA 200.8 5/24/2011 1:33:00 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 5/24/2011 1:33:00 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 5/24/2011 3:16:50 PM DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 6/2/2011 10:03:57 AM MS 

Metals - Total 

Iron 0.29 mg/L 0.05 EPA 200.7 5/26/20114:12:12 PM DG 

Manganese 0.04 mg/L 0.02 EPA 200.7 5/26/20114:12:12 PM DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~---r-___ _ 
~~~~-----------------
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of9 
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Your Enviromental Monitoring Partner uYt~: !'!'!,~o!i!rc~• -. M~oiii!iu~~r,iiii,~ioi,iiiii,~.. Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 
1849 Terra Report ID: S1105336001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: s 11 05336-002 CollectionDate: 5/23/2011 2:00:00 PM 

ClientSample ID: SW-2 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 6.5 pCi/L 2 SM 7110B 6/9/2011 9:34:44 AM 

Gross Alpha Precision (±) 1.2 pCi/L SM 7110B 6/9/2011 9:34:44 AM 

Gross Beta 8.6 pCi/L 3 SM7110B 6/9/2011 9:34:44 AM 

Gross Beta Precision (±) 1.2 pCi/L SM 7110B 6/9/2011 9:34:44 AM 

Lead 210 ND pCi/L OTW01 6/4/2011 8:20:52 PM 

Lead 21 0 Precision (±) NA pCi/L OTW01 6/4/2011 8:20:52 PM 

Polonium 210 ND pCi/L OTW01 6/6/2011 12:26:33 PM 

Polonium 210 Precision(±) NA pCi/L OTW01 6/6/2011 12:26:33 PM 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 6/3/2011 2:44 10 PM 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/3/2011 2:44:10 PM 

Radium 228 ND pCi/L Ra-05 6/14/2011 2:57:00 PM 

Radium 228 Precision (±) NA pCi/L Ra-05 6/14/2011 2 57 00 PM 

Thorium 230 ND pCi/L 0.2 ACW10 6/10/2011 9:45 00 AM 

Thorium 230 Precision (±) NA pCi/L ACW10 6/10/2011 9:45:00 AM 

Radionuclides -Suspended 

Lead 210 ND pCi/L OTW01 6/14/2011 5:27:43 PM 

Lead 210 Precision (±) NA pCi/L OTW01 6/14/2011 5:27:43 PM 

Polonium 210 ND pCi/L OTW01 6/13/2011 7:32:00 PM 

Polonium 210 Precision (±) NA pCi/L OTW01 6/13/2011 7:32:00 PM 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 6/15/2011 9:26:00 AM 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/15/2011 9:26:00 AM 

Thorium 230 ND pCi/L 0.2 ACW10 6/17/2011 9:01:00 AM 

Thorium 230 Precision (±) NA pCi/L ACW10 6/17/2011 9 01:00AM 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/!~ ~ 
Reviewed by: ... ~"'"""~W' __ .______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 
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~ I m·l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

'"T[" MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 

1849 Terra Report ID: S1106179001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S11 06179-002 Collection Date: 6/8/2011 11 :20:00 AM 

ClientSample ID: SW-2 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 8.54 S.U. Field 6/8/2011 11:20:00 AM 

Conductivity 1293 IJmhos/cm Field 6/8/2011 11 :20:00 AM 

Dissolved Oxygen 4.43 mg/L Field 6/8/2011 11:20:00 AM 

Dissolved Oxygen (pet) 47.2 % Field 6/8/2011 11:20:00 AM 

Turbidity 4.21 NTU Field 6/8/2011 11:20:00 AM 

Temperature 17.1 oc Field 6/8/2011 11:20:00 AM 

Oxygen Reduction Potential (ORP) +195 mV Field 6/8/2011 11 :20:00 AM 

Anions/Cations 

Alkalinity, Total (As CaC03) 659 mg/L 5 SM 2320B 6/1 0/2011 2:37:24 AM KO 

Alkalinity, Bicarbonate as HC03 754 mg/L 5 SM 2320B 6/10/2011 2:37:24 AM KO 

Alkalinity, Carbonate as C03 25 mg/L 5 SM 2320B 6/1 0/2011 2:37:24 AM KO 

Chloride 8 mg/L EPA 300.0 6/11/2011 7:47:00 PM KO 

Fluoride 0.3 mg/L 0.1 SM 4500FC 6/1 0/2011 2:37:24 AM KO 

Nitrogen, Nitrate-Nitrite (as N) ND mg/L 0.1 EPA 353.2 6/16/2011 2:15:00 PM MEL 

Sulfate 118 mg/L EPA 300.0 6/11/2011 7:47:00 PM KO 

Calcium 62 mg/L EPA 200.7 6/9/2011 4:28:05 PM DG 

Magnesium 32 mg/L EPA 200.7 6/9/2011 4:28:05 PM DG 

Potassium 8 mg/L EPA 200.7 6/9/2011 4:28:05 PM DG 

Sodium 264 mg/L EPA 200.7 6/9/2011 4:28:05 PM DG 

Nitrogen, Ammonia (As N) ND mg/L 0.1 EPA 350.1 6/17/2011 10:40:00 AM LJK 

General Parameters 

pH 8.5 S.U. 0.1 SM 4500 H B 6/10/2011 2:37:24 AM KO 

Electrical Conductivity 1130 IJmhos/cm 5 SM 2510B 6/10/2011 2:37:24 AM KO 

Total Dissolved Solids (180) 970 mg/L 10 SM 2540 6/1 0/2011 3:00:00 PM JF 

Total Suspended Solids 6 mg/L 5 SM 2540 6/9/2011 5:15:00 PM JF 

Turbidity 3.6 NTU 0.1 SM 2130 6/9/2011 11:05:00 AM ESM 

Data Quality 

Cation Sum 17.40 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 

Anion Sum 15.87 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 

Cation-Anion Balance (± 5%) 4.60 % 0.01 SM 1030E 6/17/2011 10:17:04 AM KO 

Solids, Total Dissolved (Calc) 890 mg/L 10 SM 1030E 6/17/201110:17:04AM KO 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
c Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

Reviewed by: ~~ 
Page 4 of9 

Wade Nieuwsma, Assistant Laboratory Manager 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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·1~m·~-t: Your Environmental Monitoring Partner 
~~~~~~ Inter-Mountain Labs--------------------------------------
·~TCR·Mou~TAI~ LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 
1849 Terra Report ID: S1106179001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: s 1106179-002 CollectionDate: 6/8/2011 11 :20:00 AM 

ClientSample ID: SW-2 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum 0.2 mg/L 0.1 EPA 200.7 6/9/2011 4:28 05 PM OG 

Arsenic 0.006 mg/L 0.005 EPA 200.8 6/9/2011 4:47:46 PM MS 

Barium NO mg/L 0.5 EPA 200.8 6/9/2011 4:47:46 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 6/9/2011 4:28 05 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 6/9/2011 4:47:46 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 6/9/2011 4:28:05 PM OG 

Copper NO mg/L 0.01 EPA 200.8 6/9/2011 4:47:46 PM MS 

Iron 0.11 mg/L 0.05 EPA 200.7 6/14/2011 1 :43:11 PM OG 

Lead NO mg/L 0.02 EPA 200.8 6/9/2011 4:47:46 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 6/14/2011 VR 

Molybdenum NO mg/L 0.02 EPA 200.8 6/9/2011 4:47:46 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 6/9/2011 4:28:05 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 6/9/2011 4:47:46 PM MS 

Silver NO mg/L 0.003 EPA 200.8 6/9/2011 4:47:46 PM MS 

Uranium 0.0036 mg/L 0.0003 EPA 200.8 6/9/2011 4:47:46 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 6/9/2011 4:47:46 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 6/9/2011 4:28:05 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 6/13/2011 6:49:58 PM MS 

Metals- Total 

Iron 0.18 mg/L 0.05 EPA 200.7 6/10/2011 7:03:43 PM OG 

Manganese 0.03 mg/L 0.02 EPA 200.7 6/10/2011 7:03:43 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: _,d"-""W::.....:..~--------_-.,--::::::::::-__ _ 
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of 9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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-~~m··~-..... L Your Environmental Monitoring Partner 
.~H~H~R~M~ou~H~r .. ~.N~,~ .. !!i!., Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,_S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 
1849 Terra Report ID: S1106179001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S11 06179-002 Collection Date: 6/8/2011 11 :20:00 AM 

ClientSample ID: SW-2 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 2.4 pCi/L 2 SM 7110B 6/29/2011 SH 

Gross Alpha Precision (±) 1.6 pCi/L SM 7110B 6/29/2011 SH 

Gross Beta 4.7 pCi/L 3 SM 7110B 6/29/2011 SH 

Gross Beta Precision (±) 2.1 pCi/L SM 7110B 6/29/2011 SH 

Lead 210 NO pCi/L OTW01 6/22/2011 7:28:05 PM SH 

Lead 21 0 Precision (±) NA pCi/L OTW01 6/22/2011 7:28:05 PM SH 

Polonium 210 NO pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/20/2011 7 59:52 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/20/2011 7:59:52 PM SH 

Radium 228 1.7 pCi/L Ra-05 7/11/2011 4:25 00 PM SH 

Radium 228 Precision (±) 1.0 pCi/L Ra-05 7/11/2011 4:25 00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/20/2011 8:17:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/20/2011 8:17:00 AM SH 

Radionuclides - Suspended 

Lead 210 NO pCi/L OTW01 6/24/2011 12:25:24 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/24/2011 12:25:24 PM SH 

Polonium 210 NO pCi/L OTW01 6/23/2011 7:00:29 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/23/2011 7:00:29 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/24/2011 11 :48:00 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/24/2011 11:48:00 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/23/2011 8:32:00 AM SH 

Thorium 230 Precision (±) NA pCi!L ACW10 6/23/2011 8:32:00 AM SH 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ ].4-4" ~ 
Reviewed by: _.{:1_"""""'_'/:;...;;...""~--.....__ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 6 of9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

IHHR MOUHTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: 

Lab ID: 

ClientSample ID: 

COC: 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

ROSS IRS 

S1104083-003 

SW-3 

136432 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

Result Units 

9.03 S.U. 

1040 1-Jmhos/cm 

5.83 mg/L 

57.6 % 

4.40 NTU 

14.4 oc 
149 mV 

442 mg/L 

488 mg/L 

25 mg/L 

5 mg/L 

0.2 mg/L 

ND mg/L 

149 mg/L 

35 mg/L 

35 mg/L 

13 mg/L 

181 mg/L 

NO mg/L 

Qual 

Date Reported 

Report ID: 

WorkOrder: 

CollectionDate: 

Date Received: 

FieldSampler: 

Matrix: 

RL Method 

5 

5 

5 

0.1 

0.1 

1 

0.1 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

5/12/2011 

S1104083001 

S1104083 

4/6/2011 1 :45:00 PM 

4/7/2011 7:50:00 AM 

RF 

Water 

Date Analyzed/lnit 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/6/2011 1 :45:00 PM 

4/7/2011 5:07:38 PM 

4/7/2011 5:07:38 PM 

4/7/2011 5:07:38 PM 

4/7/2011 10:39:00 PM 

4/7/2011 5:07:38 PM 

4/26/2011 10:20:00 AM 

4/7/2011 10:39:00 PM 

4/7/2011 5:11 25 PM 

4/7/2011 5:11 25 PM 

4/7/2011 5:11 25 PM 

4/7/2011 5:11 25 PM 

4/13/201111:10:00AM 

pH 8.7 s.u. 0.1 

5 

10 

5 

SM 4500 H B 4/7/2011 5:07:38 PM 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

971 

740 

NO 

4.1 

12.78 

12.08 

2.81 

680 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ ) /J 4 __ .,--__ 
Reviewed by: _,f::!""""-'/:;....;...""~--.._ ________ _ 

1-Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

0.1 

0.01 

0.01 

0.01 

10 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

4/7/2011 5:07:38 PM 

4/8/2011 6:20:00 PM 

4/7/2011 2 05:00PM 

4/7/2011 9:51:00 AM 

5/2/2011 12:27:22 PM 

5/2/2011 12:27:22 PM 

5/2/2011 12:27 22 PM 

5/2/2011 12:27:22 PM 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 7 of 12 

KO 

KO 

KO 

KO 

KO 

AS 

KO 

DG 

OG 

DG 

DG 

AS 

KO 

KO 

JF 

JF 

KB 

WN 

WN 

WN 

WN 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
49

ER Addendum 3.4-E 
March 2015



~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs-------------------------------------=---

lt-IHR MOUHTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 

1849 Terra Report ID: 81104083001 
Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: 81104083 

Lab ID: s 11 04083-003 Collection Date: 4/6/2011 1 :45:00 PM 

ClientSample ID: SW-3 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 4/7/2011 5 11:25 PM DG 

Arsenic NO mg/L 0.005 EPA 200.8 4/7/2011 2:20:17 PM MS 

Barium NO mg/L 0.5 EPA 200.8 4/7/2011220:17 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 4/7/2011 5 11:25 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 4/7/2011220:17 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 4/7/2011 5 11:25 PM OG 

Copper NO mg/L 0.01 EPA 200.8 4/7/2011 2 20:17 PM MS 

Iron 0.11 mg/L 0.05 EPA 200.7 4/7/2011 5 11:25 PM OG 

Lead NO mg/L 0.02 EPA 200.8 4/7/2011 2 20:17 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 4/12/2011 11 :48:24 AM BK 

Molybdenum NO mg/L 0.02 EPA 200.8 4/7/20112:20:17 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 4/7/2011 5 11:25 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 4/7/2011 220:17 PM MS 

Silver NO mg/L 0.003 EPA 200.8 4/7/2011220:17 PM MS 

Uranium 0.0239 mg/L 0.0003 EPA 200.8 4/7/2011 2:20:17 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 4/7/20112:20:17 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 4/7/2011 5 11:25 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 4/11/2011 5:19:43 PM MS 

Metals -Total 

Iron 0.31 mg/L 0.05 EPA 200.7 4/8/2011 4:55:57 PM OG 

Manganese 0.06 mg/L 0.02 EPA 200.7 4/8/2011 4:55:57 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: d/~-
Wade Nieuwsma, Assistant Laboratory Manager 

Page 8 of 12 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
50

ER Addendum 3.4-E 
March 2015



-~~m~-1: 
~~~~~~ Inter-Mountain Labs--------------------------------------
IMHR MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 5/12/2011 

1849 Terra Report ID: S1104083001 

Sheridan, WY 82801 

ProjectName: ROSS IRS WorkOrder: S1104083 

Lab ID: s 11 04083-003 CollectionDate: 4/6/2011 1 :45:00 PM 

ClientSample ID: SW-3 Date Received: 4/7/2011 7:50:00 AM 

COC: 136432 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 14.9 pCi/L 2 SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Alpha Precision (±) 2.1 pCi/L SM 7110B 4/17/2011 9:40:04 PM SH 

Gross Beta 9.9 pCi/L 4 SM7110B 4/17/2011 9:40:04 PM SH 

Gross Beta Precision (±) 2.2 pCi/L SM 7110B 4/17/2011 9:40:04 PM SH 

Lead 210 3.3 pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Lead 21 0 Precision (±) 0.7 pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Polonium 210 NO pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 4/27/201112:36:19PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/27/201112:36:19PM SH 

Radium 228 NO pCi/L Ra-05 4/26/2011 3:55:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 4/26/2011 3:55:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 4/26/2011 8:52:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 4/26/2011 8:52:00 AM SH 

Radionuclides -Suspended 

Lead 210 NO pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 4/29/2011 2:43:00 PM SH 

Polonium 210 NO pCi!L OTW01 4/29/2011 7:38:00 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 4/29/2011 7:38:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 4/25/2011 9:28:01 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 4/25/2011 9:28:01 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 4/26/2011 1 :55:00 PM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 4/26/2011 1 :55:00 PM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

:'7 } /J ~ .,-
Reviewed by: ...J~:::..w-~::....:...,..w-__ ..____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 9 of 12 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Your Enviromental Monitoring Partner .n;tl: 
~,~!i!nii!oRii!i,.~o!i!u"~T .. i!iii,~~L~"~"s 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an-.-W-yo_m_i_n_g -8-28_0_1--p-h-: -(3_0_7_) -57-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 
1849 Terra Report ID: S1105104001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S1105104-003 Collection Date: 5/4/2011 2:15:00 PM 

ClientSample ID: SW-3 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.54 

1306 

3.53 

35.6 

17.24 

13.8 

+197 

648 

755 

17 

6 

0.2 

NO 

149 

46 

44 

9 

250 

0.2 

84 

1140 

950 

8 

9.3 

16.97 

16.22 

2.25 

890 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ ].4~ <"' 

S.U. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

IJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 5/4/2011 2:15:00 PM 

Field 5/4/2011 2:15:00 PM 

Field 5/4/2011 2:15:00 PM 

Field 5/4/2011 2:15:00 PM 

Field 5/4/2011 2:15:00 PM 

Field 5/4/2011 2:15 00 PM 

Field 5/4/2011 2:15 00 PM 

SM 2320B 5/6/2011 10:59:46 PM 

SM 2320B 5/6/2011 10 59:46 PM 

SM 2320B 5/6/2011 10:59:46 PM 

EPA 300.0 5/10/2011 9:33:00 AM 

SM 4500FC 5/6/2011 10:59:46 PM 

EPA 353.2 5/16/201112:47:00PM 

EPA 300.0 5/10/2011 9:33:00 AM 

EPA 200.7 5/9/2011 6:01 :41 PM 

EPA 200.7 5/9/2011 6:01 :41 PM 

EPA 200.7 5/9/2011 6:01 :41 PM 

EPA 200.7 5/9/2011 6:01 :41 PM 

EPA 350.1 5/19/2011 11 :09:00AM 

SM 4500 H B 5/6/2011 10:59:46 PM 

SM 2510B 5/6/2011 10:59:46 PM 

SM 2540 5/10/2011 4:30:00 PM 

SM 2540 5/11/2011 12:35:00 AM 

SM 2130 5/6/2011 12:08:00 AM 

SM 1030E 5/17/201110:57:59AM 

SM 1030E 5/17/2011 10:57:59 AM 

SM 1030E 5/17/201110:57:59AM 

SM 1030E 5/17/2011 10:57:59 AM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Reviewed by: ..:'f:t'-""-~"--""~----....._____ ________ _ 
Wade Nieuwsma, Assistant Laboratory Manager 

Page 7 of9 

AMB 

AMB 

AMB 

LK 

AMB 

LJK 

LK 

DG 

DG 

DG 

DG 

MEL 

AMB 

AMB 

JF 

JF 

TWP 

KO 

KO 

KO 

KO 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
52

ER Addendum 3.4-E 
March 2015



-uYt~: 
!!'!,,.o!i!Hi!!'Rii!i,.~o!!i!u,.!'!'T"i!i!i,,.~L!i!"i!!i!"' 1 nter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an-.-W-yo_m_i_n_g -8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 
1849 Terra Report ID: S1105104001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S11 05104-003 CollectionDate: 5/4/2011 2:15:00 PM 

ClientSample ID: SW-3 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 5/6/2011 5:21:43 PM MS 

Barium ND mg/L 0.5 EPA 200.8 5/6/2011 5:21:43 PM MS 

Boron 0.2 mg/L 0.1 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 5/6/2011 5:21:43 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Copper ND mg/L 0.01 EPA 200.8 5/6/2011 5:21:43 PM MS 

Iron 0.26 mg/L 0.05 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Lead ND mg/L 0.02 EPA 200.8 5/6/2011 5:21:43 PM MS 

Mercury ND mg/L 0.001 EPA 245.1 5/10/2011 5 56:06 PM BK 

Molybdenum ND mg/L 0.02 EPA 200.8 5/6/2011 5:21:43 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 5/6/2011 5:21 :43 PM MS 

Silver ND mg/L 0.003 EPA 200.8 5/6/2011 5:21 :43 PM MS 

Uranium 0.0176 mg/L 0.0003 EPA 200.8 5/6/2011 5:21 :43 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 5/6/2011 5:21 :43 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 5/9/2011 6:01 :41 PM DG 

Metals - Suspended 

Uranium ND mg/L 0.001 EPA 200.8 5/11/2011 12:05:03 PM MS 

Metals -Total 

Iron 0.93 mg/L 0.05 EPA 200.7 5/9/2011 6:50:55 PM DG 

Manganese 0.65 mg/L 0.02 EPA 200.7 5/9/2011 6:50:55 PM DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ ].4--4 ~ 
Reviewed by: ..Jf:!.:::;.s..:-'/::.....::..""~--......___ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 8 of9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M'l: Your Enviromental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

II'IHR-MouwTAIH LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 6/15/2011 

1849 Terra Report ID: S1105104001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105104 

Lab ID: S1105104-003 Collection Date: 5/4/2011 2:15:00 PM 

ClientSample ID: SW-3 Date Received: 5/5/2011 7:50:00 AM 

COC: 136433 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 10.3 pCi/L 2 SM7110B 5/23/2011 1 0 58 28 PM SH 

Gross Alpha Precision (±) 2.1 pCi!L SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta 10.3 pCi/L 4 SM 7110B 5/23/2011 10:58:28 PM SH 

Gross Beta Precision (±) 2.4 pCi/L SM 7110B 5/23/2011 10:58:28 PM SH 

Lead 210 1.7 pCi/L OTW01 5/20/2011 11 :03:40AM SH 

Lead 21 0 Precision (±) 0.5 pCi/L OTW01 5/20/2011 11 :03:40AM SH 

Polonium 210 ND pCi/L OTW01 5/19/2011 4:01:33 PM SH 

Polonium 210 Precision(±) NA pCi/L OTW01 5/19/2011 4:01 :33 PM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 5/17/2011 6:13:37 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 5/17/2011 6:13:37 PM SH 

Radium 228 NO pCi/L Ra-05 5/23/2011 4:39:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 5/23/2011 4 39:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/3/2011 6:48:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/3/2011 6:48:00 AM SH 

Radionuclides - Suspended 

Lead 210 1.5 pCi/L OTW01 5/20/2011 1 :39:39 PM SH 

Lead 21 0 Precision (±) 0.7 pCi/L OTW01 5/20/2011 1 39:39 PM SH 

Polonium 210 NO pCi/L OTW01 5/19/2011 5:4625 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 5/19/2011 5:46:25 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 
Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 5/18/2011 1 :57:07 PM SH 
Thorium 230 NO pCi/L 0.2 ACW10 6/4/2011 11:43:00 AM SH 
Thorium 230 Precision (±) NA pCi/L ACW10 6/4/2011 11:43:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/J~ ~ 
Reviewed by: _,f::t."-""'_'/:;...;;_""~--....____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 9 of 9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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IIYt~:: ~.H~T<~. ~M~ou~H~T .. ~,H~,~ .. !!I! •• 1 nter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5 ______________ _ 
Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 

1849 Terra Report ID: S1105336001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-003 Collection Date: 5/23/2011 3:00:00 PM 

ClientSample ID: SW-3 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 9.08 S.U. Field 5/23/2011 3:00:00 PM 

Conductivity 1151 ~mhos/em Field 5/23/2011 3:00:00 PM 

Dissolved Oxygen 5.04 mg/L Field 5/23/2011 3:00:00 PM 

Dissolved Oxygen (pet) 49.1 % Field 5/23/2011 3:00:00 PM 

Turbidity 9.59 NTU Field 5/23/2011 3:00:00 PM 

Temperature 13.4 oc Field 5/23/2011 3:00:00 PM 

Oxygen Reduction Potential (ORP) +114 mV Field 5/23/2011 3:00:00 PM 

Anions/Cations 

Alkalinity, Total (As CaC03) 522 mg/L 5 SM 2320B 5/24/2011 5:31:42 PM AMB 

Alkalinity, Bicarbonate as HC03 575 mg/L 5 SM 2320B 5/24/2011 5:31:42 PM AMB 

Alkalinity, Carbonate as C03 30 mg/L 5 SM 2320B 5/24/2011 5:31:42 PM AMB 

Chloride 6 mg/L EPA 300.0 5/24/2011 6:23:00 PM KO 

Fluoride 0.2 mg/L 0.1 SM 4500FC 5/24/2011 5:31:42 PM AMB 

Nitrogen, Nitrate-Nitrite (as N) NO mg/L 0.1 EPA 353.2 5/27/2011 1:47:00 PM LJK 

Sulfate 192 mg/L EPA 300.0 5/24/2011 6:23:00 PM KO 

Calcium 32 mg/L EPA 200.7 5/24/2011 3:19:08 PM DG 

Magnesium 41 mg/L EPA 200.7 5/24/2011 3:19:08 PM DG 

Potassium 10 mg/L EPA 200.7 5/24/2011 3:19:08 PM DG 

Sodium 210 mg/L EPA 200.7 5/24/2011 3:19:08 PM DG 
Nitrogen, Ammonia (As N) NO mg/L 0.1 EPA 350.1 6/2/2011 2:32:00 PM MEL 

General Parameters 

pH 8.7 S.U. 0.1 SM 4500 H B 5/24/2011 5:31:42 PM AMB 
Electrical Conductivity 993 ~mhos/em 5 SM 2510B 5/24/2011 5:31:42 PM AMB 
Total Dissolved Solids (180) 790 mg/L 10 SM 2540 5/25/2011 12:20:00 PM JF 
Total Suspended Solids 12 mg/L 5 SM 2540 5/24/2011 4:10:00 PM JF 
Turbidity 6.9 NTU 0.1 SM 2130 5/24/2011 9:17:00 AM KB 

Data Quality 

Cation Sum 14.32 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 
Anion Sum 14.62 meq/L 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 
Cation-Anion Balance (± 5%) 1.03 % 0.01 SM 1030E 6/1/2011 2:43:14 PM KO 
Solids, Total Dissolved (Calc) 800 mg/L 10 SM 1030E 6/1/2011 2:43:14 PM KO 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J--?' .r-
Reviewed by: ..... ~:::;.w-'/::...::...""~--..____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 7 of 9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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uYt~: .~H!!ii!rci!o• ~i!i,.~ouii.iH~T"~'N~,iiii!i"~"' 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e.-S-h-e-ri-da_n_,_W_y_o_m_i_ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5 ______________ _ 
Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 

1849Terra Report ID: S1105336001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: S1105336-003 Collection Date: 5/23/2011 3:00:00 PM 

ClientSample ID: SW-3 Date Received: 5/24/2011 8:17:00 AM 

COC: 136442 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 5/24/2011 3:19:08 PM OG 

Arsenic NO mg/L 0.005 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Barium NO mg/L 0.5 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 5/24/2011 3:19:08 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 5/24/2011 3:19:08 PM OG 

Copper NO mg/L 0.01 EPA 200.8 5/24/2011 1:36:59 PM MS 

Iron 0.10 mg/L 0.05 EPA 200.7 5/24/2011 3:19:08 PM OG 

Lead NO mg/L 0.02 EPA 200.8 5/24/2011 1:36:59 PM MS 

Mercury NO mg/L 0.001 EPA 245.1 5/27/2011 10 29 00 AM BK 

Molybdenum NO mg/L 0.02 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 5/24/2011 3:19:08 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Silver NO mg/L 0.003 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Uranium 0.0152 mg/L 0.0003 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 5/24/2011 1 :36:59 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 5/24/2011 3:19:08 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 6/2/2011 10:07:56 AM MS 

Metals -Total 

Iron 0.60 mg/L 0.05 EPA 200.7 5/26/2011 4:14:31 PM OG 

Manganese 0.12 mg/L 0.02 EPA 200.7 5/26/2011 4:14:31 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J --?'" .r-
Reviewed by: et./,t:/ "-----

~~~~----~~----~---
Wade Nieuwsma, Assistant Laboratory Manager 
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UYtt: 
~ ... ~H~R "!! .. ~ou~ .. ~T .. ~, .. ~,~ .. !!I! •• 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,_S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5---------------

Your Enviromental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/1/2011 
1849 Terra Report ID: s 11 05336001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1105336 

Lab ID: s 11 05336-003 CollectionDate: 5/23/2011 3:00:00 PM 

ClientSample ID: SW-3 Date Received: 5/24/2011 8:17:00AM 

COC: 136442 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 12.7 pCi/L 2 SM7110B 6/9/2011 9:34:44 AM SH 

Gross Alpha Precision (±) 2.1 pCi/L SM 7110B 6/9/2011 9:34:44 AM SH 

Gross Beta 9.5 pCi/L 4 SM7110B 6/9/2011 9:34:44 AM SH 

Gross Beta Precision (±) 2.3 pCi/L SM 7110B 6/9/2011 9:34:44 AM SH 

Lead 210 NO pCi/L OTW01 6/4/2011 8:20:52 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/4/2011 8:20:52 PM SH 

Polonium 210 NO pCi/L OTW01 6/6/2011 12:26:33 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/6/2011 12:26:33 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/3/2011 2:44:10 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/3/2011 2:44:10 PM SH 

Radium 228 NO pCi/L Ra-05 6/21/2011 3:19:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 6/21/2011 3:19:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/10/2011 9:45:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/10/2011 9:45:00 AM SH 

Radionuclides - Suspended 

Lead 210 1.2 pCi/L OTW01 6/14/2011 5:27:43 PM SH 

Lead 210 Precision(±) 0.4 pCi/L OTW01 6/14/2011 5:27:43 PM SH 

Polonium 210 NO pCi/L OTW01 6/13/2011 7:32:00 PM SH 

Polonium 21 0 Precision (±) NA pCi/L OTW01 6/13/2011 7:32:00 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/15/2011 9:26:00 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/15/2011 9:26 00 AM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/17/2011 9:01:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/17/2011 9:01:00 AM SH 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J-4" ~ 
Reviewed by: .... ~"'""""::....:...~----------------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 9 of9 

Kendrick Expansion Area 
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~ I m II: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

·~rcR MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 
1849 Terra Report ID: S11 06179001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S11 06179-003 Collection Date: 6/8/2011 12:45:00 PM 

ClientSample ID: SW-3 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Field 

pH 8.42 S.U. Field 6/8/2011 12:45:00 PM 

Conductivity 1127 1Jmhos/cm Field 6/8/2011 12:45:00 PM 

Dissolved Oxygen 4.03 mg/L Field 6/8/2011 12:45:00 PM 

Dissolved Oxygen (pet) 44.5 % Field 6/8/201112:45:00PM 

Turbidity 4.20 NTU Field 6/8/2011 12:45 00 PM 

Temperature 19.4 oc Field 6/8/2011 12:45:00 PM 

Oxygen Reduction Potential (ORP) +239 mV Field 6/8/2011 12:45:00 PM 

Anions/Cations 

Alkalinity, Total (As CaC03) 599 mg/L 5 SM 2320B 6/10/2011 5:24:12 PM AMB 

Alkalinity, Bicarbonate as HC03 699 mg/L 5 SM 2320B 6/10/2011 5:24:12 PM AMB 

Alkalinity, Carbonate as C03 15 mg/L 5 SM 2320B 6/10/2011 524:12 PM AMB 

Chloride 3 mg/L EPA 300.0 6/11/2011 7:59:00 PM KO 

Fluoride 0.3 mg/L 0.1 SM 4500FC 6/1 0/2011 5:24:12 PM AMB 

Nitrogen, Nitrate-Nitrite (as N) ND mg/L 0.1 EPA 353.2 6/16/2011 2:16:00 PM MEL 

Sulfate 89 mg/L EPA 300.0 6/11/2011 7 59:00 PM KO 

Calcium 45 mg/L EPA 200.7 6/9/2011 4:30:29 PM DG 

Magnesium 42 mg/L EPA 200.7 6/9/2011 4:30:29 PM DG 

Potassium 9 mg/L EPA 200.7 6/9/2011 4:30:29 PM DG 

Sodium 212 mg/L 1 EPA 200.7 6/9/2011 4:30:29 PM DG 

Nitrogen, Ammonia (As N) ND mg/L 0.1 EPA 350.1 6/17/2011 10:38:00 AM LJK 

General Parameters 

pH 8.4 S.U. 0.1 SM 4500 H B 6/1 0/2011 5:24:12 PM AMB 

Electrical Conductivity 1010 1Jmhos/cm 5 SM 2510B 6/10/2011 5:24:12 PM AMB 

Total Dissolved Solids (180) 820 mg/L 10 SM 2540 6/10/2011 3:05:00 PM JF 

Total Suspended Solids ND mg/L 5 SM 2540 6/9/2011 5:20:00 PM JF 

Turbidity 3.1 NTU 0.1 SM 2130 6/9/2011 11 :08:00AM ESM 

Data Quality 

Cation Sum 15.14 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 
Anion Sum 13.90 meq/L 0.01 SM 1030E 6/17/201110:17:04AM KO 
Cation-Anion Balance (± 5%) 4.27 % 0.01 SM 1030E 6/17/201110:17:04AM KO 
Solids, Total Dissolved (Calc) 760 mg/L 10 SM 1030E 6/17/201110:17:04AM KO 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
c Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
s Spike Recovery outside accepted recovery limits 

Reviewed by: t:/1_/~ 
Page 7 of 9 

Wade Nieuwsma, Assistant Laboratory Manager 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I m·l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

INHR-MOUNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 
1849 Terra Report ID: S1106179001 
Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: s 1106179-003 Collection Date: 6/8/2011 12:45:00 PM 

ClientSample ID: SW-3 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 6/9/2011 4 30:29 PM DG 

Arsenic ND mg/L 0.005 EPA 200.8 6/9/2011 4:51:45 PM MS 

Barium ND mg/L 0.5 EPA 200.8 6/9/2011 4:51:45 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 6/9/2011 4:30:29 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 6/9/2011 4:51:45 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 6/9/2011 4:30:29 PM DG 

Copper ND mg/L 0.01 EPA 200.8 6/9/2011 4:51:45 PM MS 

Iron 0:48 mg/L 0.05 EPA 200.7 6/9/2011 4:30 29 PM DG 

Lead ND mg/L 0.02 EPA 200.8 6/9/2011 4:51:45 PM MS 

Mercury ND mg/L 0.001 EPA 245.1 6/14/2011 VR 

Molybdenum ND mg/L 0.02 EPA 200.8 6/9/2011 4:51 :45 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 6/9/2011 4:30:29 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 6/9/2011 4:51:45 PM MS 

Silver ND mg/L 0.003 EPA 200.8 6/9/2011 4:51 :45 PM MS 

Uranium 0.0098 mg/L 0.0003 EPA 200.8 6/9/2011 4:51 :45 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 6/9/2011 4:51 :45 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 6/9/2011 4 30:29 PM DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 6/13/2011 6:53:58 PM MS 

Metals -Total 

Iron 0.91 mg/L 0.05 EPA 200.7 6/10/2011 7 10:52 PM DG 

Manganese 0.71 mg/L 0.02 EPA 200.7 6/10/2011 7:10:52 PM DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~.4-4' ~ 
Reviewed by: ~ .._______ 

~~~~-----------------Wade Nieuwsma, Assistant Laboratory Manager 
Page 8 of9 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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·1~m·~1: Your Environmental Monitoring Partner 
!!!,H~n;.• .~ .. ~ou~H~rA~'"~'~A!l=!., 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/14/2011 

1849 Terra Report ID: S11 06179001 

Sheridan, WY 82801 

ProjectName: ROSS ISR WorkOrder: S1106179 

Lab ID: S11 06179-003 Collection Date: 6/8/2011 12:45:00 PM 

ClientSample ID: SW-3 Date Received: 6/8/2011 4:58:00 PM 

COC: 137101 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 15.0 pCi/L 4 SM7110B 6/29/2011 809:18 PM SH 

Gross Alpha Precision (±) 3.7 pCi/L SM 7110B 6/29/2011 8 09:18 PM SH 

Gross Beta 12.4 pCi/L 7 SM 7110B 6/29/2011 8:09:18 PM SH 

Gross Beta Precision (±) 4.3 pCi/L SM 7110B 6/29/2011 8 09:18 PM SH 

Lead 210 ND pCi/L OTW01 6/22/2011 7:28:05 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/22/2011 7:28:05 PM SH 

Polonium 210 NO pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Polonium 210 Precision(±) NA pCi/L OTW01 6/22/2011 2:02:18 PM SH 

Radium 226 NO pCi/L 02 SM 7500-Ra B 6/20/2011 7:59:52 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/20/2011 7:59:52 PM SH 

Radium 228 NO pCi/L Ra-05 7/11/2011 4:25:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 7/11/2011 4:25:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 6/20/201112:21:00PM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/20/201112:21:00PM SH 

Radionuclides - Suspended 

Lead 210 NO pCi/L OTW01 6/24/2011 12 2524 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 6/24/2011 12:25:24 PM SH 

Polonium 210 NO pCi/L OTW01 6/23/2011 7:00:29 PM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 6/23/2011 7:00:29 PM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 6/24/2011 11 :48:00 AM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 6/24/2011 11 :48:00 AM SH 
Thorium 230 NO pCi/L 0.2 ACW10 6/23/2011 8:32:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 6/23/2011 8:32:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } .4--?' .,-
Reviewed by: ..J0.:::;..w-~::;_;;_""~--.._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 9 of 9 
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~/'-/'
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ _,,R.~=o...::...7_S-t,/'--.s~~=c...=:..:;;...-----------
Site Name. __ ___;:;S"---'-'r.J:..,_----"1.....__ _____ _ 

Date 8 - 1 I -1 ( 

Technician/Engineer ----'hf----L'~:=..>o::>o=---.::::....__ ___________ _ 

Devices 

Flow/Automatic sampler Device -~P~?G__,.,O.:....._ ___________ _ 

Device Flow or Stage Reading 2-Brz/o, 7zB' CFS/FT 
I 

Device Battery Charge I tf. ~ () Volts 

/. 3'1 C~5;c;._.c:?7'- U(~ ~~ 
~ 

Device Data Download ({;;)or No 

Sample Collected by Device Yes o~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

* v~~ ~ ~~/-uu-f 
6~- bt.cL-/P ~ ~~ . 
~~~~~wu.-t~ 
~~~.1<--F 

Measurement Device --------------------
Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected @ or No 

Water Qualitv Field Parameters for Storm or Instantaneous Sample 

I I 

I 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jamhos/cm) (OC) Turbidity (NTU) DOmg/1 DO% ORP I 

1/30 7." '$ //'7'$tt5 I 22.2 Cf,S'B z,qc;- gs-.o 
I 
+l~r 

--- --------- --------~ -- ---

Lab Information 

Lab COC # --'-!_3_7J--1,..._!-=-0-=fo:::..__ __ 
Date Samples to Lab _______ _ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc 
~ ~ -

Kendrick Expansion Area 
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/""~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ -~..&.....:..::...t:J_?-=S-r/~~=--.:....::===------------
7 

Site Name. _ _____...:3~W==------~-1 _______ _ 

Date 1~ ~-!( ~ /{/~ 

Technician/Engineer ----,HI--.::.:u-!:?.:..:J/.=.:o::&e-==---------------

Devices 

Flow/Automatic sampler Device --"p"'---'~'---'---..:::...b_7!....:./--=Z, _________ _ 

Device Flow or Stage Reading tJ, tJ'f'1 U ·II# I CFS/FT - ~ J ~ - w~ ~ 
7 {) 

Device Battery Charge G <>-tHf) Volts S~M-f 
Device Data Download ~ or No 

Sample Collected by Device Yes or~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

~nstantaneous Flow 

Measured Flow Yes or~1 

Measurement Device --------------------
Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Field Parameters for Storm or Instantaneous Sam le 

Time 

Lab Information 

Temperature 
Corrected 

Lab COC # ________ _ 

')ate Samples to Lab ________ _ 

DO% ORP 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 

Kendrick Expansion Area 
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/"'~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client -----=~::;...._.=..;'r;v__,'~7/'---'-...s--=~;....:;....:;____;,_,;,_ __________ _ 

Site Name. ---~o::.....a:::w;....._~ --=l-=--------

..,--
Technician/Engineer ---f,l:___.t-<~t""'L4:,e..,<'P.R......__ ___________ _ 

Devices 

Flow/Automatic sampler Device -~=12z..,..,..""-'W~=----------------
Device Flow or Stage Reading t;.OOIJL /o. o11 CFS/FT 

I 

Device Battery Charge 1 '3. 513 Volts 

Device Data Download @ or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or <fj9) 
Measurement Device ------------------------
Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected ~or No 

Water Quality Field Parameters for Storm or Instantaneous Samole 

I 

' 
Temperature 

Corrected 
PH Conductance Temp. 

Time (units) (Jlmhos/cm) (OC) Turbidity (NTU) oomwl DO% 

I ~10 I B·ID !705/,lf:,, 2{. () 1-.'61 lj.~3 5'/.t) 
~~ ---~---

Lab Information 

Lab COC # __ _._l--":3'---7....,__..1 ....... 0"--"o~"""a __ 

'Jate Samples to Lab _________ _ 

ORP 

/&:.~ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
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~/'-/'
VVWCENGINEERING 

Surface Water Field Sheet 

Project/Client --·~-R~P..::..~~t'-/__,6"""~::......::........o<:..:>:::::....>o:::..o:::::::.._ _______ _ 

Site Name. ~lA),.;;... 
----~~~--------------

Date q .. '7 · I I e 111 '!;~ 

Technician/Engineer ____ _,:-,_r__:~::..:....::==-....:....._------------------------

Devices 

Flow/Automatic sampler Device ;:t::!?W fR 71 z,-
Device Flow or Stage Reading .Q,t~OO/~'b'/~CFS/FT -(/~ ~ (}~ -
Device Battery Charge GD~ Volts w~ :7~~. 
Device Data Download @or No 

Sample Collected by Device Yes or~ 
Staff gage reading if installed -----=====-----Ft 

Crest gage readings if installed - Ft 

Instantaneous Flow 

Measured Flow Yes o@ 

Measurement Device ------------------------

Flow Rate -----------------· CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or(§) - ~4 ~ ..fo d.~.t2e_ 
Water Qualitv Field Parameters for Storm or Instantaneous Sam ole 
I 

I 
Temperature 

I Corrected 
PH Conductance Temp. 

Time (units) (!&mhos/em) (OC) Turbidity (NTU) DOmg/1 DO% 

-~- --- -- -- -- - -- - ------------

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

I 

ORP 

I -- ------- _____ j 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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/'/'/I' 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ -*tf..>...>::::..rk.::....:7::::,./'---"'~~"""""""""-------------
7 

Site Name. ---~~w<!IL._-_2.:::::_ _____ _ 

a t"/JoO 

Technician/Engineer __ h........_."'<=--+-l--.a.lo
4

f<,....::..p{_c-=:.._ __________ _ 

Devices 

Flow/Automatic sampler Device ___ :;8.._=--=~'--"0'---------------
Device Flow or Stage Reading fJ.or;~ /,, otz. CFS/FT 

{ 

Device Battery Charge /-3. ~1 Volts 

Device Data Download {9 or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

Instantaneous Flow 

Measured Flow Yes or@ 
Measurement Device ___ --_________________ _ 

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Field Parameters for Storm or Instantaneous Sam 

Time 

Temperature 
Corrected 

PH Condudanc:e 
Turbid! DO% ORP 

L I 'ltfl___ -lo --1---------+--_=-J 

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 

Kendrick Expansion Area 
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client --~f<"""tJ::.....7~$::::::....1r-/--~"""'~=~=------------
Site Name. _ __.S~r.v~'_..:::;3 ______ _ 

Date 1- 1- ({ e /73f? 

Technician/Engineer ---16~~===------------

Devices 

Flow/ Automatic sampler Device ____.:-Q._;.o-=--7<'o:::..o-..D4-L------J~~rz-L-L-t__.Z=----------

Device Flow or Stage Reading o. ooo /-o. t>t8CFS/FT hA.u.. 
I ... Q 

Device Battery Charge G rrc-£? Volts 

Device Data Download @or No 

Sample Collected by Device Yes or@ 
Staff gage reading if installed Ft 

Crest gage readings if installed 

Instantaneous Flow 

Measured Flow Yes or@ 

_____ Ft 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature I 

I Corrected 
PH Conductance Temp. 

Time (units) (Jimhoslcm) (OC) Turbidity (NTU) DO mg/1 DO% 

--~---- ·-·----- ~----_j --

Lab Information 

Lab COC # ________ _ 

')ate Samples to Lab ---------

I 

ORP 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet.doc 

I 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 
1849 Terra Report ID: S1108250001 
Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 
Lab ID: S1108250-001 Collection Date: 8/11/2011 11:30:00 AM 

ClientSample ID: SW-1 Date Received: 8/12/2011 3:1 0:00 PM 

COC: 137106 FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

7.63 

1173 

2.95 

35.0 

9.58 

22.2 

+134 

559 

674 

NO 

10 

0.3 

NO 

105 

32 

28 

12 

250 

NO 

8.3 

1300 

810 

14 

8.8 

15.05 

13.66 

4.82 

770 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ /J --4" or-
Reviewed by: ..... ~:::.J.o:::....::..~--...____ ________ _ 

S.U. 

1Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 8/11/2011 11:30:00 AM 

Field 8/11/2011 11:30:00 AM 

Field 8/11/2011 11:30:00 AM 

Field 8/11/2011 11:30:00 AM 

Field 8/11/2011 11:30:00 AM 

Field 8/11/2011 11:30:00 AM 

Field 8/11/20111130:00AM 

SM 2320B 8/15/2011 7:53:44 PM 

SM 2320B 8/15/2011 7:53:44 PM 

SM 2320B 8/15/2011 7:53:44 PM 

EPA 300.0 8/15/2011 9:03:00 PM 

SM 4500FC 8/15/2011 7:53:44 PM 

EPA 353.2 8/17/2011 12:56:00 PM 

EPA 300.0 8/15/2011 9:03:00 PM 

EPA 200.7 8/16/2011 1 :30:48 PM 

EPA 200.7 8/16/2011 1 :30:48 PM 

EPA 200.7 8/16/2011 1 30:48 PM 

EPA 200.7 8/16/2011 1 :30:48 PM 

EPA 350.1 8/16/2011 3:04 00 PM 

SM 4500 H B 8/15/2011 7:53:44 PM 

SM 2510B 8/15/2011 7:53:44 PM 

SM 2540 8/16/20111:15:00PM 

SM 2540 8/16/2011 10:30:00 AM 

SM 2130 8/13/2011 10:59:00 AM 

SM 1030E 8/25/2011 3:12:06 PM 

SM 1030E 8/25/2011 3:12:06 PM 

SM 1030E 8/25/2011 312:06 PM 

SM 1030E 8/25/2011 3:12:06 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of 13 

AMB 

AMB 

AMB 

ARF 

AMB 

MEL 

ARF 

DG 

DG 

DG 

DG 

MEL 

AMB 

AMB 

JF 

JF 

ESM 

KO 

KO 

KO 

KO 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 

1849 Terra Report ID: S1108250001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 

Lab ID: S1108250-001 Collection Date: 8/11/2011 11:30:00 AM 

ClientSample ID: SW-1 Date Received: 8/12/2011 3:10:00 PM 

COC: 137106 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 8/16/2011 1 30:48 PM DG 

Arsenic 0.011 mg/L 0.005 EPA 200.8 8/15/2011 3 2621 PM MS 

Barium ND mg/L 0.5 EPA 200.8 8/15/2011 3:2621 PM MS 

Boron 0.1 mg/L 0.1 EPA 200.7 8/16/2011 1 :30:48 PM DG 

Cadmium ND mg/L 0.002 EPA 200.8 8/15/2011 3:26:21 PM MS 

Chromium ND mg/L 0.01 EPA 200.7 8/16/2011 1 :30:48 PM DG 

Copper ND mg/L 0.01 EPA200.8 8/15/2011 3:26:21 PM MS 

Iron 0.20 mg/L 0.05 EPA200.7 8/16/2011 1 :30:48 PM DG 

Lead ND mg/L 0.02 EPA 200.8 8/15/2011 3:26:21 PM MS 

Mercury ND mg/L 0.001 EPA245.1 8/17/2011 9:42:45 AM VR 

Molybdenum ND mg/L 0.02 EPA 200.8 8/15/2011 3:26:21 PM MS 

Nickel ND mg/L 0.01 EPA 200.7 8/16/2011 1 :30:48 PM DG 

Selenium ND mg/L 0.005 EPA 200.8 8/15/2011 3:26:21 PM MS 

Silver ND mg/L 0.003 EPA 200.8 8/15/2011 3:26:21 PM MS 

Uranium 0.0044 mg/L 0.0003 EPA 200.8 8/15/2011 3:26:21 PM MS 

Vanadium ND mg/L 0.02 EPA 200.8 8/15/2011 3:26:21 PM MS 

Zinc ND mg/L 0.01 EPA 200.7 8/16/2011 1 :30:48 PM DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 8/28/2011 10:01:45 AM MS 

Metals -Total 

Iron 0.75 mg/L 0.05 EPA 200.7 8/18/2011 2:30:47 PM DG 

Manganese 0.64 mg/L 0.02 EPA200.7 8/18/2011 2:30:47 PM DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ..,~d::;..s,;:~;...;~;__ __ - _-_--:_~-:_-:_-:_-:.:_-:.:_-=.=--
Wade Nieuwsma, Assistant Laboratory Manager 

Page 2 of 13 

Kendrick Expansion Area 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 

1849 Terra Report ID: S1108250001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 

Lab ID: S1108250-001 Collection Date: 8/11/2011 11:30:00 AM 

ClientSample ID: SW-1 Date Received: 8/12/2011 3:10:00 PM 

COC: 137106 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Radionuclides - Dissolved 

Gross Alpha 3.3 pCi/L 2 SM 7110B 8/29/2011 10:50:30 AM SH 

Gross Alpha Precision (±) 1.3 pCi/L SM 7110B 8/29/2011 10:50:30 AM SH 

Gross Beta 8.7 pCi/L 3 SM 7110B 8/29/2011 10:50 30 AM SH 

Gross Beta Precision (±) 2.1 pCi/L SM 7110B 8/29/201110:50:30AM SH 

Lead 210 1.9 pCi/L OTW01 9/2/2011 4:26:02 PM SH 

Lead 210 Precision(±) 0.6 pCi/L OTW01 9/2/2011 4:26:02 PM SH 

Polonium 210 ND pCi/L OTW01 9/2/2011 11 54:03 AM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 9/2/2011 11 54:03 AM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 8/25/2011 5:40 00 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 8/25/2011 5:40:00 PM SH 

Radium 228 ND pCi/L Ra-05 9/12/2011 5:34:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 9/12/2011 5:34:00 PM SH 

Thorium 230 ND pCi/L 0.2 ACW10 8/26/2011 8:35:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 8/26/2011 8:35:00 AM SH 

Radionuclides - Suspended 

Lead 210 ND pCi/L OTW01 9/8/2011 5:30:44 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 9/8/2011 5:30:44 PM SH 

Polonium 210 ND pCi/L OTW01 9/8/2011 11 :58:20 AM SH 

Polonium 21 0 Precision (±) NA pCi/L OTW01 9/8/2011 11 58:20 AM SH 
Radium 226 ND pCi/L 0.2 SM 7500-Ra B 9/6/2011 4:29:00 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 9/6/2011 4:29:00 PM SH 
Thorium 230 ND pCi/L 0.2 ACW10 8/31/2011 9:23:00 AM SH 
Thorium 230 Precision (±) NA pCi/L ACW10 8/31/2011 9:23:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/!~ ~ 
Reviewed by: ...J~:::..~o:::....:...~--..______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of 13 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 

1849 Terra Report ID: S1108250001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 

Lab ID: s 11 08250-002 CollectionDate: 8/11/20111:10:00 PM 

ClientSample ID: SW-2 Date Received: 8/12/2011 3:10:00 PM 

COC: 137106 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.10 

1705 

4.63 

54.0 

4.89 

21.0 

+165 

801 

929 

24 

8 

0.4 

NO 

206 

30 

18 

9 

380 

NO 

8.5 

1930 

1210 

22 

6.5 

19.70 

20.57 

2.15 

1130 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/!~ ~ 

S.U. 

!Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

!Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 8/11/2011 1:10:00 PM 

Field 8/11/20111:10:00PM 

Field 8/11/20111:10:00PM 

Field 8/11/20111:10:00PM 

Field 8/11/20111:10:00 PM 

Field 8/11/2011 1:10 00 PM 

Field 8/11/20111:10:00PM 

SM 2320B 8/15/2011 8:04:48 PM 

SM 2320B 8/15/2011 8:04:48 PM 

SM 2320B 8/15/2011 8:04:48 PM 

EPA 300.0 8/15/2011 9:17:00 PM 

SM 4500FC 8/15/2011 8:04:48 PM 

EPA 353.2 8/17/2011 12:57:00 PM 

EPA 300.0 8/15/2011 9:17:00 PM 

EPA 200.7 8/16/2011 1 :33:05 PM 

EPA 200.7 8/16/2011 1 33:05 PM 

EPA 200.7 8/16/2011 1 :33:05 PM 

EPA 200.7 8/16/2011 1 :33:05 PM 

EPA 350.1 8/16/2011 3:05:00 PM 

SM 4500 H B 8/15/2011 8:04:48 PM 

SM 2510B 8/15/2011 8:04:48 PM 

SM 2540 8/16/2011 1 :20:00 PM 

SM 2540 8/16/2011 10:35:00 AM 

SM 2130 8/13/2011 11 :01:00AM 

SM 1030E 8/25/2011 3:12:06 PM 

SM 1030E 8/25/2011 3:12:06 PM 

SM 1030E 8/25/2011 3:12:06 PM 

SM 1030E 8/25/2011 3:12 06 PM 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Reviewed by:-::'~"':""":-~~-..____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of 13 

AMB 

AMB 

AMB 

ARF 

AMB 

MEL 

ARF 

DG 

DG 

DG 

DG 

MEL 

AMB 

AMB 

JF 

JF 

ESM 

KO 

KO 

KO 

KO 

Kendrick Expansion Area 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 

1849 Terra Report ID: S1108250001 

Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 

Lab ID: s 11 08250-002 Collection Date: 8/11/20111:10:00 PM 

ClientSample ID: SW-2 Date Received: 8/12/2011 3:10:00 PM 

COC: 137106 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 8/16/2011 1 :33:05 PM OG 

Arsenic NO mg/L 0.005 EPA 200.8 8/15/2011 3:50:26 PM MS 

Barium NO mg/L 0.5 EPA 200.8 8/15/2011 3:50:26 PM MS 

Boron 0.2 mg/L 0.1 EPA 200.7 8/16/2011 1 :33:05 PM OG 

Cadmium NO mg/L 0.002 EPA 200.8 8/15/2011 3:50:26 PM MS 

Chromium NO mg/L 0.01 EPA 200.7 8/16/2011 1 33 05 PM OG 

Copper NO mg/L 0.01 EPA 200.8 8/15/2011 3:50:26 PM MS 

Iron 0.07 mg/L 0.05 EPA 200.7 8/16/2011 1 33:05 PM OG 

Lead NO mg/L 0.02 EPA 200.8 8/15/2011 3:50:26 PM MS 

Mercury NO mg/L 0.001 EPA245.1 8/17/2011 9:49:46 AM VR 

Molybdenum NO mg/L 0.02 EPA 200.8 8/15/2011 3:50:26 PM MS 

Nickel NO mg/L 0.01 EPA 200.7 8/16/2011 1 :33:05 PM OG 

Selenium NO mg/L 0.005 EPA 200.8 8/15/2011 3:50:26 PM MS 

Silver NO mg/L 0.003 EPA 200.8 8/15/2011 3:50:26 PM MS 

Uranium 0.0036 mg/L 0.0003 EPA 200.8 8/15/2011 3:50:26 PM MS 

Vanadium NO mg/L 0.02 EPA 200.8 8/15/2011 3:50:26 PM MS 

Zinc NO mg/L 0.01 EPA 200.7 8/16/2011 1 :33:05 PM OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA200.8 8/28/2011 10:12:26 AM MS 

Metals- Total 

Iron 0.34 mg/L 0.05 EPA 200.7 8/18/2011 2:33:05 PM OG 

Manganese 0.05 mg/L 0.02 EPA 200.7 8/18/2011 2 33:05 PM OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ /J 4 __ -r-__ 
Reviewed by: ..... ~:::..w::....:...~--.._ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 5 of 13 

Kendrick Expansion Area 
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Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/22/2011 
1849 Terra Report ID: S1108250001 
Sheridan, WY 82801 

ProjectName: ROSS WorkOrder: S1108250 
Lab ID: s 11 08250-002 Collection Date: 8/11/2011 1:10:00 PM 
ClientSample ID: SW-2 Date Received: 8/12/2011 3:1 0:00 PM 
COC: 137106 FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Dissolved 

Gross Alpha 4.5 pCi/L 3 SM 7110B 8/29/2011 10:50:30 AM SH 

Gross Alpha Precision (±) 2.2 pCi/L SM 7110B 8/29/2011 10:50:30 AM SH 

Gross Beta 9.4 pCi/L 7 SM 7110B 8/29/2011 10:50:30 AM SH 

Gross Beta Precision (±) 4.4 pCi/L SM 7110B 8/29/2011 10:50:30 AM SH 

Lead 210 2.0 pCi/L OTW01 9/2/2011 4:26:02 PM SH 

Lead 21 0 Precision (±) 0.8 pCi/L OTW01 9/2/2011 4:26:02 PM SH 

Polonium 210 NO pCi/L OTW01 9/2/2011 11:54:03 AM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 9/2/2011 11:54:03 AM SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 8/25/2011 5:40:00 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 8/25/2011 5:40:00 PM SH 

Radium 228 NO pCi/L Ra-05 9/12/2011 5:34:00 PM SH 

Radium 228 Precision (±) NA pCi/L Ra-05 9/12/2011 5:34:00 PM SH 

Thorium 230 NO pCi/L 0.2 ACW10 8/26/2011 8:35:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 8/26/2011 8:35:00 AM SH 

Radionuclides - Suspended 

Lead 210 ND pCi/L OTW01 9/8/2011 5:30:44 PM SH 

Lead 210 Precision (±) NA pCi/L OTW01 9/8/2011 5:30:44 PM SH 

Polonium 210 ND pCi/L OTW01 9/8/2011 11 :58:20 AM SH 

Polonium 210 Precision (±) NA pCi/L OTW01 9/8/2011 11 :58:20 AM SH 

Radium 226 ND pCi/L 0.2 SM 7500-Ra B 9/6/2011 4:29:00 PM SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 9/6/2011 4:29:00 PM SH 

Thorium 230 ND pCi/L 0.2 ACW10 8/31/2011 9:23:00 AM SH 

Thorium 230 Precision (±) NA pCi/L ACW10 8/31/2011 9:23:00 AM SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/!~ ~ 
Reviewed by: .... ~::::.~..:::...::..~--.____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 6 of 13 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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/'/"-/"
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ___ _._le"""'0114;~~~-~2"'"'~=:::....:;:::::....__ ________ _ 

Site Name. ___ 6=---w_-_,_1 ______ _ 

Date ~ - I !i" .... I ~ 

Technician/Engineer __ --L..6.....::~:......_ _____________ _ 

Devices 

Flow/Automatic sampler Device __ ...... AI..1..:...,fL...-.:::..~-=d:......:..__u.f~-· ________ _ 

Device Flow or Stage Reading /, ~ CFS/FT e~ 6~ 
Device Battery Charge ________ Volts 

Device Data Download Yes or No 

Sample Collected by Device Yes or No; 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed __ -___ Ft 

~nstantaneous Flow 
e:- -;._"- -. h./J 

Measured Flow Yes or No v~ 

Measurement Device ___________________ _ 

Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Field Parameters for Storm or Instantaneous Sam le 

Time 

Lab Information 

Temperature 
Corrected 

Lab COC # /--:>! d 3:> 
'Jate Samples to Lab 3 - I cQ - I ::2... 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
SUA-1601 Amendment Application
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/"-,~"/" 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---4-&...:::.::...o..;;_!?....;;;;!?~/----=~:;_~;;.....,:_;:;==-=c.=..--------

Site Name. -----=?:..._:....w_~_;L~------

Date .3 - /5"- I 2-

Technician/Engineer __ __.;£?'-=~==-------------

Devices 

Flow/Automatic sampler Device &/ :?d ~ 
Device Flow or Stage Reading 11111' (), ~CFS/FT ~~ 
Device Battery Charge ________ Volts 

Device Data Download Yes or No 

Sample Collected by Device Yes or No; 

Staff gage reading if installed Ft 

Crest gage readings if installed __ -___ Ft 

instantaneous Flow 

Measured Flow Yes or @9) ~7~ 
Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Lab Information 

Temperature 
Corrected 

Lab COC # /3/ l<f .3 
Date Samples to Lab .3 -I& - ;;;z.. 

DO% 

37.3 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
SUA-1601 Amendment Application
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/"~~ 
\VW(ENGINEERING 

Surface Water Field Sheet 

Project/Client __ _.I<Lz"""""""....::.;._s-----+-/----==5~~~=-.i.o<l"""""'---------
Site Name. ___ ..:;:S_t,V::.___~_;:;3::.__ ____ _ 

Date ?J/15""(12. 

Technician/Engineer--~&.......!<:~==-=""""--"=-------------

Devices 

Flow/Automatic sampler Device nd ~ f<-12 

Device Flow or Stage Reading 0, ,< S: CFS/FT £,~ 

Device Battery Charge ________ Volts 

Device Data Download Yes or No 

Sample Collected by Device Yes or No; 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed __ --___ Ft 

~nstantaneous Flow 

Measured Flow Yes or No 

Measurement Device e;;-~1 ~ 

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Quality_ Field Parameters for Storm or Instantaneous Sam ole 

I Temperature 
I I 

Corrected 
PH Conductance Temp. 

Time (units) (Jamhoslcm) (OC) Turbidity (NTU) DOm~l DO% ORP 

!'1____~(2__ g, 3!?-~~~rr~s 1 
f3,{Q - t_._~O __ j r. '13 39.'/- lt-132 

------- ------ --

Lab Information 

Lab COG # I 3 ( I 9 3 
'Jate Samples to Lab 3 -I (a - 1.2 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -

Kendrick Expansion Area 
SUA-1601 Amendment Application
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'l~m··~-.... L Your Environmental Monitoring Partner 
!!!,,.'!i!n~R .~ .. ~ou~ .. ~T .. ~, .. ~L~ .. !i!., 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e,_S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5---------------

Company: 

ProjectName: 

Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Ross 

81203251-001 

ClientSample ID: SW-1 

COC: 131193 

Comments 

Sample Analysis Report 

Date Reported 

Report ID: 

WorkOrder: 

4/24/2012 

81203251001 

S1203251 

CollectionDate: 3/15/2012 12:30:00 PM 

Date Received: 

FieldSampler: 

Matrix: 

3/16/2012 3:22:00 PM 

RF 

Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.04 

341 

5.63 

48.5 

9 09 

6.9 

+141 

116 

142 

NO 

5 

NO 

1.8 

36 

17 

7 

9 

36 

NO 

7.8 

335 

210 

7 

8.0 

3.22 

3.34 

1.89 

190 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ }/!~ ~ 
Reviewed by: _,f1_"-"'_:fi:;...:_~ __ ..____ ________ _ 

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

1-1mhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

03/15/2012 1230 

03/15/2012 1230 

03/15/2012 1230 

03/15/2012 1230 

03/15/2012 1230 

03/15/2012 1230 

03/15/2012 1230 

03/19/2012 1936 MZ 

03/19/2012 1936 MZ 

03/19/2012 1936 MZ 

03/20/2012 115 AMB 

03/19/2012 1936 MZ 

03/21/2012 1332 MEL 

03/20/2012 115 AMB 

03/26/2012 1407 DG 

03/26/2012 1407 DG 

03/26/2012 1407 DG 

03/26/2012 1407 DG 

03/20/2012 1612 MEL 

03/19/2012 1936 MZ 

03/19/2012 1936 MZ 

03/19/2012 1000 ARF 

03/20/2012 856 ARF 

03/16/2012 1604 JD 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

Page 1 of 8 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ 'I m·l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

oHnR .. OUHTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/24/2012 

1849Terra Report ID: 81203251001 

Sheridan, WY 82801 

ProjectName: Ross WorkOrder: 81203251 

Lab ID: 81203251-001 Collection Date: 3/15/2012 12:30:00 PM 

ClientSample ID: SW-1 Date Received: 3/16/2012 3:22:00 PM 

COC: 131193 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 03/19/2012 1720 OG 

Arsenic NO mg/L 0.005 EPA 200.8 03/19/2012 1759 MS 

Barium NO mg/L 0.5 EPA 200.8 03/19/2012 1759 MS 

Boron NO mg/L 0.1 EPA 200.7 03/19/2012 1720 OG 

Cadmium NO mg/L 0.002 EPA 200.8 03/19/2012 1759 MS 

Chromium NO mg/L 0.01 EPA 200.7 03/19/2012 1720 OG 

Copper NO mg/L 0.01 EPA 200.8 03/19/2012 1759 MS 

Iron 0.23 mg/L 0.05 EPA 200.7 03/19/2012 1720 OG 

Lead NO mg/L 0.02 EPA 200.8 03/19/2012 1759 MS 

Mercury NO mg/L 0.001 EPA 245.1 03/20/2012 1040 BK 

Molybdenum NO mg/L 0.02 EPA 200.8 03/19/2012 1759 MS 

Nickel NO mg/L 0.01 EPA 200.7 03/19/2012 1720 OG 

Selenium NO mg/L 0.005 EPA 200.8 03/19/2012 1759 MS 

Silver NO mg/L 0.003 EPA 200.8 03/19/2012 1759 MS 

Uranium 0.0024 mg/L 0.0003 EPA 200.8 03/19/2012 1759 MS 

Vanadium NO mg/L 0.02 EPA 200.8 03/19/2012 1759 MS 

Zinc NO mg/L 0.01 EPA 200.7 03/19/2012 1720 OG 

Metals - Total 

Iron 0.54 mg/L 0.05 EPA 200.7 03/20/2012 1718 OG 

Manganese 0.15 mg/L 0.02 EPA 200.7 03/20/2012 1718 OG 

Radionuclides - Dissolved 

Gross Alpha 3.3 pCi/L 2 SM 7110B 04/16/2012 2031 SH 

Gross Alpha Precision (±) 0.9 pCi/L SM 7110B 04/16/2012 2031 SH 

Gross Beta 8.3 pCi/L 3 SM 7110B 04/16/2012 2031 SH 

Gross Beta Precision (±) 1.3 pCi/L SM 7110B 04/16/2012 2031 SH 

Radium 226 NO pCi/L 0.2 SM 7500-Ra B 03/29/2012 1650 SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 03/29/2012 1650 SH 
Radium 228 1.2 pCi/L Ra-05 03/29/2012 1722 SH 

Radium 228 Precision (±) 1.3 pCi/L Ra-05 03/29/2012 1722 SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/!~ ,__. 
Reviewed by: _,€::!."""""'-~::;....;...~ __ ...______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 8 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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-~11: Your Environmental Monitoring Partner 
"",,.o!ii!ni!oRiii .. ~o!iilu,.~T~iiii,,.ioi.iiii~~ •• 1 nter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Ross 

81203251-002 
ClientSample ID: SW-2 

COC: 131193 

Comments 

Sample Analysis Report 

Date Reported 
Report ID: 

WorkOrder: 

4/24/2012 
81203251001 

81203251 
CollectionDate: 3/15/2012 4:00:00 PM 

Date Received: 
FieldSampler: 
Matrix: 

3/16/2012 3:22:00 PM 

RF 

Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.21 

801 

4.01 

37.3 

2.82 

10.4 

+167 

296 

362 

NO 

11 

0.2 

NO 

98 

36 

15 

10 

122 

NO 

8.1 

825 

500 

NO 

2.4 

8.62 

8.28 

203 

470 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ ~ 
Reviewed by: ... ~<..!.<~~--....___ ________ _ 

S.U. 

JJmhos/cm 

mg/L 

% 

NTU 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

JJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

03/15/2012 1600 

03/15/2012 1600 

03/15/2012 1600 

03/15/2012 1600 

03/15/2012 1600 

03/15/2012 1600 

03/15/2012 1600 

03/19/2012 1956 MZ 

03/19/2012 1956 MZ 

03/19/2012 1956 MZ 

03/20/2012 127 AMB 

03/19/2012 1956 MZ 

03/21/2012 1334 MEL 

03/20/2012 127 AMB 

03/19/2012 1734 DG 

03/19/2012 1734 DG 

03/19/2012 1734 DG 

03/19/2012 1734 DG 

03/20/2012 1613 MEL 

03/19/2012 1956 MZ 

03/19/2012 1956 MZ 

03/19/2012 1001 ARF 

03/20/2012 857 ARF 

03/16/2012 1606 JD 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

Page 3 of 8 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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-~1: 
.~"~n;.R "=!!M~ou~"~ ... ~."~.~ .. !l=!., Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e.-S-h-e-ri-da_n_,_W_y_o_m_i_ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5 ______________ _ 

Your Environmental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 4/24/2012 
1849 Terra Report ID: 81203251001 
Sheridan, WY 82801 

ProjectName: Ross WorkOrder: S1203251 
Lab ID: 81203251-002 CollectionDate: 3/15/2012 4:00:00 PM 
ClientSample ID: SW-2 DateReceived: 3/16/2012 3:22:00 PM 
COC: 131193 FieldSampler: RF 

Matrix: Water 
Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0" 1 EPA 200"7 03/19/2012 1734 OG 

Arsenic NO mg/L 0"005 EPA 200"8 03/19/2012 1804 MS 

Barium NO mg/L 0"5 EPA 200"8 03/19/2012 1804 MS 

Boron NO mg/L 0"1 EPA 200"7 03/19/2012 1734 OG 

Cadmium NO mg/L 0"002 EPA 200"8 03/19/2012 1804 MS 

Chromium NO mg/L 0"01 EPA 200"7 03/19/2012 1734 OG 

Copper NO mg/L 0"01 EPA 200"8 03/19/2012 1804 MS 

Iron 0"37 mg/L 0"05 EPA 200"7 03/19/2012 1734 OG 

Lead NO mg/L 0"02 EPA 200"8 03/19/2012 1804 MS 

Mercury NO mg/L 0"001 EPA 245"1 03/20/2012 1042 BK 

Molybdenum NO mg/L 0"02 EPA 200"8 03/19/2012 1804 MS 

Nickel NO mg/L 0"01 EPA 200"7 03/19/2012 1734 OG 

Selenium NO mg/L 0"005 EPA 200"8 03/19/2012 1804 MS 

Silver NO mg/L 0"003 EPA 200"8 03/19/2012 1804 MS 

Uranium 0"0098 mg/L 0"0003 EPA 200"8 03/19/2012 1804 MS 

Vanadium NO mg/L 0"02 EPA 200"8 03/19/2012 1804 MS 

Zinc NO mg/L 0"01 EPA 200"7 03/19/2012 1734 OG 

Metals- Total 

Iron 0"59 mg/L 0"05 EPA 200"7 03/20/2012 1720 OG 

Manganese 0"26 mg/L 0"02 EPA 200"7 03/20/2012 1720 OG 

Radionuclides - Dissolved 

Gross Alpha 72 pCi/L 2 SM 7110B 04/16/2012 2031 SH 

Gross Alpha Precision (±) 1A pCi/L SM 7110B 04/16/2012 2031 SH 

Gross Beta 10"9 pCi/L 3 SM 7110B 04/16/2012 2031 SH 

Gross Beta Precision (±) 1 "8 pCi/L SM 7110B 04/16/2012 2031 SH 

Radium 226 NO pCi/L 0"2 SM 7500-Ra B 03/29/2012 1650 SH 

Radium 226 Precision (±) NA pCi/L SM 7500-Ra B 03/29/2012 1650 SH 
Radium 228 NO pCi/L Ra-05 03/29/2012 1722 SH 
Radium 228 Precision (±) NA pCi/L Ra-05 03/29/2012 1722 SH 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ....~d::..w::W:...:~~---__:----<'"=======--
Wade Nieuwsma, Assistant Laboratory Manager 

Page 4 of 8 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

IHHR·MOUHTAI,.. LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Ross 
s 1203251-004 

ClientSample ID: SW-3 
COC: 131193 

Comments 

Sample Analysis Report 

ph: (307) 672-8945 

Date Reported 
Report ID: 

WorkOrder: 

4/24/2012 
81203251001 

81203251 
CollectionDate: 3/15/2012 5:30:00 PM 
DateReceived: 3/16/2012 3:22:00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.30 

599 

4.43 

39.4 

9.80 

8.6 

+132 

255 

311 

NO 

3 

0.1 

NO 

58 

23 

15 

8 

80 

NO 

8.2 

616 

370 

12 

8.4 

608 

6.38 

2.39 

340 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ ~ 
Reviewed by: _.~:::.~.<::....:..~--.....______ ________ _ 

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

IJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

03/15/2012 1730 

03/15/2012 1730 

03/15/2012 1730 

03/15/2012 1730 

03/15/2012 1730 

03/15/2012 1730 

03/15/2012 1730 

03/19/2012 2016 MZ 

03/19/2012 2016 MZ 

03/19/2012 2016 MZ 

03/20/2012 149 AMB 

03/19/2012 2016 MZ 

03/21/2012 1336 MEL 

03/20/2012 149 AMB 

03/19/2012 1738 DG 

03/19/2012 1738 DG 

03/19/2012 1738 DG 

03/19/2012 1738 DG 

03/20/2012 1615 MEL 

03/19/2012 2016 MZ 

03/19/2012 2016 MZ 

03/19/2012 1003 ARF 

03/20/2012 900 ARF 

03/16/2012 1610 JD 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

03/27/2012 827 ALA 

Page 7 of 8 

Kendrick Expansion Area 
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~ "I m·l: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------------

IHTtR MOUHTAIH LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

ph (307) 672-8945 

Company: Western Water Consultants Date Reported 4/24/2012 

1849 Terra Report ID: 81203251001 

Sheridan, WY 82801 

ProjectName: Ross WorkOrder: 81203251 

Lab ID: s 1203251-004 CollectionDate: 3/15/2012 5:30:00 PM 

ClientSample ID: SW-3 Date Received: 3/16/2012 3:22:00 PM 

COC: 131193 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 03/19/2012 1738 

Arsenic NO mg/L 0.005 EPA 200.8 03/19/2012 1814 

Barium NO mg/L 0.5 EPA 200.8 03/19/2012 1814 

Boron NO mg/L 0.1 EPA 200.7 03/19/2012 1738 

Cadmium NO mg/L 0.002 EPA 200.8 03/19/2012 1814 

Chromium NO mg/L 0.01 EPA 200.7 03/19/2012 1738 

Copper NO mg/L 0.01 EPA 200.8 03/19/2012 1814 

Iron 0.43 mg/L 0.05 EPA 200.7 03/19/2012 1738 

Lead NO mg/L 0.02 EPA 200.8 03/19/2012 1814 

Mercury NO mg/L 0.001 EPA 245.1 03/20/2012 1046 

Molybdenum NO mg/L 0.02 EPA 200.8 03/19/2012 1814 

Nickel NO mg/L 0.01 EPA 200.7 03/19/2012 1738 

Selenium NO mg/L 0.005 EPA 200.8 03/19/2012 1814 

Silver NO mg/L 0.003 EPA 200.8 03/19/2012 1814 

Uranium 0.0076 mg/L 0.0003 EPA 200.8 03/19/2012 1814 

Vanadium NO mg/L 0.02 EPA 200.8 03/19/2012 1814 

Zinc NO mg/L 0.01 EPA 200.7 03/19/2012 1738 

Metals -Total 

Iron 0.90 mg/L 0.05 EPA 200.7 03/20/2012 1725 

Manganese 0.15 mg/L 0.02 EPA 200.7 03/20/2012 1725 

Radionuclides - Dissolved 

Gross Alpha 4.5 pCi/L 2 SM 7110B 04/16/2012 000 

Gross Alpha Precision (±) 0.9 pCi/L SM 7110B 04/16/2012 000 

Gross Beta 8.0 pCi/L 3 SM 7110B 04/16/2012 000 

Gross Beta Precision (±) 1.1 pCi/L SM 7110B 04/16/2012 000 

Radium 226 0.2 pCi/L 0.2 SM 7500-Ra B 03/29/2012 1650 

Radium 226 Precision (±) 0.1 pCi/L SM 7500-Ra B 03/29/2012 1650 

Radium 228 1.3 pCi!L Ra-05 03/30/2012 1726 

Radium 228 Precision (±) 0.9 pCi!L Ra-05 03/30/2012 1726 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J--?' .r-
Reviewed by: _.!f::t."-"'_'/::;....;..""~--.._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 8 of 8 

OG 

MS 

MS 

OG 

MS 

OG 

MS 

OG 

MS 

BK 

MS 

OG 

MS 

MS 

MS 

MS 

OG 

OG 

OG 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

___ Date: (0 -I 0 -1:1 Time: / 7 0 0 

Landowner 
Name: _ ___..8~~=---

Legal Location 
Qtr/Qtr ___ _ 

Address. ____ _ SEC ____ _ 

Phone# _____ , TWN ____ _ 

RNG ____ _ 

Picture #(s) 

Domestic 
·-------

SEO Permitted Facility Name:___£~ . Permit No. f Z '7 (p 7 ~ 
c;;<_~ 

Location (Decimal Degrees) 
Lat '/'{ . .;;r 9 7o 

Long I t;Lf. '!6 Z'i U, 

Elev. tf 1- t-1 

Water Level (ft): ___ _ 

Casing Height (ft): _________ __ 

Comments: 

Water Quality 
pH _________ _ 

Cond. 

Temp. o C ____ _ 

Turbidity (ntu) ___ _ 

D.O. (mg/L) _____ _ 

% Combustible Gas: __ _ 

Ambient Air Temp: ___ _ 

K:WWC/ADM/Forms/Landowner Water Sampllng Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

N arne: __ (=--::7-~ Z-0-~--'f(---"---"~0--~·-£).._.. c:-_.7'----__ _ 

Landowner 

Name: /"vrrvt~-l de L;_d! ,_ 

Address -------------------

Phone# -------------------

Picture #( s) ---+----------------

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat ll/ L/-tf, 56 8/-/..3 

Long tJ I Otf- 91 Of.o9 

Elev. 13f..oCJ 

Water Level (ft): ____________________ _ 

Casing Height (ft): ____________________ _ 

Comments: d ...€..4--&j d/0'f/Z-/ ~ 

Date: If- tz- 12 Time: /3r;c 

Legal Location 

Qtr/Qtr .Sw6 E 

SEC __ __,___/-'-( __ 

TWN ---=S__,--,3...L_ __ 

Industrial _____ _ 

Stock ____ J ____ _ 

Domestic -------------

Permit No. -----------

Water Quality 

pH---------

Cond. --------

Temp. o C _____ _ 

Turbidity (ntu) ____ _ 

D.O. (mg/L) ____ _ 

D.O. (% ) ____________ __ 

ORP (mV) _____ _ 

0 \Administration\SHFRIDAN\ADM\FORMS\Landowner Water Sampling Form Strata Specific] doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: P ((£;;::, o ( Date: /()- 3/,IZ Time: ts--.;30 

Landowner 
Name: ~w~ 

Address -------------------

Phone# _________________ _ 

Picture#(s) ~ (!__~ 

SEO Permitted Facility N arne: 

Location (Decimal Degrees) 
Lat 

Long, __________ _ 

Elev. ______ _ 

Water Level (ft): _________________ _ 

Casing Height (ft): _________ _ 

Legal Location 
Qtr/Qtr 2W .5£ 

SEC 1/ 

TWN 5.3 

RNG fRf3 

Stock 

Domestic -----------

Permit No. ---------

Water Quality 
pH f3. B7 

Cond. /Cfl/8 

Temp. o C /I ·1 
Turbidity (ntu) :2 3 .5" 

D.O. (mg/L) fR · B'f/ (ps;-, (p 
0 teP -1- 2 'f"f£ 

o/o Combustible Ga..:..s-: --=-_.__-

Ambient Air Temp: ______ _ 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: __ _,-r-'5:::.......Lf(.£=::...5_0~3"'-----------Date: 10-?l-IZ- Time: I~ /0 

Landowner 
Name: 

Address -----------

Phone# --------------

Legal Location 
Qtr/Qtr :5 lA) 6 £ 

SEC :28 

TWN ~ 

RNG (pf3 

Picture#(s) 7 ( 'P~ \ ~~\\'Z.I'ts\~rZ·'IQf2--) Stock -~-----

SEO Permitted Facility Name: 

Location (Decimal Degrees) 
Lat AI 'f t{ • .7(&, oZ. 9 

Long IV toe!. to '7 .5-_3 

Elev. ~ 3 1/ 
------'------

Water Level (ft):_------'-0--'-~--____,_/_~=------1 __ _ 

Casing Height (ft): _________ _ 

Domestic ---------

Permit No. ----======--

Water Quality 
pH '6 .. {:.'2-

Cond. 

o vt, 5-Temp. C -----'------'----

Turbidity (ntu) Z., {p-z_. 

D.O. (mg/L) 8 . B z/ 8 3. 2-
oRP -t23f 

% Combustible Gas: ----

Ambient Air Temp: 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: __ _._P_'I--'---""~'--"fo:::._t]_._5=----------Date: J o -.3/ ~ /Z- Time: /.??. 3 0 

Landowner 
Name: _ _,b""""'-"IN':..>oU<:~"'-'--'=:.__ __ _ 

Address -------------

Phone# ------------------

SEO Permitted Facility Name: 

Location (Decimal Degrees) 
Lat Al t/4. ::f,5"~(p0 

Long_ w to 4 . 9 f3 74a 

Elev. 'i :3 b 7 -------'--=-=---=------

Water Level (ft): Y B .f ~ 
Casing Height (ft): _______________ _ 

Legal Location 
Qtr/Qtr N£NlS 

SEC A& 

TWN 53 

RNG &f]; 

Stock ~ 

Domestic -----

Permit No. P ~8tu9.S 

Water Quality 
pH cz.s-s-
Cond. 

Temp. ° C _ __,/:......()_._~ __ 

Turbidity (ntu) 7B • 2-

D.O. (mg/L) 'd.57L f(j(},z_ 

~R.P + /7~ 
% Combustible Gas: ---

~~o,.
Ambient Air Temp: __ ....::.7_ ~.7---=-'-

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: _ ____!.f___!_'f~B--=t,=-{g=-=f;=------_______ Date: /O • 3/ -I Z- Time: //30 

Landowner 
Name: _ ____.._..-6..£...4,<1ow,<....loi~:...&.-:-X-..:...-

Address. _________ _ 

Phone# ----------

SEO Permitted Facility Name: 

Location (Decimal Degrees) 
Lat_ N 4tf, G"Y (p!)Z 

Long W I o t 1 '1 B 'f Z B 

Elev. ·------

Water Level (ft): }/7 -/ ~ 
Casing Height (ft): _______ _ 

Legal Location 

Stock 

Qtr/Qtr ~ w 5 w 
SEC ~5 

TWN 5"7 

RNG li?8 

Domestic -----

Permit No. P '-1 f:3 (.;. &!;? 

Water Quality 
pH I I. 'Z Z-

Cond. 7,(0 

Temp. o C --=B~, 7 __ _ 

Turbidity (ntu) I (g 1 'I z-

D.O. (mgiL) /IJ,?fl qz,1 
oK.P +lf8 t 

% Combustible Gas: ---

Ambient Air Temp: SO ° F 

Comments: W~ ~~~ ~ --~ ~ - 7 
4.~4 ~- 4-.lf --------

K:WWC/ADM/Formo/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: ___ f;.:._"f;_t<£--==JO:Z:;;.._.;::;O_b=-------Date: Jo- :3"1-IZ... Time: /~ 30 

Landowner 
Name:_~!;"---'<..::W....:;..~--'---"'----

Address -------------

Phone# -------------------

Legal Location 
Qtr/Qtr 6 £ :5 vJ 

SEC ;2~ 

TWN 5""~ 

RNG G1f3 

Picture#(s) 2 (y: ~IZt~.:r\3lliZ--qi?tU Stock ._v/' _____ _ 

SEO Permitted Facility Name: 

Location (Decimal Degrees) 
Lat___M_ '(.J./. -!:rf5""btJ 

--Long W/0 tf. Of7f30b 

Elev. lf'f(po 

Water Level (ft): _ ___L_f,_._q_/~IA.-"-'~:....::..=-----

Casing Height (ft): _________ __ 

Domestic ·-------

Permit No. ---------

Water Quality 
pH /fJ./1 

Cond. 17~0 

Temp. o C _tf,_,_1~--

Turbidity (ntu) ~ 7 · S 

D.O. (mgiL) g ' I { /r, ~ ./ 
0 f(_p ;!:..J..B.1:::. 

% Combustible Gas: ___ _ 

~AOC 
Ambient Air Temp: ___ OJ_ t.v __ r_ 

Comments: tv'~ 4 #~ ~~ -~ o-z:Lu-t_. -

7 4~.£e ~ - ¥. t'f 

-HI/F 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name:_---==c__==---!:J_.:._f(£:5~~/c.._:3~ _____ Date: I I- I- I Z- Time: Oq 00 

Landowner 
Name: 

Address. _________ _ 

Phone# ________ _ 

Picture#(s) ~~ 

SEO Permitted Facility Name: 

Location (Decimal Degrees) 

Legal Location 
Qtr/Qtr ;VWAJE. 

Stock 

SEC _ ____.3~oc..____ 

TWN __ S--=-3 __ 

RNG {? f 

v--
Domestic ·------

Permit No. ____ _ 

Water Quality 

:'---g====== ( ~ 
Elev. ______ ) 

pH. ________ _ 

Cond. 

Temp. ° C ____ _ 

Turbidity (ntu) ___ _ 

D.O. (mg/L) ___ _ 

Water Level (ft): _________ _ % Combustible Gas: __ _ 

Casing Heigbt (ft): _________ _ Ambient Air Temp: ___ _ 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: CSIZ£3:2 o& Date: /I- I -I Z Time: OCf 30 

Landowner Legal Location 
Name: 6~ )CJfw.&_ Qtr!Qtr ;f/WA/£ 

7-

Address 
·------------~----

Phone# --------------·----

Picture #(s) ~ {!__~ 

SEO Permitted Facility Name: 

Stock 

SEC 30 

TWN S3 

RNG b7 

~ 

Domestic ·-----

Permit No. --------

Water Quality Location (Decimal Degrees) 
Lat 

Long,_(~ 
Elev .. _______ ) 

pH /~,/? 

Cond. 3o5 

Temp. ° C c5 . '-

Turbidity (ntu) f3 • 'fO 

Water Level (ft): /1~ ~ 

D.O. (mgiL) fi;.t,7 !Jz.'f 
OR-P +177 

% Combustible Gas: ---

Casing Height (ft): ____________ _ Ambient Air Temp: ~_s-0 E 

Comments: hi~ &?Lyj~ ~ - 'U-o ~--
7 ~.f..<_ k~ - ~./¥ 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name:_--=-P_'f_t.(-...!.-...e.......:-:;,_:_::; ________ Date: /() • 30-IZ Time: ( 500 

Legal Location 
Qtr/Qtr :Sw 26 

Landowner 
Name: _ __,fS~w~~c:........>o<.""""""""'-

Address SEC 3~ --------------

Phone# ___________ _ TWN S3 

RNG (p 8 

Picture#(s) f LPt~\\2-tt4-.s-\.3QtZ.-L4Qll..J Stock ----"'-~-----

SEO Permitted Facility Name: 

Location (Decimal Degrees) 
Lat AI~~~, ff.:2 f? 1/ 

Long W/0'-l- , Cf 73o7 

Elev. tf 3~?-"' 

Water Level (ft): _________ _ 

Casing Height (ft): _________ _ 

Domestic -------

Permit No. P '-{- t.f B 3 ~ 

Water Quality 
pH 9 I ~9 

Cond. I C> .;s-

Temp. ° C II' 1 

Turbidity (ntu) l (), Z... 

D.O. (mg/L) b .s-~/h2.,t 
CJ I<P - :.; I t!f;_ 

% Combustible Gas: ---

Ambient Air Temp: ___ _ 

Comments:~~~~ ~ ~~ 
'74~ -¥,/ 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: __ :...._P_L'/...!..../8!J£-.!4'--'-R---=----------Date: /t? -Jo -IZ Time: !5 6tJ 

Landowner 
Name: _ _____..6"""---"Mo..::...=~~==::=:_-

Legal Location 
Qtr!Qtr N w 11./£ 

Address ---------- SEC_-+---

Phone# _________ _ 

RNG &8 

Picture#(s) !) ( p: .S~\ I'Z-I+s\ ~IZ-'l<QIZJ Stock ___ ,...--___ _ 

Domestic ------

SEO Permitted Facility Name: ~ # 3 Permit No. P? I B 1 ,.e. 

Location (Decimal Degrees) 
Lat _ _N_q_t/. ?7. 7o6' 

Long lV 112'-/, q h 7 ~4 

Elev. __ 1'---.J:2"'-'0"'-3=----

Water Level (ft): t/-:; --P ~ 
I ---

Casing Height (ft): _______ _ 

HC-F 

Water Quality 
pH q, /0 

Cond. 

Temp. ° C __ ?_o____::_' _B __ __ 

Turbidity (ntu) Z 2. , '/ 

D.O. (mgiL) ~. ~ ABe(p 
oR£ +feat 

o/o Combustible Gas: ---

Ambient Air Temp: ___ _ 

K:WWC/ADM/Forms/Landowner Water sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: pq/B'??R- Date: I o · 30,1 Z--Time: 1 IPs-o 

Landowner Legal Location 
Name: sw~ Qtr/Qtr 11£?1£ 

Address SEC I 

Phone# TWN ~z, 

RNG (p6 

Picture #(s) 

Domestic -----

SEO Permitted Facility Name: ~ ~ #- Z, Permit No. P 918 3 ~ 

Location (Decimal Degrees) 
Lat __ ,J\11-/ 1/ 1 s-z 5o 7 

Long WI 0 t.f, Cf(p ~tpCf 

Elev. 'I 2- 60 

Water Level (ft): _ __._0_,z~---=-f2--=-'tALL=-=-~~--

Casing Height (ft): _________ _ 

Water Quality 
pH &f I tf 

Cond. q 2- B 

Temp. °C B ~4 

Turbidity (ntu) /l I e ~ 
D.O. (mgiL) 71 It'd/(, cf, 0 

Of<P +J83 
% Combustible Gas: ' ---

Ambient Air Temp: ___ _ 

Comments: tv'~ ~ ~~ - L1&J ~ 
IJ ~£i ~./ - ¥~If 

ttGE 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application

 
93

ER Addendum 3.4-E 
March 2015



WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: 72£tf-~og Date: /f) ... !/[) , ( 2-Time: 1'1oo 

Landowner Legal Location 
Name: f;uJ~ Qtr/Qtr A/tui'Jw 

Address SEC & 

Phone# TWN 7:2 

RNG &27 

Picture #(s) j ( P~ ?~\ f'Z.Icf5\ 3t<t~ -4QI~Stock ._,.._,..., ___ _ 

Domestic -----

SEO Permitted Facility Name: Permit No. __ -___ _ 

Location (Decimal Degrees) Water Quality 
Lat N 4tf . ~ 2 'I 'i 8 pH 'f. 33 

Long uJ /0 f. q(, 12 '7 Con d. 

Etev. __ "-/-~z'-"e"'----+7-- Temp. °C __ 1_/_.B __ _ 

Turbidity (ntu) .:< ~ Z-

D.O. (mg/L} ~. '- 2--6 3. '7 

Water Level (ft): Yif- fvvtL 
t)~p + 2../7 

0/o Combustible Gas: ---

Casing Height (ft): ________ _ Ambient Air Temp: ___ _ 

Comments: W~ ~i.Lh~ f~ - "'UAJ ~ -
7&~h ~,4)- LJ,/1/ 

K:WdC/ADM/Forrns/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For STRATA ENERGY 

Name: f B!i' ~ I f<__. Date: 1~/.!}o//z Time: /;<oO 
- I 

Landowner Legal Location 
Name: 6w~ Qtr/Qtr '1'/W'Itl-v' 

Address SEC b 

Phone# TWN qz_ 

RNG ~7 

Picture #(s) I (P: ~ \12. ltfS\ ~rz.-~t7)Stock _,V'_· ___ _ 

Domestic ------

SEO Permitted Facility Name:~~/ Permit No. P ~ 5"" 3/ IC.-

Location (Decimal Degrees) 
Lat ;1./ 'It/. s-z. ~ B 7 ~ 

Long W lo4, 15' B 70 

Elev. "-/ :2 ;s:'l 

Water Level (ft):_0_¥'--/<----.:.u-'-/_L _____ _ 

Casing Height (ft): ________ _ 

Water Quality 
pH q, 3:$ 

Cond. /{, 70 p 7 

Temp. °C 7, Z 

Turbidity (ntu) 35: 7 

D.O. (mgiL) 7, ()s-/ (;;. 3. 'i 
OfLP 1-177 

% Combustible Gas: ---

Ambient Air Temp: W tJ P F 

K:WWC/ADM/Forms/Landowner Water Sampling Form Strata Specific Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

·~"R .. 0""'A'~ LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81211031-005 

ClientSample ID: TSRES01 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 
Report ID: 

WorkOrder: 

12/5/2012 
81211031001 

S1211 031 
CollectionDate: 10/31/2012 3:30:00 PM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen. Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.87 

1943 

6.84 

65.6 

23.5 

11.4 

+244 

767 

823 

55 

10 

0.2 

ND 

414 

56 

66 

24 

404 

NO 

8.7 

2000 

1490 

32 

19.2 

26.38 

24.24 

4.23 

1430 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: _,efA......,::...~---z:--.,.--------

s.u. 

[Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

[Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/31/2012 1530 

10/31/2012 1530 

10/31/2012 1530 

10/31/2012 1530 

10/31/2012 1530 

10/31/2012 1530 

10/31/2012 1530 

11/09/2012 013 

11/09/2012 013 

11/09/2012 013 

11/03/2012 026 

11/05/2012 1802 

11/05/2012 943 

11/03/2012 026 

11/08/2012 1624 

11/08/2012 1624 

11/08/2012 1624 

11/02/2012 1507 

11/09/2012 1539 

11/05/2012 1802 

11/05/2012 1802 

11/02/2012 1908 

11/03/2012 1908 

11/02/2012 842 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 13 of 18 

KV 
KV 
KV 
AM 

KV 
AM8 

AM 

DG 

DG 

DG 

DG 

RH 

KV 
KV 

JCG 

JCG 

MZ 

CJM 

CJM 

CJM 

CJM 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ .. I M I: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

IMH~ "'0 ""rAoM LAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: 81211031001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81211031 

Lab ID: 81211031-005 Collection Date: 10/31/2012 3:3000 PM 

ClientSample ID: TSRES01 Date Received: 11/1/2012 2:2900 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 11/02/2012 1507 OG 

Arsenic NO mg/L 0.005 EPA 200.8 11/01/2012 2113 MS 

Barium NO mg/L 0.5 EPA 200.8 11/01/2012 2113 MS 

Boron 0.2 mg/L 0.1 EPA 200.7 11/02/2012 1507 OG 

Cadmium NO mg/L 0.002 EPA 200.8 11/01/2012 2113 MS 

Chromium NO mg/L 0.01 EPA 200.7 11/02/2012 1507 OG 

Copper NO mg/L 0.01 EPA 200.8 11/01/2012 2113 MS 

Iron 0.11 mg/L 0.05 EPA 200.7 11/02/2012 1507 OG 

Lead NO mg/L 0.02 EPA 200.8 11/01/2012 2113 MS 

Mercury NO mg/L 0.001 EPA245.1 11/06/2012 940 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 11/01/2012 2113 MS 

Nickel NO mg/L 0.01 EPA 200.7 11/02/2012 1507 OG 

Selenium NO mg/L 0.005 EPA 200.8 11101/2012 2113 MS 

Silver NO mg/L 0.003 EPA200.8 11101/2012 2113 MS 

Uranium 0.0257 mg/L 0.0003 EPA200.8 11/01/20122113 MS 

Vanadium NO mg/L 0.02 EPA 200.8 11/01/2012 2113 MS 

Zinc NO mg/L 0.01 EPA 200.7 11/02/2012 1507 OG 

Metals - Suspended 
Uranium NO mg/L 0.0003 EPA 200.8 11/08/2012 2320 MS 

Metals - Total 
Iron 0.98 mg/L 0.05 EPA 200.7 11/05/2012 1050 BK 
Manganese 0.25 mg/L 0.02 EPA 200.7 11/05/2012 1050 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/}~ .r" 

Reviewed by: ..J:~:;...!,O;;..W'":.._ __ ......_____ _______ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 14 of 18 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M 1::, Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

IMHR "'
0

"M'"'N '""
5 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
81211031-005 

ClientSample ID: TSRES01 
COC: 143934 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

23.8 

4.0 

24.0 

4.5 

1.6 

0.4 

NO 

NA 

0.4 

0.1 

NO 

NA 

NO 

NA 

1.3 

0.4 

NO 

NA 

NO 

NA 

NO 

NA 

92.5 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

Units 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

Date Reported 12/5/2012 
Report ID: 81211031001 

WorkOrder: 81211031 
CollectionDate: 10/31/2012 3:30:00 PM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/In it 

4 SM7110B 11/19/2012 1737 

SM7110B 11/19/2012 1737 

7 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/24/2012 1407 

Ga-Tech 11/24/2012 1407 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 15 of 18 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

MK 

MK 

MB 

MB 

SH 

SH 

SH 

SH 

SH 

SH 

MB 

MB 

MB 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

IMT[R MouNTAIN <Aos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81211031-004 

ClientSample ID: TSRES03 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 12/5/2012 
Report ID: 81211031001 

Work Order: S1211031 
CollectionDate: 10/31/2012 2:10:00 PM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.62 

4060 

8.82 

83.2 

2.62 

9.5 

+234 

127 

148 

ND 

469 

0.2 

ND 

1050 

197 

155 

29 

368 

ND 

8.4 

3160 

2630 

8 

2.3 

39.32 

37.63 

2.19 

2340 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~_d___, r-
Reviewed by: ..:~~:;.,;,.,~--....__________ ________ _ 

S.U. 

~mhos/em 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL- Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/31/2012 1410 

10/31/2012 1410 

10/31/2012 1410 

10/31/2012 1410 

10/31/2012 1410 

10/31/2012 1410 

10/31/2012 1410 

11/05/2012 1749 

11/05/2012 1749 

11/05/2012 1749 

11/05/2012 1837 

11/05/2012 1749 

11105/2012 942 

11/03/2012 014 

11/02/2012 1505 

11/02/2012 1505 

11/02/2012 1505 

11/02/2012 1505 

11/09/2012 1538 

11/05/2012 1749 

11/05/2012 1749 

11/02/2012 1907 

11/03/2012 1907 

11 /02/2012 840 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
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KV 
KV 
KV 
AM 

KV 
AMB 

AM 

DG 

DG 

DG 

DG 

RH 

KV 
KV 

JCG 

JCG 

MZ 

CJM 

CJM 

CJM 

CJM 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INT<R .. 
0

""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: S1211031001 

Sheridan, WY 82801 

ProjectName: Kendrick Work Order: S1211031 

Lab ID: S1211031-004 Collection Date: 10/31/2012 210:00 PM 

ClientSample ID: TSRES03 Date Received: 11/1/2012 2 29:00 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 11/02/2012 1505 DG 

Arsenic ND mg/L 0.005 EPA 200.8 11/01/2012 2058 MS 

Barium ND mg/L 0.5 EPA 200.8 11/01/2012 2058 MS 

Boron 0.4 mg/L 0.1 EPA 200.7 11/02/2012 1505 DG 

Cadmium ND mg/L 0.002 EPA 200.8 11/01/2012 2058 MS 

Chromium ND mg/L 0.01 EPA 200.7 11/02/2012 1505 DG 

Copper ND mg/L 0.01 EPA 200.8 11/01/2012 2058 MS 

Iron ND mg/L 0.05 EPA 200.7 11/02/2012 1505 DG 

Lead ND mg/L 0.02 EPA 200.8 11/01/2012 2058 MS 

Mercury ND mg/L 0.001 EPA245.1 11/06/2012 938 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 11/01/2012 2058 MS 

Nickel ND mg/L 0.01 EPA 200.7 11/02/2012 1505 DG 

Selenium ND mg/L 0.005 EPA 200.8 11/01/2012 2058 MS 

Silver ND mg/L 0.003 EPA 200.8 11/01/2012 2058 MS 

Uranium 0.0201 mg/L 0.0003 EPA 200.8 11/01/2012 2058 MS 

Vanadium ND mg/L 0.02 EPA 200.8 11/01/2012 2058 MS 

Zinc ND mg/L 0.01 EPA 200.7 11/02/2012 1505 DG 

Metals - Suspended 

Uranium 0.0008 mg/L 0.0003 EPA 200.8 11/08/2012 2315 MS 

Metals- Total 

Iron 0.18 mg/L 0.05 EPA200.7 11/05/2012 1047 BK 

Manganese 0.15 mg/L 0.02 EPA 200.7 11/05/2012 1047 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~.4.-4' ...--
Reviewed by: .:'-~"-""'---~--------------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 11 of 18 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~~ I m II: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

oNnR MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
S1211031-004 

ClientSample ID: TSRES03 
COC: 143934 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision (±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 Precision (±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

14.5 

3.9 

27.8 

5.7 

1.3 

0.4 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

1.7 

0.4 

ND 

NA 

ND 

NA 

ND 

NA 

92.9 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~.11~ ...--
Reviewed by: ..:~::...~.:::;..;....~--"'-----________ _ 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 
Report ID: 

12/5/2012 
S1211031001 

WorkOrder: S1211031 
CollectionDate: 10/31/2012 2:10:00 PM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/lnit 

4 SM7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

9 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/24/2012 1106 

Ga-Tech 11/24/2012 1106 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

MK 

MK 

MB 

MB 

SH 

SH 

SH 

SH 

SH 

SH 

MB 

MB 

MB 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
101

ER Addendum 3.4-E 
March 2015



~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""R Mou"TAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81211031-003 

ClientSample ID: P4869S 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 12/5/2012 
Report ID: 81211031001 

WorkOrder: 81211031 
CollectionDate: 10/31/2012 12 30:00 PM 
DateReceived: 11/1/2012 2 29 00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance(± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.55 

408 

8.57 

80.2 

78.2 

10.3 

+175 

162 

175 

11 

5 

0.1 

NO 

41 

33 

15 

15 

25 

NO 

9.0 

393 

420 

106 

59.0 

4.29 

4.23 

0.71 

230 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ ~ 
Reviewed by: ..:~~:;,.{,e/;;__ __ .________ _______ _ 

S.U. 

IJmhos/cm 

mg/L 

% 

NTU 

'C 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

IJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/31/2012 1230 

10/31/2012 1230 

10/31/2012 1230 

10/31/2012 1230 

10/31/2012 1230 

10/31/2012 1230 

10/31/2012 1230 

11/09/2012 004 

11/09/2012 004 

11/09/2012 004 

11/09/2012 541 

11/05/2012 1736 

11/05/2012 941 

11/09/2012 541 

11/08/20121621 

11/08/20121621 

11/08/2012 1621 

11/08/2012 1621 

11/09/2012 1532 

11/05/2012 1736 

11/05/2012 1736 

11/02/2012 1906 

11/03/2012 1906 

11 /02/2012 838 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
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KV 
KV 
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KV 
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AM 

DG 

DG 
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DG 
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~--1 m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

""'" .. 0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: S1211031001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1211031 

Lab ID: 51211031-003 Collection Date: 10/31/2012 12 30:00 PM 

ClientSample ID: P4869S DateReceived: 11/1/2012 2:29:00 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 
Aluminum ND mg/L 0.1 EPA 200.7 11102/2012 1451 DG 

Arsenic ND mg/L 0.005 EPA 200.8 11101/2012 2054 MS 

Barium ND mg/L 0.5 EPA 200.8 11/01/2012 2054 MS 

Boron ND mg/L 0.1 EPA 200.7 11/02/2012 1451 DG 

Cadmium ND mg/L 0.002 EPA 200.8 11/01/2012 2054 MS 

Chromium ND mg/L 0.01 EPA 200.7 11/02/2012 1451 DG 

Copper ND mg/L 0.01 EPA 200.8 11101/2012 2054 MS 

Iron ND mg/L 0.05 EPA 200.7 11/02/2012 1451 DG 

Lead ND mg/L 0.02 EPA 200.8 11/01/2012 2054 MS 

Mercury ND mg/L 0.001 EPA245.1 11/06/2012 937 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 11101/2012 2054 MS 

Nickel ND mg/L 0.01 EPA 200.7 11102/2012 1451 DG 

Selenium ND mg/L 0.005 EPA 200.8 11/01/2012 2054 MS 

Silver ND mg/L 0.003 EPA 200.8 11101/2012 2054 MS 

Uranium 0.0128 mg/L 0.0003 EPA 200.8 11/01/2012 2054 MS 

Vanadium ND mg/L 0.02 EPA 200.8 11/01/2012 2054 MS 

Zinc ND mg/L 0.01 EPA 200.7 11/02/2012 1451 DG 

Metals - Suspended 
Uranium ND mg/L 0.0003 EPA200.8 11/08/2012 2300 MS 

Metals -Total 
Iron 1.18 mg/L 0.05 EPA 200.7 11/05/2012 1038 BK 

Manganese 0.16 mg/L 0.02 EPA 200.7 11/05/2012 1038 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

N D Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

11"'~ "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
81211031-003 

ClientSample ID: P4869S 
COC: 143934 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision (±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

10.3 

1.3 

14.8 

1.3 

4.8 

1.5 

1.8 

1.1 

NO 

NA 

NO 

NA 

NO 

NA 

NO 

NA 

NO 

NA 

NO 

NA 

NO 

NA 

94.6 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/5/2012 
Report ID: 81211031001 

WorkOrder: 81211031 
CollectionDate: 10/31/201212:3000 PM 
DateReceived: 11/1/2012 22900 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/lnit 

2 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

3 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/24/2012 805 

Ga-Tech 11/24/2012 805 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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-~~M~ ...... Your Environmental Monitoring Partner 
~~~~~L~ Inter-Mountain Labs-----------------------------------=----
oNrcR MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S1211031-002 

ClientSample ID: P4866S 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 12/5/2012 
Report ID: S1211031001 

WorkOrder: S1211031 
CollectionDate: 10/31/2012 11:30:00 AM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

11.22 

710 

10.51 

92.9 

16.42 

8.7 

+134 

234 

125 

79 

12 

0.2 

NO 

77 

14 

15 

12 

112 

NO 

10.1 

675 

530 

9 

15.7 

7.08 

6.64 

3.15 

380 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

s.u. 

1Jmhos/cm 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/31/2012 1130 

10/31/2012 1130 

10/31/2012 1130 

10/31/2012 1130 

10/31/2012 1130 

10/31/2012 1130 

10/31/20121130 

11108/2012 2354 

11/08/2012 2354 

11/08/2012 2354 

11/09/2012 429 

11/05/2012 1724 

11/05/2012 939 

11/09/2012 429 

11/12/2012 1212 

11/12/2012 1212 

11/02/2012 1446 

11/12/2012 1212 

11/09/2012 1531 

11/05/2012 1724 

11/05/2012 1724 

11/02/2012 1905 

11/03/2012 1905 

11/02/2012 836 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------....:... __ _ 

'""R "'0""'"'" ""' 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: S1211031001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1211031 

Lab ID: S1211031-002 Collection Date: 10/31/2012 11:30:00 AM 

ClientSample ID: P4866S Date Received: 11/1/2012 2:29 00 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 11102/2012 1446 OG 

Arsenic 0.015 mg/L 0.005 EPA 200.8 11101/2012 2049 MS 

Barium NO mg/L 0.5 EPA 200.8 11/01/2012 2049 MS 

Boron NO mg/L 0.1 EPA 200.7 11/02/2012 1446 OG 

Cadmium NO mg/L 0.002 EPA 200.8 11/01/2012 2049 MS 

Chromium NO mg/L 0.01 EPA 200.7 11/02/2012 1446 OG 

Copper NO mg/L 0.01 EPA 200.8 11/01/2012 2049 MS 

Iron 0.09 mg/L 0.05 EPA 200.7 11/02/2012 1446 OG 

Lead NO mg/L 0.02 EPA 200.8 11/01/2012 2049 MS 

Mercury NO mg/L 0.001 EPA 245.1 11/06/2012 935 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 11/01/2012 2049 MS 

Nickel NO mg/L 0.01 EPA 200.7 11/02/2012 1446 OG 

Selenium NO mg/L 0.005 EPA 200.8 11/01/2012 2049 MS 

Silver NO mg/L 0.003 EPA 200.8 11/01/2012 2049 MS 

Uranium 0.0210 mg/L 0.0003 EPA 200.8 11/01/2012 2049 MS 

Vanadium NO mg/L 0.02 EPA 200.8 11/01/2012 2049 MS 

Zinc NO mg/L 0.01 EPA 200.7 11/02/2012 1446 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA200.8 11/08/2012 2255 MS 

Metals -Total 

Iron 0.65 mg/L 0.05 EPA 200.7 11/05/2012 1036 BK 

Manganese 0.04 mg/L 0.02 EPA 200.7 11/05/2012 1036 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of 18 
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.• ~M~ '1: Your Environmental Monitoring Partner 
Inter-Mountain Labs-----------------------------------=----

'""R "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S1211031-002 

ClientSample ID: P4866S 
COC: 143934 

Comments 

Analyses Result 

Radionuclides - Dissolved 

Gross Alpha 17.0 

Gross Alpha Precision (±) 1.6 

Gross Beta 15.3 

Gross Beta Precision (±) 1.3 

Lead 210 1.3 

Lead 210 Precision (±) 0.6 

Polonium 210 NO 

Polonium 210 Precision(±) NA 

Radium 226 NO 

Radium 226 Precision (±) NA 

Radium 228 NO 

Radium 228 Precision (±) NA 

Thorium 230 0.3 

Thorium 230 Precision (±) 1.1 

Radionuclides- Suspended 

Lead 210 NO 

Lead 210 Precision(±) NA 

Polonium 210 NO 

Polonium 210 Precision(±) NA 

Radium 226 NO 

Radium 226 Precision (±) NA 

Thorium 230 NO 

Thorium 230 Precision (±) NA 

Thorium 229 Tracer (30-120) 92.5 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~g~ ~ 
Reviewed by: ...J~!::.k:::....:..~--..______ ________ _ 

Units 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/5/2012 
Report ID: S1211031001 

WorkOrder: S1211031 
Collection Date: 10/31/2012 11 30:00 AM 
DateReceived: 11/1/2012 2 29 00 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzedllnit 

2 SM7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

3 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/24/2012 504 

Ga-Tech 11/24/2012 504 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'N"" MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81211031-001 

ClientSample ID: TSRES05 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 12/5/2012 
Report ID: 81211031001 

WorkOrder: 81211031 
CollectionDate: 10/31/2012 10:30:00 AM 
DateReceived: 11/1/2012 2 29 00 PM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

10.14 

1740 

8.11 

68.1 

47.8 

6.9 

+182 

809 

714 

134 

5 

0.4 

NO 

180 

7 

5 
15 

456 

NO 

9.4 

1790 

1230 

20 

42.5 

20.98 

20.09 

2.16 

1150 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/31/2012 1030 

10/31/2012 1030 

10/31/2012 1030 

10/31/2012 1030 

10/31/2012 1030 

10/31/2012 1030 

10/31/2012 1030 

11/08/2012 2345 

11/08/2012 2345 

11/08/2012 2345 

11/02/2012 2337 

11/05/20121711 

11/05/2012 938 

11/02/2012 2337 

11/08/2012 1617 

11/08/2012 1617 

11/08/20121617 

11/02/2012 1444 

11/09/2012 1530 

11/05/20121711 

11/05/20121711 

11/02/2012 1904 

11/03/2012 1904 

11/02/2012 834 

11/13/2012 915 

11/13/2012 915 

11/13/2012915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs------------------------------------.::.._ __ _ 

oNn• MouNTAIN lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: S1211031001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1211031 

Lab ID: S1211031-001 CollectionDate: 10/31/201210:3000AM 

ClientSample ID: TSRES05 DateReceived: 11/1/2012 22900 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum 0.5 mg/L 0.1 EPA 200.7 11/02/2012 1444 OG 

Arsenic 0.029 mg/L 0.005 EPA 200.8 11/01/2012 2029 MS 

Barium NO mg/L 0.5 EPA 200.8 11/01/2012 2029 MS 

Boron 0.3 mg/L 0.1 EPA 200.7 11102/2012 1444 OG 

Cadmium NO mg/L 0.002 EPA 200.8 11/01/2012 2029 MS 

Chromium NO mg/L 0.01 EPA 200.7 11/02/2012 1444 OG 

Copper NO mg/L 0.01 EPA 200.8 11/01/2012 2029 MS 

Iron 0.42 mg/L 0.05 EPA 200.7 11/02/2012 1444 OG 

Lead NO mg/L 0.02 EPA 200.8 11/01/2012 2029 MS 

Mercury NO mg/L 0.001 EPA245.1 11/06/2012 927 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 11/01/2012 2029 MS 

Nickel NO mg/L 0.01 EPA 200.7 11/02/2012 1444 OG 

Selenium NO mg/L 0.005 EPA200.8 11/01/2012 2029 MS 

Silver NO mg/L 0.003 EPA 200.8 11/01/2012 2029 MS 

Uranium 0.0021 mg/L 0.0003 EPA 200.8 11/01/2012 2029 MS 

Vanadium NO mg/L 0.02 EPA 200.8 11/01/2012 2029 MS 

Zinc NO mg/L 0.01 EPA 200.7 11/02/2012 1444 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA200.8 11/08/2012 2236 MS 

Metals -Total 

Iron 1.55 mg/L 0.05 EPA 200.7 11/05/2012 1033 BK 

Manganese 0.04 mg/L 0.02 EPA 200.7 11/05/2012 1033 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J~ .r 
Reviewed by: ..J~~:::...:;.W'" __ ....______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ .. I M 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs-----------------------------------=----

INHR "'
0 ""TA'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81211031-001 

ClientSample ID: TSRES05 
COC: 143934 

Comments 

Analyses Result 

Radionuclides- Dissolved 
Gross Alpha 3.9 

Gross Alpha Precision (±) 2.5 

Gross Beta 6.8 

Gross Beta Precision (±) 4.6 

Lead 210 9.0 

Lead 210 Precision(±) 2.8 

Polonium 210 3.8 

Polonium 210 Precision (±) 0.3 

Radium 226 ND 

Radium 226 Precision (±) NA 

Radium 228 ND 

Radium 228 Precision (±) NA 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Radionuclides -Suspended 
Lead 210 ND 

Lead 210 Precision(±) NA 

Polonium 210 ND 

Polonium 210 Precision(±) NA 

Radium 226 ND 

Radium 226 Precision (±) NA 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Thorium 229 Tracer (30-120) 94.3 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~H 

Units 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/5/2012 
Report ID: 81211031001 

WorkOrder: 81211031 
CollectionDate: 10/31/2012 10:30:00 AM 
DateReceived: 11/1/2012 22900 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/In it 

2 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/24/2012 203 

Ga-Tech 11/24/2012 203 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

8 Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ .. I M 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

IHrtR "'ouHrAoH LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S1211031-006 

ClientSample ID: CSRES06 
COC: 143934 

Comments 

Sample Analysis Report 

Date Reported 12/5/2012 
Report ID: S1211031001 

WorkOrder: S1211031 
CollectionDate: 11/1/2012 9:30:00 AM 
DateReceived: 11/1/2012 2:29:00 PM 
FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 
pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pel) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 
Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 
pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 
Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

10.19 

305 

8.67 

72.4 

8.40 

5.6 

+179 

133 

140 

11 

7 

0.1 

NO 

8 

24 

7 

12 

25 

NO 

9.1 

282 

250 

13 

7.2 

3.14 

3.02 

1.84 

160 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 

'C 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

11/01/2012 930 

11/01/2012 930 

11/01/2012 930 

11/01/2012 930 

11/01/2012 930 

11/01/2012 930 

11/01/2012 930 

11/09/2012 023 

11/09/2012 023 

11/09/2012 023 

11/09/2012 604 

11/05/2012 1816 

11/05/2012 944 

11/09/2012 604 

11/12/2012 1215 

11/12/2012 1215 

11/12/2012 1215 

11/12/2012 1215 

11/09/2012 1540 

11/05/2012 1816 

11/05/2012 1816 

11/02/2012 1909 

11/03/2012 1909 

11/02/2012 844 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

11/13/2012 915 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INT[R "'00H'"'N LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/5/2012 

1849 Terra Report ID: 81211031001 

Sheridan, VVY 82801 

ProjectName: Kendrick WorkOrder: S1211031 

Lab ID: 81211031-006 Collection Date: 11/1/2012 9 30:00 AM 

ClientSample ID: CSRES06 DateReceived: 11/1/2012 2 29 00 PM 

COC: 143934 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 11102/2012 1510 OG 

Arsenic NO mg/L 0.005 EPA 200.8 11/01/2012 2118 MS 

Barium NO mg/L 0.5 EPA 200.8 11101/2012 2118 MS 

Boron NO mg/L 0.1 EPA 200.7 11/02/2012 1510 OG 

Cadmium NO mg/L 0.002 EPA 200.8 11/01/2012 2118 MS 

Chromium NO mg/L 0.01 EPA 200.7 11/02/2012 1510 OG 

Copper NO mg/L 0.01 EPA 200.8 11/01/2012 2118 MS 

Iron 0.07 mg/L 0.05 EPA 200.7 11/02/2012 1510 OG 

Lead NO mg/L 0.02 EPA 200.8 11/01/2012 2118 MS 

Mercury NO mg/L 0.001 EPA245.1 11/06/2012 946 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 11/01/2012 2118 MS 

Nickel NO mg/L 0.01 EPA 200.7 11/02/2012 1510 OG 

Selenium NO mg/L 0.005 EPA 200.8 11/01/2012 2118 MS 

Silver NO mg/L 0.003 EPA 200.8 11/01/2012 2118 MS 

Uranium 0.0015 mg/L 0.0003 EPA 200.8 11/01/2012 2118 MS 

Vanadium NO mg/L 0.02 EPA 200.8 11/01/2012 2118 MS 

Zinc NO mg/L 0.01 EPA 200.7 11/02/2012 1510 OG 

Metals - Suspended 
Uranium NO mg/L 0.0003 EPA 200.8 11/08/2012 2325 MS 

Metals -Total 
Iron 0.46 mg/L 0.05 EPA 200.7 11/05/2012 1054 BK 

Manganese 0.04 mg/L 0.02 EPA 200.7 11/05/2012 1054 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/14' _.r -
Reviewed by: ~~::;.lo;:~W'";;.._ __ ._____ _______ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'N"~ MouNtAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
LabiD: 

Kendrick 
81211031-006 

ClientSample ID: CSRES06 
COC: 143934 

Comments 

Analyses 

Radionuclides - Dissolved 
Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 
Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

ND 

NA 

10.7 

1.2 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

0.8 

1.5 

ND 

NA 

ND 

NA 

ND 

NA 

0.7 

0.2 

65.4 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi!L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 
Report ID: 

12/5/2012 
81211031001 

Work Order: 81211031 
CollectionDate: 11/1/2012 9:30:00 AM 
DateReceived: 11/1/2012 2:29 00 PM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/In it 

2 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

3 SM 7110B 11/19/2012 1737 

SM 7110B 11/19/2012 1737 

OTW01 11128/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1259 

OTW01 11/28/2012 1259 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/20121907 

Ga-Tech 11124/2012 1708 

Ga-Tech 11/24/2012 1708 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 12/03/2012 1115 

OTW01 12/03/2012 1115 

OTW01 11/29/2012 1611 

OTW01 11/29/2012 1611 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

ACW10 11/30/2012 907 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

.... ,ut MOUNTAIN LAUS 

Company: 

ProjectName: 
Lab ID: 

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

S1211010-003 

ClientSample ID: P4483S 

COC: 143932 

Comments 

ph: (307) 672-8945 

Date Reported 12/13/2012 

ReportiD: S1211010002 

(Replaces S1211010001) 

Work Order: S1211010 

CollectionDate: 10/30/2012 3:00:00 PM 

Date Received: 1 0/31/2012 8 02:00 AM 

FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.89 

1045 

6.55 

62.4 

20.2 

11.4 

+186 

322 

359 

17 

10 

0.2 

NO 

245 

39 

34 

12 

170 

0.3 

8.7 

1030 

760 

20 

19.2 

12.40 

11.82 

2.38 

700 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

S.U. 

~mhos/em 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

1 0/30/2012 1500 

1 0/30/2012 1500 

1 0/30/2012 1500 

1 0/30/2012 1500 

1 0/30/2012 1500 

1 0/30/2012 1500 

1 0/30/2012 1500 

11/02/2012 2035 

11/02/2012 2035 

11/02/2012 2035 

11/02/2012 1649 

11/02/2012 2035 

11/02/2012 1028 

11/02/2012 1649 

11/02/2012 1306 

11/02/20121306 

11/02/2012 1306 

11/02/2012 1306 

11/07/2012 1309 

11/02/2012 2035 

11/02/2012 2035 

11/01/20121606 

11/01/2012 1926 

11/01/2012 1055 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

~.4~ .r 

Reviewed by: .J.~:-:"''-:--{,e/-:-::---------:----:---~--
Wade Nieuwsma, Assistant Laboratory Manager 
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~~ I M II: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

INl[R-MouNTAIN LADS 

Company: 

ProjectName: 

Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Metals - Dissolved 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mercury 

Molybdenum 

Nickel 

Selenium 

Silver 

Uranium 

Vanadium 

Zinc 

Metals - Suspended 
Uranium 

Metals- Total 
Iron 

Manganese 

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

S121101 0-003 

P4483S 

143932 

Result Units Qual 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

0.0335 mg/L 

NO mg/L 

NO mg/L 

NO mg/L 

0.35 mg/L 

0.08 mg/L 

These results apply only to the samples tested. RL- Reporting Limit 

ph: (307) 672-8945 

Date Reported 12/13/2012 

Report ID: S1211010002 

(Replaces S1211 010001) 

WorkOrder: S1211010 

CollectionDate: 10/30/2012 3:00:00 PM 

Date Received: 10/31/2012 8:02 00 AM 

FieldSampler: RF 

Matrix: Water 

RL Method Date Analyzed/lnit 

0.1 EPA 200.7 11/02/2012 1306 

0.005 EPA 200.8 11/01/2012 1657 

0.5 EPA 200.8 11/01/2012 1657 

0.1 EPA 200.7 11/02/2012 1306 

0.002 EPA 200.8 11/01/2012 1657 

0.01 EPA 200.7 11/02/2012 1306 

0.01 EPA 200.8 11/01/2012 1657 

0.05 EPA 200.7 11/02/2012 1306 

0.02 EPA 200.8 11/01/2012 1657 

0.001 EPA 245.1 11/02/2012 1037 

0.02 EPA200.8 11/01/2012 1657 

0.01 EPA 200.7 11/02/2012 1306 

0.005 EPA 200.8 11/01/2012 1657 

0.003 EPA200.8 11/01/2012 1657 

0.0003 EPA 200.8 11101/2012 1657 

0.02 EPA 200.8 11/01/2012 1657 

0.01 EPA 200.7 11/02/2012 1306 

0.0003 EPA 200.8 11/08/2012 2216 

0.05 EPA 200.7 11/05/2012 1005 

0.02 EPA 200.7 11/05/2012 1005 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~-1-4' ..--
Reviewed by:_,~~~~--.._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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MS 

MS 

OG 

MS 

OG 

MS 

OG 
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MS 

MS 

MS 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs------------------------------------=-----

'""R "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
81211010-003 

ClientSample ID: P4483S 
COC: 143932 

Comments 

Analyses 

Radionuclides- Dissolved 
Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision (±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 
Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

26.7 

3.1 

16.7 

2.5 

2.2 

0.7 

NO 

NA 

NO 

NA 

NO 

NA 

1.1 

1.5 

NO 

NA 

NO 

NA 

NO 

NA 

NO 

NA 

84.2 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/}~ .r 
Reviewed by: ...:~::;.s.:~W'" __ "'-----________ _ 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/13/2012 
Report ID: 81211010002 

(Replaces 81211010001) 

WorkOrder: 81211010 
CollectionDate: 10/30/2012 3 00:00 PM 
DateReceived: 10/31/2012 8:02:00 AM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzedllnit 

2 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM7110B 11/16/2012 1220 

SM7110B 11/16/2012 1220 

OTW01 11114/2012 1548 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1155 

OTW01 11/14/2012 1155 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/23/2012 1359 

Ga-Tech 11/23/2012 1359 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11128/2012 000 

OTW01 11128/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/27/2012 918 

ACW10 11127/2012 918 

ACW10 11127/2012 918 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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~--1m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

'""R "'0"'"A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
LabiD: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S121101 0-004 
P9184R 
143932 

Sample Analysis Report 

Date Reported 12/13/2012 
ReportiD: S1211010002 

(Replaces S1211010001) 

WorkOrder: S1211010 
CollectionDate: 10/30/2012 3:50:00 PM 
DateReceived: 
FieldSampler: 
Matrix: 

10/31/2012 8:02:00 AM 
RF 
Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.10 

855 

8.36 

78.6 

22.4 

9.8 

+181 

328 

365 

17 

8 

0.3 

NO 

131 

28 

26 

10 

134 

0.3 

8.7 

837 

580 

18 

23.2 

9.64 

9.53 

0.54 

530 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

s.u. 

~mhos/em 

mg/L 

% 
NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA200.7 

EPA350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/30/2012 1550 

1 0/30/2012 1550 

1 0/30/2012 1550 

10/30/2012 1550 

10/30/2012 1550 

1 0/30/2012 1550 

10/30/2012 1550 

11/02/2012 2047 

11/02/2012 2047 

11/02/2012 2047 

11/02/2012 1812 

11/02/2012 2047 

11/02/2012 1029 

11/02/2012 1812 

11/02/2012 1309 

11/02/2012 1309 

11/02/2012 1309 

11/02/2012 1309 

11/07/20121310 

11/02/2012 2047 

11/02/2012 2047 

11/01/2012 1607 

11/01/2012 1927 

11/01/2012 1055 

11106/2012 738 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

Wade Nieuwsma, Assistant Laboratory Manager 
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~~ I m I:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""R MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/13/2012 

1849 Terra Report ID: 81211010002 

Sheridan, WY 82801 (Replaces 81211010001) 

ProjectName: Kendrick WorkOrder: 81211010 

Lab ID: 81211010-004 CollectionDate: 10/30/2012 3:50:00 PM 

ClientSample ID: P9184R DateReceived: 10/31/2012 8:02:00 AM 

COC: 143932 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 11/02/2012 1309 DG 

Arsenic 0.005 mg/L 0.005 EPA 200.8 11/01/2012 1702 MS 

Barium ND mg/L 0.5 EPA 200.8 11/01/2012 1702 MS 

Boron ND mg/L 0.1 EPA 200.7 11/02/2012 1309 DG 

Cadmium ND mg/L 0.002 EPA 200.8 11/01/2012 1702 MS 

Chromium ND mg/L 0.01 EPA 200.7 11/02/2012 1309 DG 

Copper ND mg/L 0.01 EPA 200.8 11/01/2012 1702 MS 

Iron ND mg/L 0.05 EPA 200.7 11/02/2012 1309 DG 

Lead ND mg/L 0.02 EPA 200.8 11/01/2012 1702 MS 

Mercury ND mg/L 0.001 EPA 245.1 11/02/2012 1039 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 11/01/2012 1702 MS 

Nickel ND mg/L 0.01 EPA 200.7 11/02/2012 1309 DG 

Selenium ND mg/L 0.005 EPA 200.8 11/01/2012 1702 MS 

Silver ND mg/L 0.003 EPA 200.8 11/01/2012 1702 MS 

Uranium 0.0114 mg/L 0.0003 EPA 200.8 11/01/2012 1702 MS 

Vanadium ND mg/L 0.02 EPA 200.8 11/01/2012 1702 MS 

Zinc ND mg/L 0.01 EPA 200.7 11/02/2012 1309 DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 11/08/2012 2221 MS 

Metals - Total 

Iron 0.52 mg/L 0.05 EPA 200.7 11/05/2012 1008 BK 

Manganese 0.22 mg/L 0.02 EPA 200.7 11/05/2012 1008 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--
Wade Nieuwsma, Assistant Laboratory Manager 

Page 11 of 15 

Kendrick Expansion Area 
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~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""R "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 

S1211010-004 

ClientSample ID: P9184R 

COC: 143932 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

8.9 

1.6 

8.9 

1.7 

1.9 

0.7 

1.3 

0.4 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

84.3 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/13/2012 

Report ID: S1211010002 

(Replaces S1211010001) 

WorkOrder: S1211010 

Collection Date: 10/30/2012 3 50:00 PM 

DateReceived: 1 0/31/2012 8 02:00 AM 

FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/lnit 

2 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM7110B 11/16/2012 1220 

SM7110B 11/16/2012 1220 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1155 

OTW01 11/14/2012 1155 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/23/2012 1700 

Ga-Tech 11/23/2012 1700 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11 /28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/27/2012 918 

ACW10 11/27/2012918 

ACW10 11/27/2012918 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
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~--1m 1::. Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

'""R "'0""rA'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
LabiD: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S121101 0-005 
P9183R 
143932 

Sample Analysis Report 

Date Reported 12/13/2012 
ReportiD: 81211010002 

(Replaces 81211010001) 

WorkOrder: S1211010 
CollectionDate: 10/30/2012 4:50:00 PM 
DateReceived: 10/31/2012 8:02:00 AM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance(± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.14 

928 

7.18 

64.0 

12.86 

8.4 

+183 

358 

392 

22 

8 

0.3 

ND 

145 

33 

38 

10 

137 

ND 

8.8 

897 

610 

11 

10.6 

10.91 

10.42 

2.31 

590 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ .t?------' r-
Reviewed by: ....:~~:;.,;;..,{,e/ __ .______ ________ _ 

s.u. 

J.Jmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

J.Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

1 

0.1 

0.1 

1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

10/30/2012 1650 

10/30/2012 1650 

1 0/30/2012 1650 

1 0/30/2012 1650 

1 0/30/2012 1650 

1 0/30/2012 1650 

1 0/30/2012 1650 

11/02/2012 2100 

11/02/2012 2100 

11/02/2012 2100 

11/02/2012 1826 

11/02/2012 2100 

11/02/2012 1030 

11/02/2012 1826 

11/02/20121311 

11/02/2012 1311 

11/02/2012 1311 

11/02/2012 1311 

11/07/2012 1311 

11/02/2012 2100 

11/02/2012 2100 

11/01/2012 1608 

11/01/2012 1928 

11/01/2012 1055 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

Wade Nieuwsma, Assistant Laboratory Manager Page 13 of 15 
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~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'N"" .. 0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/13/2012 
1849 Terra Report ID: S1211010002 
Sheridan, WY 82801 (Replaces S1211010001) 

ProjectName: Kendrick WorkOrder: S1211010 
Lab ID: S121101 0-005 Collection Date: 10/30/2012 4:50:00 PM 
ClientSample ID: P9183R Date Received: 10/31/2012 8:02:00 AM 
COC: 143932 FieldSampler: RF 

Matrix: Water 
Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 11/02/20121311 OG 

Arsenic NO mg/L 0.005 EPA 200.8 11/01/2012 1717 MS 

Barium NO mg/L 0.5 EPA 200.8 11/01/2012 1717 MS 

Boron NO mg/L 0.1 EPA 200.7 11/02/20121311 OG 

Cadmium NO mg/L 0.002 EPA 200.8 11/01/2012 1717 MS 

Chromium NO mg/L 0.01 EPA 200.7 11/02/20121311 OG 

Copper NO mg/L 0.01 EPA 200.8 11/01/2012 1717 MS 

Iron NO mg/L 0.05 EPA 200.7 11/02/2012 1311 OG 

Lead NO mg/L 0.02 EPA 200.8 11/01/2012 1717 MS 

Mercury NO mg/L 0.001 EPA 245.1 11/02/20121041 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 11101/20121717 MS 

Nickel NO mg/L 0.01 EPA 200.7 11102/2012 1311 OG 

Selenium NO mg/L 0.005 EPA 200.8 11/01/2012 1717 MS 

Silver NO mg/L 0.003 EPA200.8 11/01/2012 1717 MS 

Uranium 0.0101 mg/L 0.0003 EPA 200.8 11/01/2012 1717 MS 

Vanadium NO mg/L 0.02 EPA 200.8 11/01/2012 1717 MS 

Zinc NO mg/L 0.01 EPA 200.7 11/02/2012 1311 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 11/08/2012 2226 MS 

Metals- Total 

Iron 0.19 mg/L 0.05 EPA 200.7 11/05/20121017 BK 

Manganese 0.09 mg/L 0.02 EPA 200.7 11/05/2012 1017 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

N D Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~./!~ .r 
Reviewed by: ....!~::;...s.;::;..;;..r,t:/ __ ....______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

'""" " 0""'A'" LAo> 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S121101 0-005 

ClientSample ID: P9183R 
COC: 143932 

Comments 

Analyses Result 

Radionuclides - Dissolved 
Gross Alpha 9.1 

Gross Alpha Precision (±) 1.7 

Gross Beta 9.3 

Gross Beta Precision (±) 1.8 

Lead 210 1.4 

Lead 210 Precision(±) 0.5 

Polonium 210 ND 

Polonium 210 Precision(±) NA 

Radium 226 ND 

Radium 226 Precision (±) NA 

Radium 228 ND 

Radium 228 Precision (±) NA 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Radionuclides -Suspended 
Lead 210 1.2 

Lead 210 Precision (±) 0.4 

Polonium 210 ND 

Polonium 210 Precision(±) NA 

Radium 226 ND 

Radium 226 Precision (±) NA 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Thorium 229 Tracer (30-120) 112 

These results apply only to the samples tested, 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/13/2012 
Report ID: S1211010002 

(Replaces S1211010001) 

WorkOrder: S1211010 
CollectionDate: 10/30/2012 4:50:00 PM 
DateReceived: 10/31/2012 8:02:00 AM 
FieldSampler: RF 
Matrix: Water 

Qual RL Method Date Analyzed/In it 

2 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1155 

OTW01 11/14/2012 1155 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/23/2012 2001 

Ga-Tech 11/23/2012 2001 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11120/2012 1259 

0.2 ACW10 11/27/2012 918 

ACW10 11/27/2012 918 

ACW10 11/27/2012 918 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager Page 15 of 15 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

MK 

MK 

MB 

MB 

SH 

SH 

SH 

SH 

SH 

SH 

MB 

MB 

MB 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
122

ER Addendum 3.4-E 
March 2015



~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

oNn• MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
S1211 010-002 
TSRES08 
143932 

Sample Analysis Report 

Date Reported 
Report ID: 

WorkOrder: 

12/13/2012 
51211010002 
(Replaces 51211010001) 

51211010 
CollectionDate: 10/30/2012 2 00:00PM 
DateReceived: 10/31/2012 8:02:00 AM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.33 

3200 

6.62 

63.7 

25.2 

11.8 

+217 

844 

857 

85 

26 

0.6 

NO 

640 

33 

49 

17 

600 

NO 

8.9 

2550 

1980 

26 

19.1 

32.20 

30.96 

1.96 

1870 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ Jd~ r-
Reviewed by:....~~~:;_;:..,~--.......___ ________ _ 

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

1 0/30/2012 1400 

10/30/2012 1400 

10/30/2012 1400 

10/30/2012 1400 

10/30/2012 1400 

10/30/2012 1400 

10/30/2012 1400 

11/02/2012 2009 

11102/2012 2009 

11/02/2012 2009 

11/02/2012 1635 

11/02/2012 2009 

11102/2012 1021 

11/02/2012 1635 

11/02/2012 1304 

11/02/2012 1304 

11/02/2012 1304 

11/02/2012 1304 

11/07/2012 1308 

11/02/2012 2009 

11/02/2012 2009 

11/01/2012 1605 

11/01/2012 1925 

11/01/2012 1055 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of 15 

KV 
KV 
KV 
AM 

KV 
AMB 

AM 

DG 

DG 

DG 

DG 

RH 

KV 
KV 

JCG 

JCG 

MZ 
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CJM 

CJM 

CJM 
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~ I m·t: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""~ "'0""'A'" lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/13/2012 

1849 Terra Report ID: 51211010002 

Sheridan, WY 82801 (Replaces S1211010001) 

ProjectName: Kendrick WorkOrder: S1211010 

Lab ID: 51211010-002 Collection Date: 10/30/2012 2:00:00 PM 

ClientSample ID: TSRES08 Date Received: 10/31/2012 8:02 00 AM 

COC: 143932 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 
Aluminum ND mg/L 0.1 EPA 200.7 11/02/2012 1304 DG 

Arsenic 0.006 mg/L 0.005 EPA 200.8 11/01/2012 1652 MS 

Barium ND mg/L 0.5 EPA 200.8 11/01/2012 1652 MS 

Boron 0.2 mg/L 0.1 EPA 200.7 11/02/2012 1304 DG 

Cadmium ND mg/L 0.002 EPA 200.8 11/01/2012 1652 MS 

Chromium ND mg/L 0.01 EPA 200.7 11/02/20121304 DG 

Copper ND mg/L 0.01 EPA 200.8 11/01/2012 1652 MS 

Iron 0.06 mg/L 0.05 EPA 200.7 11/02/2012 1304 DG 

Lead ND mg/L 0.02 EPA 200.8 11/01/2012 1652 MS 

Mercury ND mg/L 0.001 EPA245.1 11/02/2012 1035 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 11/01/2012 1652 MS 

Nickel ND mg/L 0.01 EPA 200.7 11/02/2012 1304 DG 

Selenium ND mg/L 0.005 EPA 200.8 11/01/2012 1652 MS 

Silver ND mg/L 0.003 EPA 200.8 11/01/2012 1652 MS 

Uranium 0.123 mg/L 0.0003 EPA 200.8 11/01/2012 1652 MS 

Vanadium ND mg/L 0.02 EPA 200.8 11/01/2012 1652 MS 

Zinc ND mg/L 0.01 EPA200.7 11/02/2012 1304 DG 

Metals - Suspended 
Uranium 0.0013 mg/L 0.0003 EPA200.8 11/08/2012 2201 MS 

Metals - Total 
Iron 0.61 mg/L 0.05 EPA 200.7 11/05/2012 958 BK 
Manganese 0.06 mg/L 0.02 EPA 200.7 11/05/2012 958 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of 15 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""" "'
0

""TAIN LAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
S1211010-002 

ClientSample ID: TSRES08 
COC: 143932 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

100 

8.1 

31.3 

5.0 

3.7 

0.7 

NO 

NA 

0.9 

0.1 

NO 

NA 

2.7 

7.6 

1.2 

0.4 

NO 

NA 

0.3 

0.1 

NO 

NA 

92.7 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~./J~ ~ 
Reviewed by: ..... ~::......:'-~--"--------________ _ 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/13/2012 
Report ID: S1211010002 

(Replaces S1211 010001) 

WorkOrder: S1211010 
CollectionDate: 10/30/2012 2:00:00 PM 
DateReceived: 
FieldSampler: 
Matrix: 

10/31/2012 8:02:00 AM 
RF 
Water 

Qual RL Method Date Analyzed/lnit 

2 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1155 

OTW01 11/14/2012 1155 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/23/2012 1058 

Ga-Tech 11/23/2012 1058 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11 /28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11120/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/27/2012 918 

ACW10 11/27/2012 918 

ACW10 11/27/2012 918 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 6 of 15 
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SH 

SH 

SH 

SH 

SH 

SH 

SH 
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~ I m 1::. Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""R "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

S1211010-001 

ClientSample ID: P8531 R 

COC: 143932 

Comments 

Sample Analysis Report 

Date Reported 12/13/2012 

Report ID: S1211010002 

(Replaces S1211010001) 

WorkOrder: S1211010 

CollectionDate: 10/30/2012 12:00:00 PM 

DateReceived: 10/31/2012 8:02 00 AM 

FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.33 

1670 

7.05 

63.7 

35.7 

9.2 

+199 

443 

468 

35 

14 

0.5 

NO 

504 

27 

44 

25 

358 

NO 

8.9 

1710 

1260 

20 

28.6 

21.17 

19.76 

3.44 

1240 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~-1~ ...--
Reviewed by:...~~~::....:...~--......____ ________ _ 

S.U. 

~mhos/em 

mg/L 

% 

NTU 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

1 0/30/2012 1200 

1 0/30/2012 1200 

1 0/30/2012 1200 

1 0/30/2012 1200 

1 0/30/2012 1200 

1 0/30/2012 1200 

1 0/30/2012 1200 

11/02/2012 1957 

11/02/2012 1957 

11/02/2012 1957 

11/02/2012 1621 

11/02/2012 1957 

11/02/2012 1020 

11/02/20121621 

11/02/2012 1302 

11/02/2012 1302 

11/02/2012 1302 

11/02/2012 1302 

11/07/2012 1307 

11/02/2012 1957 

11/02/2012 1957 

11/01/2012 1604 

11/01/2012 1924 

11/01/2012 1055 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

11/06/2012 738 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of 15 

KV 
KV 
KV 
AM 

KV 
AMB 

AM 

DG 

DG 

DG 

DG 

RH 

KV 
KV 
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~ I M II: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

oNn~ MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 12/13/2012 

1849 Terra Report ID: 81211010002 

Sheridan, WY 82801 (Replaces 81211010001) 

ProjectName: Kendrick WorkOrder: S1211010 

Lab ID: 81211010-001 Collection Date: 10/30/2012 12:00:00 PM 
ClientSample ID: P8531R DateReceived: 10/31/2012 8:02:00 AM 

COC: 143932 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 11/02/2012 1302 DG 

Arsenic 0.014 mg/L 0.005 EPA 200.8 11/01/2012 1647 MS 

Barium ND mg/L 0.5 EPA 200.8 11/01/2012 1647 MS 

Boron 0.2 mg/L 0.1 EPA 200.7 11/02/2012 1302 DG 

Cadmium ND mg/L 0.002 EPA 200.8 11/01/2012 1647 MS 

Chromium ND mg/L 0.01 EPA 200.7 11/02/2012 1302 DG 

Copper ND mg/L 0.01 EPA 200.8 11/01/2012 1647 MS 

Iron ND mg/L 0.05 EPA 200.7 11/02/2012 1302 DG 

Lead ND mg/L 0.02 EPA 200.8 11/01/2012 1647 MS 

Mercury ND mg/L 0.001 EPA245.1 11/02/2012 1033 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 11/01/2012 1647 MS 

Nickel ND mg/L 0.01 EPA 200.7 11/02/2012 1302 DG 

Selenium ND mg/L 0.005 EPA 200.8 11/01/2012 1647 MS 

Silver ND mg/L 0.003 EPA200.8 11/01/2012 1647 MS 

Uranium 0.0662 mg/L 0.0003 EPA 200.8 11/01/2012 1647 MS 

Vanadium ND mg/L 0.02 EPA 200.8 11/01/2012 1647 MS 

Zinc ND mg/L 0.01 EPA200.7 11/02/2012 1302 DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 11/08/2012 2142 MS 

Metals -Total 

Iron 0.48 mg/L 0.05 EPA 200.7 11/05/2012 954 BK 

Manganese 0.17 mg/L 0.02 EPA 200.7 11/05/2012 954 BK 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J~ ...--
Reviewed by: ...!~::::..s...::....:...~--"-----________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 15 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""" "'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Kendrick 
81211010-001 
P8531R 
143932 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 Precision (±) 

Polonium 210 

Polonium 210 Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Lead 210 

Lead 210 Precision(±) 

Polonium 210 

Polonium 210 Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

These results apply only to the samples tested. 

Result 

56.2 

6.0 

33.1 

4.9 

4.3 

0.9 

ND 

NA 

0.6 

0.1 

ND 

NA 

0.5 

1.3 

1.3 

0.4 

ND 

NA 

0.3 

0.1 

ND 

NA 

91.4 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ .r 
Reviewed by: .... ~:::......:::...~:__ __ ..._________ _______ _ 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Date Reported 12/13/2012 
ReportiD: 81211010002 

(Replaces 81211010001) 

WorkOrder: S1211010 
Collection Date: 10/30/2012 12:00:00 PM 
Date Received: 
FieldSampler: 
Matrix: 

10/31/2012 8:02:00 AM 
RF 
Water 

Qual RL Method Date Analyzed/In it 

2 SM7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

3 SM 7110B 11/16/2012 1220 

SM 7110B 11/16/2012 1220 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1548 

OTW01 11/14/2012 1155 

OTW01 11/14/2012 1155 

0.2 SM 7500 Ra-B 11/11/2012 1907 

SM 7500 Ra-B 11/11/2012 1907 

Ga-Tech 11/23/2012 757 

Ga-Tech 11/23/2012 757 

0.2 ACW10 11/19/2012 000 

ACW10 11/19/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 000 

OTW01 11/28/2012 1422 

OTW01 11/28/2012 1422 

0.2 SM 7500 Ra-B 11/20/2012 1259 

SM 7500 Ra-B 11/20/2012 1259 

0.2 ACW10 11/27/2012 918 

ACW10 11/27/2012 918 

ACW10 11/27/2012918 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager Page 3 of 15 
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/"~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ------+f(:::!UL..o0.~D~'-/_..~::.:~:....:.....::..=--===:....._---------

Site Name. ----==~:::.!w=--_.IL.._ _____ _ 

Date .s- -.;2 - 1 3 

Technician/Engineer __ ....,.£----!::~=-.:::::::..=...:~------------

Devices 

Flow/Automatic sampler Device 

Device Flow or Stage Reading 

Device Battery Charge 

Device Data Download Yes or No 

Sample Collected by Device Yes or ~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device ___ -?1______::::...:..-11-...:....._ ______________ _ 

Flow Rate .tJ¥ ~ ~ ~~CFS 
Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (umbos/em) (oc) Turbldltv lNTU) DO mi!!I DO% 

Lab Information 

Lab COG# ---------
Date Samples to Lab ________ _ 

I 
I 
I 

ORP 

' 

' ________) 

K:\ WW C\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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/"'_,.A ,.A 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ ___;~:;......_;___;::,j'---.L...:gp~s_s_--L~-=-=:..:.......:::...:..:...:;...;;;.-~A__.~::...::~:..::....::..:::.....___:~ 

Site Name. ---""?.....:.w_-...... 1 ______ _ 

Date & Ill /1 3 @ I~ I 0 
• 

Technician/Engineer -~A~IA!...j~~~..!<:.!...::...Y' ____________ _ 

Devices 

Flow/Automatic sampler Device ~U> ce V.:< 
Device Flow or Stage Reading /, .3 ~~~ t.57CFS/FT n~l-I~ -<?~~ tU~-
Device Battery Charge Go~ Volts ~ ~~ 

Device Data Download ~i}or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Qualitv Field Parameters for Storm or lnstantaneou Sam ole 
! Temperature 

Corrected 
PH Condudance Temp. 

Time (units) (!lmhos/cm) (OC) Turbidity (NTU) DO mR!I DO% 
I 

'U__o A/- ---y-& I V"' 
-------- - """--- "--"--

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab _______ _ 

ORP 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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/"'~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ __L_IZ~t:)~sz~::::..._,.,/~:S~;tu.A~~~---------
Site Name. --""""'~~LV=---:2:::=,. _____ _ 

Date ___ f?==l-/--'2=-+/.....:.1...:::..2 ______ _ 

Technician/Engineer --*=+-~~v.e~d:::£._...-t:::::~-..<:::.__ ___________ _ 

Devices 

Flow/Automatic sampler Device ~~ (r~) tkw~ -~ f ~ 6cr-t. 
. , - - ~ 

Device Flow or Stage Reading :Z¥ CFS/FT ~c.:J (A_ ~~ 

Device Battery Charge (e; oc>-tf Volts 

Device Data Download Yes or@ 

Sample Collected by Device Yes or~ 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 

Measurement Device ----=~~~----------------
Flow Rate ___ __;-?:-4=;____.:..:~.....--_____ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or &J 
Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (umbos/em) (ocj Turbidity (NTU) DOme/1 DO% 

'------·- -

Lab Information 

Lab COC # ---------
Date Samples to Lab ________ _ 

ORP 

-

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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~~ 
~WW(ENGINEERING 

Surface Water Field Sheet 

Project/Client ---lZ-#~~==~=·~/-'-R~~=::;........,.:,/~:?.-~~-=-=------

Date ______ ~~~--~---~1_3 ____________ __ 

:c-~!~ Technician/Engineer --"-.:F-"'f-....l<:~=/~o:::.._.:::::::.~=--------------

Devices 

Flow/Automatic sampler Device ---';C=-=7~(..co~Le...:.........!'7_:2___.J....( __________ _ 

Device Flow or Stage Reading .4~ CFS/FT cfv..d-e..--f~ - ~ ~~ ~ 
Device Battery Charge G " " ct Volts 1 v-v ~ 
Device Data Download Yes or~ 
Sample Collected by Device Yes or®' 

Staff gage reading if installed Ft 

Crest gage readings if installed __________ Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device __ -?t~4...!.,__ ________________ __ 

Flow Rate ------~--4~------CFS 
Include Stream Gaging Data 

Grab Sample Collected Yes or€ 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) lumhos/cm) (OC) Turbldltv (NTU) DO mll/1 DO% 

Lab Information 
Lab COC # _____________ _ 

Date Samples to Lab ______________ _ 

ORP 

---~ 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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/"~ )(-,£{t? LJ~b_ 

~WWCENG INEERING 

Surface Water Field Sheet 

Project/Client -----4-&~z:::::::6=---~---"k:..::....:.:...~~~· :::..,./c..___;z..L!...tzt,.4~==-----

Site Name. __ .....:s::.._;:_w_· ~--------

Date ~/1.1/12 @- 1~0 
Technician/Engineer __ ....::h~~:::::l~:::::.._ ___________ _ 

Devices 

Flow/Automatic sampler Device ::l;?CL? - £~ tf.,{ ~ ~ 
Device Flow or Stage Reading tJ,~h,o~CFS/FT 6~ j~ 
Device Battery Charge &tJocl ( /3) Volts 

Device Data Download@ or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed _______ Ft 

Crest gage readings if installed - Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device --------------------
Flow Rate __________ CFS 

Include Stream Gaging Data .:5~ 6~ _ ~~ ~ .R.e._ 
Grab Sample Collected Yes or~ 
Water Quality Field Parameters for Storm or Instantaneous Sam ole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jimhoslcm) (oc) Turbidity (NTU) DOm2/l DO% 

--z1J! ;:...~ t1'h -

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab --~.::-_::-_· ___ _ 

ORP 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ .pfG"""'tJ?..d.4<~;.::__-..Ji.k...::::.~!5o::l:.::ll!5io<~·:..=....../(__...:2~~=-:;~-=-----

Site Name. ___ _.!?~w~-=3=--------

Date --~fR~/~1~1~,_.1~3..L----=@.=-__.I~(p.!L:::.-o .::_0_ 

Technician/Engineer ___ .._£l~~=-=:....__ ___________ _ 

Devices 

Flow/Automatic sampler Device ----'~~SGO~=------lo!:(p:.._'7.!....!...!i:t 2=---------

Device Flow or Stage Reading t?, Ot:J /() • c () CFS/FT P~ 
Device Battery Charge (... ~ Volts 

Device Data Download @or No 

Sample Collected by Device Yes orS 

Staff gage reading if installed Ft 

Crest gage readings if installed __ -___ Ft 

Instantaneous Flow 

Measured Flow Yes or@ b4-
Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Quality Field Parameters for Storm or Instantaneous Sam ole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jimhos/cm) (oc) Turbidity (NTU) DO ml[{l DO% 

I .~.~-~h - j.. -

~ - .. i .. ---- --- -

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

ORP 

K:\WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client .1(_~/ /G ~/ :5~ 
I 

Site Name. SW- i 
Date 5/~/13 @ X 1100 

Technician/Engineer E~ 

Devices 

Flow/Automatic sampler Device :C.sup 

Device Flow or Stage Reading !LJ~ 

~71;;? - "'5-td 0-1? ~ ~ 
CFS/FT 

Device Battery Charge G.~ 

Device Data Download Yes or~ 
Sample Collected by Device Yes or l'§J 

Volts 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ D~ 
Measurement Device rrL 4 -----------------------
Flow Rate ___ -=.b_~~!,------ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature I 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) eq Turbidity (NTU) DOm£11 DO% 

~-~ - I i ---------

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab 

ORP 

-----

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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/'~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---~t:.~~:b-#~_--...s....;k!o..::~:::...;__::_;;____·~/-----c.:?=~:::..=~-----
Site Name. ____ ?~w~----'-i ___ _ 
Date ~ /11/1 3 ~ ;o: ??D 

? /?// / 
Technician/Engineer ___ ....~..L___;~:..........::=---------------

Devices 

Flow/ Automatic sampler Device -~k.~~'-~::::....o=---~&~7:.....::1...::2=----------
Device Flow or Stage Reading t2. b!OU, tJO CFS/FT 

( 

Device Battery Charge &a~ d. Volts 

Device Data Download @ or No 

Sample Collected by Device fJio/ or No; '5 / ~~ /13 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

~0 ~4~~ 
~(!__~4~~ 

Measured Flow Yes or~ D~ t?(8o/t~ 

Measurement Device ------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or® 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

' PH Conductance Temp. 
Time (units) (J&mhos/cm) (oc) Turbidity (NTU) D0m211 DO% 

//t5D 7·'17 I I :3. I 02~ ,{) f3'f.s-- i ~. g 3> i~-. s 
'--~ --

Lab Information 

Lab COC # /~{) itJ~ 
Date Samples to Lab _______ _ 

ORP 

-f /.;? rf I 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc 
- - -
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r/1'/' 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client jZoM-- 1/f<~~k 
Site Name. ::ZW - ~ C 71 ~ -~) 
Date 5/ ~(1 ~ ::k /600 

Technician/Engineer ___ --~..£--=~:...:::....::=:::...~..o.<:::..._ _________ _ 

Devices 

Flow/Automatic sampler Device ~:::x__o 

Device Flow or Stage Reading t?~ 

w712 (6d=0f?~~ 
CFS/FT 

Device Battery Charge & ~ 
Device Data Download Yes or@ 

Sample Collected by Device Yes or €9) 

Volts 

Staff gage reading if installed __ -____ Ft 

Crest gage readings if installed '----- Ft 

Instantaneous Flow 

Measured Flow Yes or@9) 

Measurement Device __ ...:::..._!>....L:::J=------------------

Fiow Rate f)~ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or ®.Q) 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature ! Corrected 
PH Conductance Temp. 

Time (units) (pmhos/cm) co c) Turbidity (NTU) DO mell DO% 

·-- J .. 
Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

ORP 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ___ ,!oC::::a:...l..~=-==----....~....k~~=.::lo:l~::lo::::3oo::-~----""'-;:;:....:.~-"'-==..::=:=---

---Site Name. ____ 0-lt!:...-=w~----~-----

Date ---~&:....~.I...L/~2-f-/.L...I 2;oi.£..._---=@_=-..L./.L..I t6..J....!O:::........__ 

Technician/Engineer _---=:£+.-.Jt::;M~~~::::...::::::::::::._ __________ _ 

Devices 

Flow/Automatic sampler Device ;;;r;5c..o & 7 I c2 
Device Flow or Stage Reading 0, &CJ /t>, PO CFS/FT g)~ 
Device Battery Charge C9 ~ Volts 

Device Data Download @or No 

Sample Collected by Device Yes or~ 
Staff gage reading if installed ___ --____ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes o~ 
Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Quality Field Parameters for Storm or Instantaneous Sam ole 
! 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jimhos/cm) (°C) Turbidity (NTU) DOmRfl DO% 

A ~0 ::;~~-~ ----
--·-

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

ORP 

~ 

K:\WWC\ADM\FORMS\Surface_Water_Field_Sheet.doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

N arne: _ _____.L_r___!1__:?:........=2-=---S--={_c...=:..G_S___:./..,£..)_ 

1-18 fC.c5 o I 
Date: ~ -II- 13 Time: & s-o 

Landowner 

Address ________ _ 

Phone# ________ _ 

Picture #(s) ______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

Legal Location 

Qtr/Qtr N £SE. 

SEC --=(r; __ _ 

TWN _ ____:_6'_?=----

RNG _ __,llo>fL.J_7 __ 

Industrial _____ _ 

Stock-----=//"~----

Domestic _____ _ 

Permit No. P 73:< 5 

Water Quality 

pH 'J.~ 3 

Cond. 13 Sl 

Temp. ° C e:?!J. :l. 

Turbidity (ntu) '7. 3 ~ 

D.O. (mg/L) {g • t/fo 

Water Level (ft): a~. r:'~ D.O.(%) 7 S · B 

Casing Height (ft): ORP (mV) +I 7f3 

Comments: W~ 4~-4~ j~ - ?Zt2 ~ - 7 
4a.....¥ ~ - T/11t- Qt~.:/1.. ¥-s-f-

Cof!..,# ;5o tfo3 
K.\WWCIADM\FORMS\Landowner Water Saqlling Form Strata Specific! doc 

Kendrick Expansion Area 
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/"~ ,?f~~~,(L 
~WWCENG INEERING 

Surface Water Field Sheet 

Project/Client __ ____.l.(Z-=o=-=~=6=----..rc:k.-=.:~:....:....:..:.--------rz~'---=~~~=------
Site Name. b~ ~,}., 

Date (p ~ 1/-1'3 @___ I(&, f ~ 

Technician/Engineer __ ..:J.;fj_u~llu..&wY~:.....-____________ _ 

Devices 

Flow/Automatic sampler Device ___ ...Jtlu.frh.U'-L....::.=-------------

Device Flow or Stage Reading -~t>re..LAff~"'--- CFS/FT 

Device Battery Charge ________ Volts 

Device Data Download Yes or No 

Sample Collected by Device Yes or No; 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or No 

Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Field Parameters for Storm or Instantaneous Sam le 

Temperature 
Corrected 

PH Conductance 
Time 

Lab Information 

Lab COC # ____ -____ _ 

Date Samples to Lab ________ _ 

DO% ORP 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ ___Lf---'/!........11---IJ{pL-'1.L..!!J~~--- Date: ~/1:1. /; 3 Time: Ji5tJ 
l I 

{GS3) Legal Location 

Landowner Qtr/Qtr AliA/'S£ 

Name: lff/1/At SEC Jt 
Address TWN ~3 

Phone# RNG ~'~; 

Industrial _____ _ 

Picture #(s) _______ _ Stock------'~:.._ ___ _ 

Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No. _____ _ 

Location (Decimal Degrees) Water Quality 

Lat _____ _ pH _______ _ 

Long ____ _ Cond. ______ _ 

Elev. ____ _ Temp. ° C _____ _ 

Turbidity (ntu) ____ _ 

D.O. (mg/L) ____ _ 

Water Level (ft): __________ _ D.O.(%) ______ _ 

Casing Height (ft): _________ _ ORP (mV) _____ _ 

/'7 dAI~ A~·-~ Comments: ~~ .&A< ~< 

K:IWWCIADM\FORMS\Landowner Water SlllJ1lling Fonn Strata Specific! doc 

Kendrick Expansion Area 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: _ ______J_/AJ..!...:fi!...!!.Y~tJl....LR=£0=---=()::...._t/.L...__ __ Date: (p/1.:2/13 Time: 1100 

{ G5 t.f) Legal Location 

Landowner Qtr/Qtr ,</,w N £ 

Name: __ _.fiJ-!.fl.L:./IL.!..M~-- SEC _ __::.8 __ _ 

Address ________ _ TWN --=.s:;;::_:_~...:___ 

Phone# ________ _ RNG ----=&....1.<5:...___ 

Industrial. _____ _ 

Picture #(s) _______ _ Stock __ .:.....~-----

Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No .. __ -___ _ 

Location (Decimal Degrees) Water Quality 

Lat _____ _ pH ________ _ 

Long ____ _ Cond. ______ _ 

Elev. ____ _ Temp. ° C _____ _ 

Turbidity (ntu) ____ _ 

D.O. (mg/L). ____ _ 

Water Level (ft): __________ _ D.O.(%). ______ _ 

Casing Height (ft): _________ _ ORP(mV), _____ _ 

K:IWWCIADM\FORMS\Landowner WaJ.er S3lJ1lling Fonn Strata Spocificl.doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ 1...!.......:...7__,R=&--==b:......::....O-=!:J'------ Date: t?,/12/1 3 Time: /7 'I~ 

Landowner 

Address ________ _ 

Phone# ________ _ 

Picture #(s) _______ _ 

SEQ Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

Water Level (ft): __________ _ 

Casing Height (ft): ----------

Legal Location 

Qtr/Qtr N i4J St. 

SEC _ __.2~3=---

TWN ----=S::.._~ __ _ 

RNG _------=:!:&~8:::.___ 

Industrial. _____ _ 

Stock--~-----

Domestic _____ _ 

Permit No. _____ _ 

Water Quality 

pH 8.9~ 

Cond. -? ~ t;;n 

Temp. ° C CJ?. 0 

Turbidity (ntu) A./,~'/ 

D.O. (mg/L) (), 5"'( 

D.O.(%) C, r"f, o 

ORP (mV) -f ;72_(p 

Comments:----=VV:::....:......::~~~/___J.C__,.@.a:lor::!::lo~"'-< --~~:...=::::!:::.......!:::~~:3.C:..""""-----....!?___:_:~:.=:..:::~:!..:.«~ 

K:\WWaADMIFORMS\landowner Wa!.er Sampling Fonn Strala Spc<ificl.do< 
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SUA-1601 Amendment Application

 
143

ER Addendum 3.4-E 
March 2015



WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Date: &/t;;21J_ F? Time: /JtJO 
I 

Legal Location 

Landowner Qtr/Qtr NEAt£ 

Name: 2~~ SEC :</e 
Address ________ _ TWN 5(3> 

Phone# ________ _ RNG (gf, 

Industrial _____ _ 

Picture #(s) ______ _ Stock --~v-: ____ _ 
Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No. Ptf'& frf1 S 

Location (Decimal Degrees) Water Quality 

Lat _____ _ pH ;o,o3 

Long ____ _ Cond. o2!(, 

Elev. ____ _ Temp. ° C ,;l ¥. I 

Turbidity (ntu) //,, 7 5 

D.O. {mg/L) 5", ~~ 

Water Level (ft): _________ _ D.O. (%) ~t:,' tf 

Casing Height (ft): ORP (m V) + /7 s-
Comments: W~ d¥~ ~ - ?t£2 ~ -

7 -4~£,; ~#) - .TMt. c?W (()~ # *?Y 

KIWWC\ADMIFORMS\landowner Water S~ling Form Sb111a Specific I doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ __Lf_tf~B~(p~(£}=----=--? ___ _ Date: &// :</(3 Time: I & 30 
~ r 

Landowner 

Address ________ _ 

Phone# ________ _ 

Picture #(s) ______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

Water Level (ft): _________ _ 

Legal Location 

Qtr/Qtr N£-5£ 

SEC _ _..fLtR~(,~

TWN _ __:~::::..___:_? __ 

RNG_~&::......:~~-

Industrial'-------

Stock----=~::..__ ___ _ 

Domestic _____ _ 

Permit No. _____ _ 

Water Quality 

pH 8 ,qs-

Cond. .5YI, 

Temp. ° C o?4- · "' 

Turbidity (ntu) 3. +z 
D.O. (mg/L) ~. If~ 

D.O.(%) .53,9 

Casing Height (ft): ORP (m V) -!-.:10 ~ 

Comments: LJ~ C ~ tuJ- <&-~ ~ - ~ ~-
7 ~ .f.t ~ - ...t.~ut- -sw 0~ # tts-t 

CoG# tS'O 'it3 
It I WWCIADMIFORMS\Landowncr Water ~ling Fonn Strata Specific I .doc 

Kendrick Expansion Area 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: ---ir~6t,...£.5=--...c.2~1-+R-~----

Landowner 

Name: _----.:c5::::::......=:w~~::L...:;=::::..._---

Address ________ _ 

Phone# ________ _ 

Picture #(s) ______ _ 

SEO Permitted Facility Name: R~ -:# I 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

WaterLevel(ft): ;;j;;;;.V'f -Pc..td 

Date: ~ /1..2 /;? Time: /P oO 

Legal Location 

Qtr/Qtr "'w AJ v 
SEC ___ (p..:...._ __ 

TWN ;;z 
-----

RNG __ (, __!_7 __ 

Industrial _____ _ 

Stock---'-~-----

Domestic _____ _ 

Permit No. 'P 8f7 3/ ~ 

Water Quality 

pH 3 .92..-

Cond. It 3y 

Temp. ° C 11.3 

Turbidity (ntu) .2?. <P 

D.O. (mg/L) 3 .11 
D.O. (%). __ 3_::'1_· -~---

Casing Height (ft): ORP (mV) __ -I-_:.._/_!7_7t----

Comments: 4)~ J-4v1"'1J ~~ -~ ~ - 7 .A ~..4. 
~- TwtL .,")t,/ Qu~ .¥1-- '(s-'/ 

1/-CF 

K:IWWOADM\FORMS\Landowner Water 5an1lling Fonn Strata Specific I doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: -~5:....!::u:::.!.H.!...JR~fS~O+{ ___ _ Date: & /12 It 3 Time: /3 3 0 
r I 

Landowner 

Address ________ _ 

Phone# ________ _ 

Picture #(s) ______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

Water Level (ft): _________ _ 

Legal Location 

Qtr/Qtr N W S ~ 

SEC __ _.L_ __ 

TWN ---~~-<=--

RNG -----=-[p__!:g::....___ 

Industrial _____ _ 

Stock _ ____,v-:....__ ___ _ 

Domestic _____ _ 

Permit No. _____ _ 

Water Quality 

pH---~-· 1.;__0 __ _ 

Cond. ___ S(_o___:_? __ _ 

Temp. ° C .:J2,7 

Turbidity (ntu) I 'I I hB 

D.O. (mg/L) (p I '/._{) 

D.O.(%) 7~./ 

Casing Height (ft): ORP (mV) +Is</ 

Comments: tUc.L_ ~~4../4 f~ - 'Pt.(} ~ - 7 
x1~_.& b~ - T11-1L .5t.J Ci?t«4~ tfs-y 

~;tt !'S""Oi 13 

KIWWaADMIFORMS\Landowner Wmer ~lin& Form Strala Specific: I doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ __!_P_i..L.tJ~L 0~7:.__ ___ _ Date: (e -I ;J -/3 Time: ;;z;:uJ 

Legal Location 

Landowner Qtr/Qtr NGA/£ 

Name: ~e.-~ SEC II 

Address ________ _ TWN ~~ 

Phone# ________ _ RNG tt8 

Industrial. _____ _ 

Picture #(s) ______ _ Stock __ _:_v ____ _ 

Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No. r tf o I 0 S 

Location (Decimal Degrees) Water Quality 

Lat _____ _ pH r. r,z.. 

Long ____ _ Cond. II 3 Y 
Elev. ____ _ Temp.°C zz.(, 

Turbidity (ntu) :5 • tf 0 

D.O. (mg/L) 7. o 3 

Water Level (ft): ~. ~Y 3 -/ v..t.1..- D.O.(%). ___ ~_/_. _e __ 

Casing Height (ft): ORP (mV) + 15"-:!:J 

Comments: W~ e4.y_, - "'Vf..o ~- 7 4~~ 
i2 ~ - TM l. :5tJ QLAct!J/:R~ :H- t/5}1 

!(;\ WWC\ADMIFORMS\Landowner Wa1er ~lin& fonn Slnl!a Spccificl.doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: -----=S::::::.._:__C-.:...:..#..!....f<:-.a:::'£2=--.::::....D-=5-__ Date: &,/i:2/!3 Time: iSM 

Legal Location 

Landowner Qtr/Qtr N kJIJ £ 

SEC __ 3:::_b __ _ 

Address ________ _ TWN __ 5_3 __ 

Phone# ________ _ RNG --'---=8=-----

Industrial. _____ _ 

Picture #(s) _______ _ Stock----'~<--------

Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No. __ -___ _ 

Location (Decimal Degrees) Water Quality 

Lat _____ _ pH _______ _ 

Long ____ _ Cond. ______ _ 

Elev. ____ _ Temp. ° C _____ _ 

Turbidity (ntu) ____ _ 

D.O. (mg/L) ____ _ 

Water Level (ft): __________ _ D.O.(%) ______ _ 

Casing Height (ft): _________ _ ORP (mV) _____ _ 

Comments: ~~ #- ~ 

K;\WWC\ADM\FORMS\Landowncr Water SaJt-4>1ing Form Strara Spccif~<:l.do<: 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

... "~ .. ou"u'" lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Strata SW 
s 13062 04-001 
SW-4 
150403 

Sample Analysis Report 

Date Reported 7/19/2013 
ReportiD: S1306204001 

WorkOrder: S1306204 
Collection Date: 6/11/2013 11:00:00 AM 
DateReceived: 6/12/2013 748 00 AM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Solids, Total Dissolved (Calc) 

Cation-Anion Difference 

These results apply only to the samples tested. 

7.47 

113.1 

3.83 

45.8 

84.5 

23.0 

+124 

38 

47 

NO 

NO 

NO 

4 

7 

3 

11 

6 

NO 

7.8 

108 

90 

46 

65.4 

1.11 

0.87 

60 

0.23 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

S.U. 

~mhos/em 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

mg/L 

meq/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 
0.1 

0.01 

0.01 

10 

0.01 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 25108 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL- Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

06/11/2013 1100 

06/11/2013 1100 

06/11/2013 1100 

06/11/20131100 

06/11/2013 1100 

06/11/2013 1100 

06/11/2013 1100 

06/14/2013 1459 KV 
06/14/2013 1459 KV 
06/14/2013 1459 KV 
06/14/2013 248 AMB 

06/14/2013 1459 KV 
06/17/2013 1251 RH 

06/14/2013 248 AMB 

06/17/2013 1851 DG 

06/17/2013 1851 DG 

06/17/2013 1851 DG 

06/17/2013 1851 DG 

06/19/2013 933 RH 

06/14/2013 1459 KV 

06/14/2013 1459 KV 
06/14/2013 1118 JCG 

06/14/2013 1742 JCG 

06/13/2013 1040 MZ 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

Page 1 of 6 
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~1: Your Environmental Monitoring Partner 
,!!!,.~"~R ~;;M~ou~"~'A~'",_'~A~ •• Inter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id-a-n,_Wy_o_m-in_g_8_2_8_01--p-h-:-(3_0_7_)_6_7_2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/19/2013 

1849 Terra Report ID: S1306204001 

Sheridan, VVY 82801 

ProjectName: Strata SW WorkOrder: S1306204 

Lab ID: s 13062 04-001 Collection Date: 6/11/2013 11:00:00 AM 

ClientSample ID: SW-4 DateReceived: 6/12/2013 7:48:00 AM 

COC: 150403 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 

Aluminum 0.3 mg/L 0.1 EPA 200.7 06/17/2013 1851 OG 

Arsenic NO mg/L 0.005 EPA 200.8 06/13/2013 1500 MS 

Barium NO mg/L 0.5 EPA 200.8 06/13/2013 1500 MS 

Boron NO mg/L 0.1 EPA 200.7 06/17/2013 1851 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/13/2013 1500 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1851 OG 

Copper NO mg/L 0.01 EPA 200.8 06/13/2013 1500 MS 

Iron 0.18 mg/L 0.05 EPA 200.7 06/17/2013 1851 OG 

Lead NO mg/L 0.02 EPA200.8 06/13/2013 1500 MS 

Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1152 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/13/2013 1500 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 1851 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/13/2013 1500 MS 

Silver NO mg/L 0.003 EPA 200.8 06/13/2013 1500 MS 

Uranium NO mg/L 0.0003 EPA200.8 06/13/2013 1500 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/13/2013 1500 MS 

Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1851 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 1925 MS 

Metals - Total 

Iron 1.99 mg/L 0.05 EPA 200.7 06/18/2013 247 OG 

Manganese 0.02 mg/L 0.02 EPA 200.7 06/18/2013 247 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J~ ...--
Reviewed by: ..... ~""""....__~ __ "---________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 6 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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-.~m·~ .... L Your Environmental Monitoring Partner 

~ ... ~"~~""! .. ~o~u .. ~,"!iA~ ... i!i,i!i!A.!i!is 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id_a_n_, Wy--om-in_g_8_2_8_0_1 _p_h_:_(-30_7_)_6_7_2--8-9_4_5---------------

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Strata SW 

s 13062 04-001 

ClientSample ID: SW-4 

COC: 150403 

Comments 

Analyses Result 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

NO 
NA 

9.8 

1.2 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 7/19/2013 

Report ID: S1306204001 

VVorkOrder: S1306204 

Collection Date: 6/11/2013 11:00 00 AM 

DateReceived: 6/12/2013 7:48:00 AM 

FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 07/02/2013 1654 

SM 7110B 07/02/2013 1654 

3 SM7110B 07/02/2013 1654 

SM 7110B 07/02/2013 1654 

0.2 SM 7500 Ra-B 07/05/2013 940 

SM 7500 Ra-B 07/05/2013 940 

Ga-Tech 07/07/20131149 

Ga-Tech 07/07/20131149 

0.2 ACW10 06/25/2013 811 

ACW10 0612512013 811 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

0.2 ACW10 07/05/2013 1319 

ACW10 07/05/2013 1319 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ...:'-M'-:"""-:-~--:-:-~2"---.r-~------
Wade Nieuwsma, Assistant Laboratory Manager 

Page 3 of6 

SH 

SH 

SH 

SH 

SH 

SH 

WN 

WN 

MB 

MB 

SH 

SH 

MB 

MB 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~1:: Your Environmental Monitoring Partner 
~."~"~Roll! .. ~o~u"~T~A~'".i!='A~.~. Inter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id_a_n_, Wy-o-m-in_g_8_2_8_0_1 _p_h_:-(3_0_7_)_6_7-2--8-9_4_5---------------

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Strata SW 

s 1306204-002 

ClientSample ID: P732S 

COC: 150403 

Comments 

Sample Analysis Report 

Date Reported 7/19/2013 

ReportiD: S1306204001 

Work Order: S1306204 

Collection Date: 6/11/2013 2:50:00 PM 

DateReceived: 6/12/2013 7:48:00 AM 

FieldSampler: RF 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pel) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.03 

1381 

6.46 

78.8 

7.32 

25.2 

+178 

156 

179 

5 

13 

0.2 

ND 

585 

88 

62 

14 

124 

ND 

8.5 

1570 

1060 

6 

5.4 

15.20 

15.67 

1.52 

980 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

S.U. 

~mhos/em 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

06/11/2013 1450 

06/11/2013 1450 

06/11/2013 1450 

06/11/2013 1450 

06/11/2013 1450 

06/11/2013 1450 

06/11/2013 1450 

06/14/2013 1509 KV 
06/14/2013 1509 KV 
06/14/2013 1509 KV 
06/14/2013 300 AMB 

06/14/2013 1509 KV 
06/17/2013 1252 RH 

06/14/2013 300 AMB 

06/17/2013 1854 DG 

06/17/2013 1854 DG 

06/17/2013 1854 DG 

06/17/2013 1854 DG 

06/19/2013 934 RH 

06/14/2013 1509 KV 
06/14/2013 1509 KV 
06/14/2013 1119 JCG 

06/14/2013 1743 JCG 

06/13/2013 1040 MZ 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

07/19/2013 1452 WN 

Page 4 of 6 
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~ IIYII: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INJtR "'
0

""TAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/19/2013 

1849 Terra Report ID: S1306204001 

Sheridan, WY 82801 

ProjectName: Strata SW WorkOrder: S1306204 

Lab ID: s 13062 04-002 Collection Date: 6/11/2013 2:50:00 PM 

ClientSample ID: P732S Date Received: 6/12/2013 748:00 AM 

COC: 150403 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 1854 OG 

Arsenic NO mg/L 0.005 EPA 200.8 06/13/2013 1505 MS 

Barium NO mg/L 0.5 EPA 200.8 06/13/2013 1505 MS 

Boron NO mg/L 0.1 EPA 200.7 06/17/2013 1854 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/13/2013 1505 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1854 OG 

Copper NO mg/L 0.01 EPA 200.8 06/13/2013 1505 MS 

Iron NO mg/L 0.05 EPA 200.7 06/17/2013 1854 OG 

Lead NO mg/L 0.02 EPA 200.8 06/13/2013 1505 MS 

Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1154 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/13/2013 1505 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 1854 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/13/2013 1505 MS 

Silver NO mg/L 0.003 EPA 200.8 06/13/2013 1505 MS 

Uranium 0.0076 mg/L 0.0003 EPA 200.8 06/13/2013 1505 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/13/2013 1505 MS 
Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1854 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA200.8 06/18/2013 1944 MS 

Metals - Total 

Iron 0.38 mg/L 0.05 EPA 200.7 06/18/2013 257 OG 
Manganese 0.10 mg/L 0.02 EPA 200.7 06/18/2013 257 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of 6 

Kendrick Expansion Area 
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~ IIYJI: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

""'~ "'
0 ""u'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: Strata SW 

Lab ID: s 1306204-002 

ClientSample ID: P732S 

COC: 150403 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

6.9 

1.9 

10.1 

2.3 

0.3 

0.1 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 
Report ID: 

7/19/2013 

S1306204001 

WorkOrder: S1306204 

CollectionDate: 6/11/2013 2 50 00 PM 

DateReceived: 6/12/2013 748:00 AM 

FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

3 SM 7110B 0710212013 1654 

SM 7110B 0710212013 1654 

4 SM 7110B 07/02/2013 1654 

SM 7110B 07/02/2013 1654 

0.2 SM 7500 Ra-B 07/05/2013 940 

SM 7500 Ra-B 07/05/2013 940 

Ga-Tech 07/07/2013 1450 

Ga-Tech 07/07/2013 1450 

0.2 ACW10 06/25/2013 811 

ACW10 06/25/2013 811 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

0.2 ACW10 07/05/2013 1319 

ACW10 07/05/2013 1319 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~./J~ ...--
Reviewed by: .... ~'"""''-~--.._______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 6 of 6 
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-.~m~ .... L Your Environmental Monitoring Partner 
,.,".;";;,R.; .. ~o,;u";,,.;A;.,".;'=A.=!s Inter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id_a_n_, Wy--om-in_g_8_2_8_0_1 _p_h_:_(-30_7_)_6_7_2--8-9_4_5---------------

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Strata SW 

s 1306228-001 

ClientSample ID: TSRES03 

COC: 150405 

Comments 

Sample Analysis Report 

Date Reported 7/19/2013 

Report ID: S1306228001 

WorkOrder: S1306228 

CollectionDate: 6/12/2013 5:45:00 PM 

DateReceived: 
FieldSampler: 
Matrix: 

6/13/2013 4:12:00 PM 

RF 

Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance(± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.95 

2350 

5.54 

67.0 

4.54 

25.0 

+226 

61 

75 

NO 

205 

0.1 

NO 

818 

187 

84 

21 

179 

NO 

8.0 

2230 

1800 

6 
3.2 

24.58 

24.05 

1.08 

1530 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ ~ 
Reviewed by: -'~"'-"":;,.;;,.(.;e/ __ "-------________ _ 

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

1Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

06/12/2013 1745 

06/12/2013 1745 

06/12/2013 1745 

06/12/2013 1745 

06/12/2013 1745 

06/12/2013 1745 

06/12/2013 1745 

06/14/2013 1259 KV 
06/14/2013 1259 KV 
06/14/2013 1259 KV 
06/15/2013 108 AMB 

06/14/2013 1259 KV 
06/17/2013 1253 RH 

06/15/2013 108 AMB 

06/17/2013 1931 DG 

06/17/2013 1931 DG 

06/17/2013 1931 DG 

06/17/2013 1931 DG 

06/19/2013 935 RH 

06/14/2013 1259 KV 
06/14/2013 1259 KV 
06/14/2013 1712 JCG 

06/14/2013 1759 JCG 

06/14/2013 955 MZ 

06/19/2013 1520 LJK 
06/19/2013 1520 LJK 
06/19/2013 1520 LJK 
06/19/2013 1520 LJK 

Page 1 of 3 
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~ .. I M 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

INHR "'
0

""TAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/19/2013 

1849 Terra Report ID: S1306228001 

Sheridan, WY 82801 

ProjectName: Strata SW WorkOrder: S1306228 

Lab ID: s 1306228-001 CollectionDate: 6/12/2013 5:45:00 PM 
ClientSample ID: TSRES03 DateReceived: 6/13/2013 4:12:00 PM 
COC: 150405 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 1931 DG 

Arsenic NO mg/L 0.005 EPA 200.8 06/13/2013 1819 MS 

Barium NO mg/L 0.5 EPA 200.8 06/13/2013 1819 MS 

Boron 0.2 mg/L 0.1 EPA 200.7 06/17/2013 1931 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/13/2013 1819 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1931 OG 

Copper NO mg/L 0.01 EPA 200.8 06/13/2013 1819 MS 

Iron NO mg/L 0.05 EPA 200.7 06/17/2013 1931 OG 

Lead NO mg/L 0.02 EPA 200.8 06/13/2013 1819 MS 

Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1235 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/13/2013 1819 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 1931 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/13/2013 1819 MS 

Silver NO mg/L 0.003 EPA 200.8 06/13/2013 1819 MS 

Uranium 0.0592 mg/L 0.0003 EPA 200.8 06/13/2013 1819 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/13/2013 1819 MS 

Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1931 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 1949 MS 

Metals- Total 

Iron 0.11 mg/L 0.05 EPA 200.7 06/19/2013 1045 OG 
Manganese 0.17 mg/L 0.02 EPA 200.7 06/19/2013 1045 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~!./J~ or-
Reviewed by: ..,.!:~::;..J,:::;,..{,e/;;__ __ '------_______ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 3 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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~ IIYI'I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'""R MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Strata SW 
Lab ID: s 1306228-001 
ClientSample ID: TSRES03 
COC: 150405 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

42.2 

5.5 

27.4 

4.9 

0.3 

0.1 

ND 

NA 

ND 

NA 

ND 

NA 

ND 

NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

Qual 

Date Reported 7/19/2013 
ReportiD: S1306228001 

WorkOrder: S1306228 
CollectionDate: 6/12/2013 545 00 PM 
DateReceived: 6/13/2013 4:12:00 PM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

4 SM 7110B 07/02/2013 1654 

SM 7110B 07/02/2013 1654 

8 SM 7110B 07/02/2013 1654 

SM 7110B 07/02/2013 1654 

0.2 SM 7500 Ra-B 07/05/2013 1355 

SM 7500 Ra-B 07/05/2013 1355 

Ga-Tech 07/07/2013 246 

Ga-Tech 07/07/2013 246 

0.2 ACW10 06/25/2013 811 

ACW10 06/25/2013 811 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/2013 1359 

0.2 ACW10 07/05/20131319 

ACW10 07/05/20131319 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 

Page 3 of 3 

SH 

SH 

SH 

SH 

SH 

SH 

WN 

WN 
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MB 
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~--1 M I: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

INT[R MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 

Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

s 1306233-006 

ClientSample ID: P4869S 

COC: 150413 

Comments 

Sample Analysis Report 

Date Reported 7/25/2013 

Report ID: 81306233001 

WorkOrder: 81306233 

CollectionDate: 6/12/2013 5:00:00 PM 

DateReceived: 6/13/2013 7:45:00 AM 

FieldSampler: 

Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

10.03 

216 

5.56 

66.4 

16.73 

24.1 

+175 

67 

75 

NO 

NO 

NO 

NO 

26 

21 

6 

8 

5 

NO 

9.2 

188 

140 

18 

14.5 

1.91 

1.87 

1.12 

110 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J~ ~ 
Reviewed by: ..... ~~'-~--'--------________ _ 

s.u. 

IJmhos/cm 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

IJmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

06/12/2013 1700 

06/12/2013 1700 

06/12/2013 1700 

06/12/2013 1700 

06/12/2013 1700 

06/12/2013 1700 

06/12/2013 1700 

06/20/2013 1616 

06/20/2013 1616 

06/20/2013 1616 

06/20/2013 1154 

06/14/2013 1655 

06/17/2013 1300 

06/20/2013 1154 

06/20/2013 1355 

06/20/2013 1355 

06/20/2013 1355 

06/20/2013 1355 

06/19/2013 947 

06/14/2013 1655 

06/14/2013 1655 

06/14/2013 1745 

06/14/2013 1805 

06/14/2013 955 

06/24/2013 1151 

06/24/2013 1151 

06/24/2013 1151 

06/24/2013 1151 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 13 of 15 
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KV 
KV 
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DG 

DG 

DG 

DG 

RH 
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~ I M'l:: Your Environmental Monitoring Partner 
Inter-Mountain Labs------------------------------------.:...._ __ _ 

•NnR "'
0
""

1
A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/25/2013 

1849 Terra Report ID: 81306233001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1306233 

Lab ID: s 1306233-006 Collection Date: 6/12/2013 500:00 PM 

ClientSample ID: P4869S DateReceived: 6/13/2013 745:00 AM 

COC: 150413 FieldSampler: 
Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 06/20/2013 2012 DG 

Arsenic ND mg/L 0.005 EPA 200.8 06/14/2013 1708 MS 

Barium ND mg/L 0.5 EPA 200.8 06/14/2013 1708 MS 

Boron ND mg/L 0.1 EPA 200.7 06/20/2013 2012 DG 

Cadmium ND mg/L 0.002 EPA 200.8 06/14/2013 1708 MS 

Chromium ND mg/L 0.01 EPA 200.7 06/20/2013 2012 DG 

Copper ND mg/L 0.01 EPA 200.8 06/14/2013 1708 MS 

Iron 0.06 mg/L 0.05 EPA 200.7 06/20/2013 2012 DG 

Lead ND mg/L 0.02 EPA 200.8 06/14/2013 1708 MS 

Mercury ND mg/L 0.001 EPA245.1 06/19/2013 1250 cs 
Molybdenum ND mg/L 0.02 EPA 200.8 06/14/2013 1708 MS 

Nickel ND mg/L 0.01 EPA 200.7 06/20/2013 2012 DG 

Selenium ND mg/L 0.005 EPA 200.8 06/14/2013 1708 MS 

Silver ND mg/L 0.003 EPA 200.8 06/14/2013 1708 MS 

Uranium 0.0036 mg/L 0.0003 EPA 200.8 06/14/2013 1708 MS 

Vanadium ND mg/L 0.02 EPA 200.8 06/14/2013 1708 MS 

Zinc ND mg/L 0.01 EPA 200.7 06/20/2013 2012 DG 

Metals - Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 06/18/2013 2034 MS 

Metals -Total 
Iron 0.22 mg/L 0.05 EPA 200.7 06/19/20131112 DG 

Manganese 0.04 mg/L 0.02 EPA 200.7 06/19/20131112 DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--
Wade Nieuwsma, Assistant Laboratory Manager 

Page 14 of 15 

Kendrick Expansion Area 
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~ I M'l: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

IHHR "
0

""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Kendrick 
Lab ID: s 1306233-006 
ClientSample ID: P4869S 
COC: 150413 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

These results apply only to the samples tested. 

Result 

3.9 

0.8 

10.4 

1.2 

ND 
NA 

ND 
NA 

ND 
NA 

ND 
NA 

ND 
NA 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~--

Units 

pCi!L 

pCi!L 

pCi/L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 7/25/2013 
ReportiD: S1306233001 

WorkOrder: S1306233 
CollectionDate: 6/12/2013 5:00:00 PM 
DateReceived: 6/13/2013 7:45:00 AM 
FieldSampler: 
Matrix: Water 

RL Method Date Analyzed/In it 

2 SM7110B 07/05/2013 2008 

SM 7110B 07/05/2013 2008 

3 SM7110B 07/05/2013 2008 

SM7110B 07/05/2013 2008 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

Ga-Tech 07/08/2013 556 

Ga-Tech 07/08/2013 556 

0.2 ACW10 07/05/20131319 

ACW10 07/05/20131319 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/2013 1359 

0.2 ACW10 07/01/2013 805 

ACW10 07/01/2013 805 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager Page 15 of 15 
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-.~m·~ ..... L Your Environmental Monitoring Partner 
~."~"~R.l!· .. ~o~u"~T~ .. ~."~, .. ~.~. 1 nter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id_a_n_, Wy-o-m-in_g_8_2_8_0_1 _p_h_:-(3_0_7_)_6_7-2--8-9_4_5---------------

Company: 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

s 1306233-005 

P4866S 

150413 

Sample Analysis Report 

Date Reported 7/25/2013 

Report ID: S1306233001 

WorkOrder: S1306233 

CollectionDate: 6/12/2013 4:30:00 PM 

DateReceived: 6/13/2013 7:45:00 AM 

FieldSampler: 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.95 

546 

4.45 

53.9 

3.47 

24.9 

+202 

160 

177 

9 

3 

0.1 

ND 

117 

43 

18 

7 

39 

ND 

8.7 

508 

390 

ND 

2.0 

5.48 

5.71 

2.00 

320 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ )/J~ .r 
Reviewed by: ..... ~'-"";_w--;__ __ .._____ _______ _ 

S.U. 

~mhos/em 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

06/12/2013 1630 

06/12/2013 1630 

06/12/2013 1630 

06/12/2013 1630 

06/12/2013 1630 

06/12/2013 1630 

06/12/2013 1630 

06/14/2013 1630 

06/14/2013 1630 

06/14/2013 1630 

06/15/2013 326 

06/14/2013 1630 

06/17/2013 1259 

06/15/2013 326 

06/17/2013 2001 

06/17/2013 2001 

06/17/2013 2001 

06/17/2013 2001 

06/19/2013 946 

06/14/2013 1630 

06/14/2013 1630 

06/14/2013 1744 

06/14/2013 1804 

06/14/2013 955 

06/24/20131151 

06/24/2013 1151 

06/24/2013 1151 

06/24/2013 1151 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 10 of 15 

KV 
KV 
KV 

AMB 

KV 
RH 

AMB 

DG 

DG 

DG 

DG 

RH 

KV 
KV 

JCG 
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~ IIYI'I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

'"""""'0""'A'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/25/2013 

1849 Terra Report ID: 81306233001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1306233 

Lab ID: s 1306233-005 Collection Date: 6/12/2013 4:30:00 PM 

ClientSample ID: P4866S DateReceived: 6/13/2013 745:00 AM 

COC: 150413 FieldSampler: 
Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 2001 OG 

Arsenic NO mg/L 0.005 EPA 200.8 06/14/2013 1703 MS 

Barium NO mg/L 0.5 EPA 200.8 06/14/2013 1703 MS 

Boron NO mg/L 0.1 EPA 200.7 06/17/2013 2001 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/14/2013 1703 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 2001 OG 

Copper NO mg/L 0.01 EPA 200.8 06/14/2013 1703 MS 

Iron NO mg/L 0.05 EPA 200.7 06/17/2013 2001 OG 

Lead NO mg/L 0.02 EPA 200.8 06/14/2013 1703 MS 

Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1248 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/14/2013 1703 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 2001 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/14/2013 1703 MS 

Silver NO mg/L 0.003 EPA 200.8 06/14/2013 1703 MS 

Uranium 0.0137 mg/L 0.0003 EPA 200.8 06/14/2013 1703 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/14/2013 1703 MS 

Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 2001 OG 

Metals - Suspended 
Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 2029 MS 

Metals - Total 
Iron 0.09 mg/L 0.05 EPA 200.7 06/19/2013 1109 OG 

Manganese NO mg/L 0.02 EPA 200.7 06/19/2013 1109 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

N D Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~--
Wade Nieuwsma, Assistant Laboratory Manager 
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"I~M~ ..... L Your Environmental Monitoring Partner 
~.H~n~Rol! .. ~o~u~Hr~A~.N~.I!I!A.!I!!s Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_Wy_o_m_i_n_g_8_2-80_1 __ p_h_:-(3_0_7_)_6_7_2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: Kendrick 

Lab ID: s 1306233-005 

ClientSample ID: P4866S 

COC: 150413 

Comments 

Analyses 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

8"6 

1"2 

10"5 

1"2 
NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 712512013 

Report ID: 81306233001 

WorkOrder: S1306233 

CollectionDate: 6/12/2013 4:30:00 PM 

DateReceived: 6/13/2013 7:45:00 AM 

FieldSampler: 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 07/05/2013 2008 

SM7110B 07/05/2013 2008 

3 SM7110B 07/05/2013 2008 

SM7110B 07/05/2013 2008 

0"2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

Ga-Tech 07/08/2013 254 

Ga-Tech 07/08/2013 254 

0.2 ACW10 07/05/2013 1319 

ACW10 07/05/20131319 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/2013 1359 

0.2 ACW10 07/01/2013 805 

ACW10 07/01/2013 805 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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~1: Your Environmental Monitoring Partner 
!!!,H~Tt~Roll! .. ~o~uH~T~A!!!!,N~,I!I!A.~. 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id_a_n_, Wy-o-m-in_g_8_2_8_0_1 _p_h_:_(-30_7_)_6_7_2--8-9_4_5---------------

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

s 1306233-001 

ClientSample ID: P8531R 

COC: 150413 

Comments 

Sample Analysis Report 

Date Reported 7/25/2013 

ReportiD: 81306233001 

WorkOrder: S1306233 

CollectionDate: 6/12/2013 10:00:00 AM 

DateReceived: 6/13/2013 745 00 AM 

FieldSampler: 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

8.92 

1434 

3.19 

34.5 

29.6 

19.3 

+177 

304 

345 

13 

8 

0.3 

ND 

423 

39 

33 

16 

256 

ND 

8.5 

1430 

1150 

25 

22.2 

16.22 

15.11 

3.53 

960 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewedby: ~ 

S.U. 

IJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

j.Jmhos/cm 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL- Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

06/12/2013 1000 

06/12/2013 1000 

06/12/2013 1000 

06/12/2013 1000 

06/12/2013 1000 

06/12/2013 1000 

06/12/2013 1000 

06/14/2013 1540 

06/14/2013 1540 

06/14/2013 1540 

06/15/2013 146 

06/14/2013 1540 

06/17/2013 1257 

06/15/2013 146 

06/17/2013 1949 

06/17/2013 1949 

06/17/2013 1949 

06/17/2013 1949 

06/19/2013 938 

06/14/2013 1540 

06/14/2013 1540 

06/14/2013 1740 

06/14/2013 1800 

06/14/2013 955 

06/24/2013 1151 

06/24/2013 1151 

06/24/20131151 

06/24/2013 1151 

Wade Nieuwsma, Assistant Laboratory Manager 
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~~ IIYJI::. Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

'""" "'
0

""TAoN lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/25/2013 

1849 Terra Report ID: 81306233001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81306233 

Lab ID: 81306233-001 CollectionDate: 6/12/2013 10:00:00 AM 

ClientSample ID: P8531R DateReceived: 6/13/2013 7:45:00 AM 

COC: 150413 FieldSampler: 
Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 1949 OG 

Arsenic 0.005 mg/L 0.005 EPA 200.8 06/14/20131618 MS 

Barium NO mg/L 0.5 EPA200.8 06/14/20131618 MS 
Boron NO mg/L 0.1 EPA 200.7 06/17/2013 1949 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/14/20131618 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1949 OG 

Copper NO mg/L 0.01 EPA 200.8 06/14/20131618 MS 
Iron NO mg/L 0.05 EPA 200.7 06/17/2013 1949 OG 

Lead NO mg/L 0.02 EPA 200.8 06/14/2013 1618 MS 
Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1241 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/14/2013 1618 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 1949 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/14/2013 1618 MS 

Silver NO mg/L 0.003 EPA 200.8 06/14/2013 1618 MS 
Uranium 0.0519 mg/L 0.0003 EPA 200.8 06/14/20131618 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/14/2013 1618 MS 
Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1949 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 2014 MS 

Metals - Total 

Iron 0.45 mg/L 0.05 EPA 200.7 06/19/2013 1100 OG 
Manganese 0.12 mg/L 0.02 EPA 200.7 06/19/2013 1100 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J--4 .r 
Reviewed by: -'~'-""''-~--._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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~1: Your Environmental Monitoring Partner 
!'!!,N~Ttii!!'Roii!,..~o~uN!!'!,"!iA~."Ii!i,Ai!i!.!i!i. Inter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_r-id-a-n,_Wy_o_m-in_g_8_2_8_01--p-h-:-(3_0_7_)_6_7-2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Sheridan, WY 82801 

Kendrick 

81306233-001 

P8531R 

150413 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

37.4 

3.6 

21.6 

2.7 

0.4 

0.1 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi!L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

Qual 

Date Reported 7/25/2013 

ReportiD: 81306233001 

WorkOrder: S1306233 

CollectionDate: 6/12/2013 10:00:00 AM 

DateReceived: 6/13/2013 745 00 AM 

FieldSampler: 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 07/02/2013 1654 

SM 71108 07/02/2013 1654 

4 SM 71108 07/02/2013 1654 

SM 71108 07/02/2013 1654 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

Ga-Tech 07/07/2013 1751 

Ga-Tech 07/07/2013 1751 

0.2 ACW10 06/25/2013 811 

ACW10 06/25/2013 811 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/2013 1359 

0.2 ACW10 07/01/2013 805 

ACW10 07/01/2013 805 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~4~ r-
Reviewed by: ..!~::::.Joo::;...;;_~--..______ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'll: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INrtR MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
s 13062 33-004 

ClientSample ID: SCHRES01 
COC: 150413 

Comments 

Sample Analysis Report 

Date Reported 7/25/2013 
ReportiD: S1306233001 

WorkOrder: S1306233 
CollectionDate: 6/12/2013 1:30:00 PM 
DateReceived: 6/13/2013 745 00 AM 
FieldSampler: 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.90 

509 

6.4 

74.1 

14.68 

22.7 

+159 

218 

188 

38 

4 

0.2 

ND 

37 

14 

22 

9 

58 

ND 

9.4 

460 

330 

13 

10.3 

5.26 

5.24 

0.19 

280 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--

S.U. 

~mhos/em 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U. 

~mhos/em 

mg/L 

mg/L 

NTU 

meq/L 

meq/L 

% 

mg/L 

5 

5 

5 

0.1 

0.1 

0.1 

0.1 

5 

10 

5 

0.1 

0.01 

0.01 

0.01 

10 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

SM 4500FC 

EPA 353.2 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

SM 4500 H B 

SM 2510B 

SM 2540 

SM 2540 

SM 2130 

SM 1030E 

SM 1030E 

SM 1030E 

SM 1030E 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

06/12/2013 1330 

06/12/2013 1330 

06/12/2013 1330 

06/12/2013 1330 

06/12/2013 1330 

06/12/2013 1330 

06/12/2013 1330 

06/14/2013 1619 

06/14/2013 1619 

06/14/2013 1619 

06/15/2013 314 

06/14/2013 1619 

06/17/2013 1302 

06/15/2013 314 

06/17/2013 1956 

06/17/2013 1956 

06/17/2013 1956 

06/17/2013 1956 

06/19/2013 945 

06/14/2013 1619 

06/14/2013 1619 

06/14/2013 1743 

06/14/2013 1803 

06/14/2013 955 

06/24/2013 1151 

06/24/2013 1151 

06/24/2013 1151 

06/24/2013 1151 

Wade Nieuwsma, Assistant Laboratory Manager 
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~ I M'l:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INT[R MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/25/2013 

1849 Terra Report ID: S1306233001 

Sheridan, WY 82801 

ProjectName: Kendrick Work Order: S1306233 

Lab ID: s 1306233-004 Collection Date: 6/12/2013 1 30:00 PM 

ClientSample ID: SCHRES01 DateReceived: 6/13/2013 745 00 AM 

COC: 150413 FieldSampler: 
Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 1956 OG 

Arsenic NO mg/L 0.005 EPA 200.8 06/14/2013 1658 MS 

Barium NO mg/L 0.5 EPA 200.8 06/14/2013 1658 MS 

Boron NO mg/L 0.1 EPA 200.7 06/17/2013 1956 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/14/2013 1658 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1956 OG 

Copper NO mg/L 0.01 EPA 200.8 06/14/2013 1658 MS 

Iron NO mg/L 0.05 EPA 200.7 06/17/2013 1956 OG 

Lead NO mg/L 0.02 EPA 200.8 06/14/2013 1658 MS 

Mercury NO mg/L 0.001 EPA245.1 06/19/2013 1247 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/14/2013 1658 MS 

Nickel NO mg/L 0.01 EPA 200.7 06/17/2013 1956 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/14/2013 1658 MS 

Silver NO mg/L 0.003 EPA 200.8 06/14/2013 1658 MS 

Uranium 0.0081 mg/L 0.0003 EPA 200.8 06/14/2013 1658 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/14/2013 1658 MS 

Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1956 OG 

Metals - Suspended 
Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 2024 MS 

Metals - Total 
Iron 0.16 mg/L 0.05 EPA 200.7 06/19/2013 1107 OG 
Manganese 0.05 mg/L 0.02 EPA 200.7 06/19/2013 1107 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~J/J~ or-

Reviewed by: ~~~~r,e/-:-:-:---------:----:---:----
Wade Nieuwsma, Assistant Laboratory Manager 
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~~ I M 1:;, Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

·~"~ "'0""'A'~ LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
s 1306233-004 

ClientSample ID: SCHRES01 
COC: 150413 

Comments 

Analyses Result 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

5.9 

1.0 

9.0 

1.2 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 7/25/2013 
Report ID: S1306233001 

WorkOrder: S1306233 
CollectionDate: 6/12/2013 1:30:00 PM 
DateReceived: 6/13/2013 7:45:00 AM 
FieldSampler: 
Matrix: Water 

RL Method Date Analyzed/In it 

2 SM 7110B 07/05/2013 2008 

SM 7110B 07/05/2013 2008 

3 SM7110B 07/05/2013 2008 

SM 7110B 07/05/2013 2008 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

Ga-Tech 07/07/2013 2353 

Ga-Tech 07/07/2013 2353 

0.2 ACW10 06/26/2013 849 

ACW10 06/26/2013 849 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/20 13 1359 

0.2 ACW10 07/01/2013 805 

ACW10 07/01/2013 805 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

N D Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~/J~ r-
Reviewed by: ..!~~::....{!e/:....,_ __ ....______ _______ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 9 of 15 
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-.~m~ ..... L Your Environmental Monitoring Partner 
!'!!,"~n~.ol! ... ~o!!!u~"'~A~."~l~A.!l!s 1 nter-Mountain Labs --16_7_3_T_e_r-ra-A-ve_n_u_e_, _S_h_e_r-id_a_n_, Wy--om-in_g_8_2_8_0_1 --ph_:_(-30_7_)_6_7_2--8-9_4_5-----------=-----

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Kendrick 

s 1306233-003 

ClientSample ID: P4010S 

COC: 150413 

Comments 

Sample Analysis Report 

Date Reported 
Report ID: 

WorkOrder: 

7/25/2013 

51306233001 

S1306233 

CollectionDate: 6/12/2013 12:20:00 PM 

DateReceived: 6/13/2013 7:45:00 AM 

FieldSampler: 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrogen, Nitrate+Nitrite (as N) 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Total Suspended Solids 

Turbidity 

Data Quality 

Cation Sum 

Anion Sum 

Cation-Anion Balance (± 5%) 

Solids, Total Dissolved (Calc) 

These results apply only to the samples tested. 

9.62 

1134 

7.03 

81.8 

3.40 

22.6 

+153 

144 

148 

14 

73 

0.1 

NO 

293 

40 

42 

10 

142 

NO 

9.0 

1100 

780 

NO 

2.5 

11.86 

11.03 

3.62 

690 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-

s.u. Field 06/12/2013 1220 

1Jmhos/cm Field 06/12/2013 1220 

mg/L Field 06/12/2013 1220 

% Field 06/12/2013 1220 

NTU Field 06/12/2013 1220 

"C Field 06/12/2013 1220 

mV Field 06/12/2013 1220 

mg/L 5 SM 2320B 06/14/2013 1606 

mg/L 5 SM 2320B 06/14/2013 1606 

mg/L 5 SM 2320B 06/14/2013 1606 

mg/L EPA 300.0 06/15/2013 301 

mg/L 0.1 SM 4500FC 06/14/2013 1606 

mg/L 0.1 EPA 353.2 06/17/2013 1258 

mg/L EPA 300.0 06/15/2013 301 

mg/L EPA 200.7 06/17/2013 1954 

mg/L EPA 200.7 06/17/2013 1954 

mg/L EPA 200.7 06/17/2013 1954 

mg/L EPA 200.7 06/17/2013 1954 

mg/L 0.1 EPA 350.1 06/19/2013 944 

S.U. 0.1 SM 4500 H B 06/14/2013 1606 

IJmhos/cm 5 SM 2510B 06/14/2013 1606 

mg/L 10 SM 2540 06/14/2013 1742 

mg/L 5 SM 2540 06/14/2013 1802 

NTU 0.1 SM 2130 06/14/2013 955 

meq/L 0.01 SM 1030E 06/24/2013 1151 

meq/L 0.01 SM 1030E 06/24/2013 1151 

% 0.01 SM 1030E 06/24/2013 1151 

mg/L 10 SM 1030E 06/24/2013 1151 

RL- Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 4 of 15 
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~~ I m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

""'" "'
0
"""''" lAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 7/25/2013 

1849 Terra Report ID: S1306233001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1306233 

Lab ID: s 1306233-003 Collection Date: 6/12/201312:2000 PM 

ClientSample ID: P4010S Date Received: 6/13/2013 7:45:00 AM 

COC: 150413 FieldSampler: 
Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/In it 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 06/17/2013 1954 OG 

Arsenic NO mg/L 0.005 EPA 200.8 06/14/2013 1653 MS 

Barium NO mg/L 0.5 EPA200.8 06/14/2013 1653 MS 

Boron NO mg/L 0.1 EPA 200.7 06/17/2013 1954 OG 

Cadmium NO mg/L 0.002 EPA 200.8 06/14/2013 1653 MS 

Chromium NO mg/L 0.01 EPA 200.7 06/17/2013 1954 OG 

Copper NO mg/L 0.01 EPA 200.8 06/14/2013 1653 MS 

Iron NO mg/L 0.05 EPA 200.7 06/17/2013 1954 OG 

Lead NO mg/L 0.02 EPA 200.8 06/14/2013 1653 MS 

Mercury NO mg/L 0.001 EPA 245.1 06/19/2013 1245 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 06/14/2013 1653 MS 

Nickel 0.01 mg/L 0.01 EPA 200.7 06/17/2013 1954 OG 

Selenium NO mg/L 0.005 EPA 200.8 06/14/2013 1653 MS 

Silver NO mg/L 0.003 EPA 200.8 06/14/2013 1653 MS 

Uranium 0.0171 mg/L 0.0003 EPA 200.8 06/14/2013 1653 MS 

Vanadium NO mg/L 0.02 EPA 200.8 06/14/2013 1653 MS 
Zinc NO mg/L 0.01 EPA 200.7 06/17/2013 1954 OG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 06/18/2013 2019 MS 

Metals - Total 

Iron 0.08 mg/L 0.05 EPA 200.7 06/19/2013 1104 OG 
Manganese NO mg/L 0.02 EPA 200.7 06/19/2013 1104 OG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~--
Wade Nieuwsma, Assistant Laboratory Manager 

Page 5 of 15 
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~--1m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------

tNT[~ .. 
0

""'A'N LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
s 1306233-003 
P4010S 
150413 

Analyses Result 

Radionuclides- Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides- Suspended 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

11.0 

2.0 

10.1 

2.2 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 7/25/2013 
Report ID: 81306233001 

WorkOrder: S1306233 
CollectionDate: 6/12/2013 12:20:00 PM 
DateReceived: 6/13/2013 745 00 AM 
FieldSampler: 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 07/05/2013 2008 

SM 7110B 07/05/2013 2008 

3 SM7110B 07/05/2013 2008 

SM7110B 07/05/2013 2008 

0.2 SM 7500 Ra-B 06/25/2013 844 

SM 7500 Ra-B 06/25/2013 844 

Ga-Tech 07/07/2013 2052 

Ga-Tech 07/07/2013 2052 

0.2 ACW10 06/25/2013 811 

ACW10 06/25/2013 811 

0.2 SM 7500 Ra-B 06/25/2013 1359 

SM 7500 Ra-B 06/25/2013 1359 

0.2 ACW10 07/01/2013 805 

ACW10 07/01/2013 805 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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r~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client __ ___Lg....:::..::...~-=-~_;_$_,.t_-==6.=~-=--..:::4=~-=-~=----------
Site Name. Sw- I 

Date 7/1~(1~ @ /ot;O 

Technician/Engineer ---1-£----!~=~=...!:::::::;...._ __________ _ 

Devices 

Flow/Automatic sampler Device ~se._o (e 712 
Device Flow or Stage Reading o. '13/ D • 3'1- CFS/FT 

Device Battery Charge G ~ Volts 

Device Data Download ~or No 

Sample Collected by Device @or No; - F~ s~ a I "!r/- ~ 18 3D 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or® 

Measurement Device ------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes o@ 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 
I 

Temperature 
Correded 

PH Conduetance j Temp. ' 

Time (units) (pmhos/cm) (OC) Turbidity (NTU) DO mRII DO% 

/O'M er.r;~ /:2/Cf .25"· (, 18Z '5l.o3 f'/.7 

ORP 

-1-IS"s-
-~---·· 

Lab Information 

Lab COC # !Gl B/1 
Date Samples to Lab 7/tB/t 3 

7(- W~ ~ (!..LJc.., ~ wWG ~ 
~~~.,~ 

~ ~ k.a.- ~~44.;.. ~F 

-/I&F 
K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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/"/'-/'-
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client ---=k..::::~~:......::..:....:...=. =-.£~-"=~==:IC:.--------
Site Name. :2 W- I 

Date '6/8/t ;2 @ If ocJ 
• 

Technician/Engineer £~ 

Devices 

Flow/Automatic sampler Device _ _.,;?:L---'7'----=6=-....;;..0 ___________ _ 

Device Flow or Stage Reading i, 8 / 0 • 9 I CFS/FT 
I 

Device Battery Charge G ~ Volts 

Device Data Download §or No 

Sample Collected by Device @or No; 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or €9) 
Measurement Device ------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or® 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conduttance Temp. 
Time (units) (pmhos/cm) (OC) Turbidity (NTU) DOmg/1 DO% 

1130 tz, "0 /,(,2_ :22.0 ~'II ~.1.3 ~7.~ 
·--

ORP 

+-!5~ 
- -

Lab Information 
-::t:X£J -aS~~ £.<./~ c~ ~ 

6/ 4-/t?J. 

Lab COC # I s-o I 7 2.. 

Date Samples to Lab 8/9//3 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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SUA-1601 Amendment Application

 
175

ER Addendum 3.4-E 
March 2015



/"~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client ---"k....;::....;;;~:::..:....::;..;_;;,;;:;..;;.·-+p--::::~:::....~;.._.=;_:=:..-_:__ ______ _ 

Site Name. ----=c5~tJ_-.L-_I _____ _ 

Date 1/:<~/13 @__ l'/-30 

Technician/Engineer __ ...J-6~~-=-=::.:;__.;....._ ___________ _ 

Devices 

Flow/Automatic sampler Device _.....,7Joo~::;;....,o........,C.=o _ _::_&_7_:__;_/....:Z-:....-________ _ 

Device Flow or Stage Reading b "UU CFS/FT 

Device Battery Charge & ~ Volts 

Device Data Download @r No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water QualitY. Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jamhoslcm) (OC) Turbidity (NTU) DOmgll DO% 

-. 

Lab Information 

Lab COC # ---------

Date Samples to Lab ---------

ORP 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet.doc 
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/"~~ 
\NWCENG INEERING 

Surface Water Field Sheet 

Project/Client --~k-=--~-____;;·;..,:,___+/--=~....;....:;...~...::..::.,_-------
Site Name. ____ s....;;.......;;w_;__-_~-----

Date __ ____.:B~,,_/~B4/~t 3=-----=~=---.:......:1 ~____;;;3;,..._;0~ 
Technician/Engineer ----h1-· --"~""":::;....>o:::;=--==-----------

Devices 

Flow/Automatic sampler Device ___ :r._~------=J.;.__~---~------=~:;......:;_---;:>~ 
Device Flow or Stage Reading (), 17 ~' CFS/FT (I :x;. 4¥ G/"M) 
Device Battery Charge /.P., qf Volts 

Device Data Download S or No 

Sample Collected by Device Yes or ~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed __ -___ Ft 

Instantaneous Flow 

Measured Flow Yes or Q 
Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhoslcm) (°C) Turbidity (NTU) DOmg/1 DO% 

.-v{, Sov---fh .&.__ 
~--- -· --~ 

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ---------

ORP 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc 
- - -
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/"~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client --~/c~· =-"~~l'i5..<::....!~·~~LL......S:~~::;..::::£J£J<:::5C::l~-----
Site Name. --~5L~A2"----=;;2 _____ _ 

Date '1 /21, It~ @ 
t t 

Technician/Engineer ~ 

Devices 

Flow/Automatic sampler Device --":L~v::....;c.-=-.;....o_--.,6~+--~__:_-~-------
Device Flow or Stage Reading tJ • .;:< t ~ CFS/FT .:5 .ut ~ tJ ~ 
Device Battery Charge I,< .~ Volts 

Device Data Download ~r No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 

Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Qualitv Field Parameters for Storm or Instantaneous Sam ole 

Temperature 
Corrected 

PH Conductanee Temp. 
Time (units) (~&mhos/em) eq Turbidity (NTU) DOmgtl DO% 

~·-· -- --- ~ 

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ________ _ 

ORP 

K:\WWC\ADM\FORMS\Surface~ Water_Field~Sheet.doc 
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~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ___ k.~&!?1ce4=£61&u~·~krit:L.f(:.........:s=~=~=-------

Site Name. ___ ___..:S=.~e.:W~--=3::;:...._ ___ _ 

Date 5(6(13 & /300 

Technician/Engineer ~ 

Devices 

Flow/Automatic sampler Device __ .:;;r;;=...;~=-eo=-=-----------

Device Flow or Stage Reading o. oo / t> • o o CFS/FT .b~ 
Device Battery Charge Go() d( Volts 

Device Data Download @or No 

Sample Collected by Device @ or No; 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or~ 

Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 
Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) (°C) Turbidity (NTU) DO mll/1 DO% 

/330 i 8.85" 5~3 2J.,(() 7R.Cf 4 .o'6 ~7,:;----
·- -------

ORP 

+If>~ 

Lab Information 

LabCOC# /6"0172-

9ate Samples to Lab ~ / q /t 3 

-X:- 6~.& j~ ~/.21/t.? 7~ 
~---n.o~~d~ e(-s/'3 
~e~ 8!11/13 ~~ 
~~~~ w~ ~ e x-~. % ~-3-P./. 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
179

ER Addendum 3.4-E 
March 2015



/"~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ---+k~~L...::f:~!::::J·~~..:::....+P~d;::a~~==-------
Site Name. :Sw- 3 

Date ~ /~~ /t .3 g /.57 t? 

Technician/Engineer F~ 

Devices 

Flow/Automatic sampler Device _.......::4=-..::~=-==::::..._-=&:..._;_7..:....:'/ ;<::.....;.._ _________ _ 

Device Flow or Stage Reading b~ CFS/FT 

Device Battery Charge b o-tt-t:f) Volts 

Device Data Download ~ or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed _______ Ft 

Instantaneous Flow 

Measured Flow Yes or~ 
Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Qualitv Field Parameters for Storm or Instantaneous Sam ole 

I Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jimhos/c:m) (°Cl Turbidity (NTU) DO mllll DO% 

Lab Information 

Lab COC # ---------
Date Samples to Lab ________ _ 

ORP 

-

----

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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/"-~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ___ ...~-I<;:...;;~::...:.....::.=-=·"---N-j___..£7-=-~:::....:....=..----=--------

Site Name. 7w .. i 
Date t1- ~-I~ @ OCf~ 

Technician/Engineer __ ...JF~~---------------

Devices 

Flow/Automatic sampler Device --=~-%_0 ____________ _ 

Device Flow or Stage Reading 0, oo / (), oO CFS/FT [)~ ..... 
I if' 

Device Battery Charge 6oa~ Volts 

Device Data Download 8 or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed Ft 

Crest gage readings if installed 

Instantaneous Flow 

Measured Flow Yes or@ 

_____ Ft 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or® 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (umhos/cm) (oc) Turbidity (NTU) DO mall DO% 

- --

I ORP 

* E.M.<L --6 ~{!''f'YG.)~ ~~~ 
Lab Information -s~A- -1-~ ~ ~ w~ f ~~8-r.~ b~ 

I' MA ~. ~ 1-4-.r ~ 4-... ..,. ...,-4. W.vt.V 

Lab COC# -------- ~~ • ~~ P-t.d I'~~ ~ 
'Jate Samples to Lab --------- · ~-((_,F. 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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/""~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client _ _..1<~~~~-==-r-/....:::~=~~=-:...::....__ ______ _ 

Site Name. ___ __.:::S;:;;,..,.;;..;w:;,...._-.....Jt.fL.....-___ _ 

Date 9/:zu/; 3 @ I 'fob 
• 

Technician/Engineer ~ 

Devices 

Flow/Automatic sampler Device _..::::-;:-=-....::s-=c-o::....._ __ (s,_7_t_Z--_________ _ 

Device Flow or Stage Reading bd(j' CFS/FT 

Device Battery Charge &o~ Volts 

Device Data Download (fesJor No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed --- Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or@ 

Measurement Device --------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or ID 
Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (J&mhoslcm) co c) Turbidity (NTU) DOm2/l DO% 

-

Lab Information 

Lab COC # ________ _ 

Date Samples to Lab ---=========-----

ORP 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc - - -
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~~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client ~~~ /~ 
~ ' 

Site Name. ?w - S 
Date 8(~(13 ~ /'(-¥~ 

• 

Technician/Engineer ~~ 
Devices 

Flow/Automatic sampler Device __ b...r:;.;_c.~=~----------
Device Flow or Stage Reading tOt60h, IPlJ CFS/FT 

( 
Device Battery Charge &o~ Volts 

Device Data Download @or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed - Ft 

Crest gage readings if installed Ft 

Instantaneous Flow 

Measured Flow Yes or €J 
Measurement Device __ _::-_::_::-~~~~-------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@) 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 
I 

Temperature I 
Corrected 

PH Conductance Temp. 
Time (units) Cumhoslcml (°C) Turbidity (NTU) DOm£11 DO% 

~c ~ ~ ------
I 

Lab Information 

Lab COC # ---------
Date Samples to Lab ________ _ 

ORP 

------
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/"~~ 
WWCENG INEERING 

Surface Water Field Sheet 

Project/Client ___ .!...k.:::....~:::....:........:;...;..__;_;;;_· ~,r-/---=-~~.;.....;;._ _______ _ 

---Site Name. __ _.:Z~W~--=::; _____ _ 

Date -----=~:...&-r<..:..;;.:z;..loe(e+-/..~..../-3;....____;@=-__;1 ft-~.3~0.::....____ 

Technician/Engineer--.....,~,__..:.;~=::::=~:;;..._-----------

Devices 

Flow/Automatic sampler Device _-:z::;._l:::;::l;;;o::5C.-D=..:::_---=::rb::.........:.7~1....:;.,;2, _________ _ 

Device Flow or Stage Reading D:¥= CFS/FT 

Device Battery Charge 0-~ Volts 

Device Data Download S or No 

Sample Collected by Device Yes or~ 
Staff gage reading if installed Ft 

Crest gage readings if installed --~-------~~- Ft 

Instantaneous Flow 

Measured Flow Yes or f!Ji) 
Measurement Device -----------------------------
Flow Rate ----------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jimhos/cm) (oC) Turbidity (NTU) DO m211 DO% 

---

Lab Information ------Lab COC # ---------

Date Samples to Lab ---------

! 

ORP 

~ 

K:\WWC\ADM\FORMS\Surface Water Field Sheet.doc 
~ - -
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~ 'I M'l: Your Environmental Monitoring Partner 
~ ... ~TEi!!-R ,iii!iM~ou~,.!!IT.,.!i!i,"~L~ .. i!!i!i.. Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Company: 

ProjectName: 

Lab ID: 

Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Ross 

s 1307285-001 

ClientSample ID: SW-1 

COC: 151811 

Comments 

Sample Analysis Report 

Date Reported 8/30/2013 

ReportiD: 81307285001 

WorkOrder: 81307285 

Collection Date: 7/18/2013 10:20:00 AM 

Date Received: 

FieldSampler: 

Matrix: 

7/18/2013 3:17:00 PM 

RF 

Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 9,03 

Conductivity 1219 

Dissolved Oxygen 4,03 

Dissolved Oxygen (pet) 49,7 

Turbidity 182 

Temperature 25,6 

Oxygen Reduction Potential (ORP) +155 

Anions/Cations 

Alkalinity, Total (As CaC03) 504 

Alkalinity, Bicarbonate as HC03 555 

Alkalinity, Carbonate as C03 29 

Chloride 6 

Fluoride 0,2 

Nitrogen, Nitrate+Nitrite (as N) ND 

Sulfate 153 

Calcium 22 

Magnesium 21 

Potassium 14 

Sodium 253 

Nitrogen, Ammonia (As N) ND 

General Parameters 

pH 8,8 

Electrical Conductivity 1200 

Total Dissolved Solids (180) 930 

Total Suspended Solids 140 

Turbidity 139 

Oxygen, Dissolved 7 

Sodium Adsorption Ratio 9,2 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

S,U, 

~mhos/em 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

S.U, 

~mhos/em 

mg/L 

mg/L 

NTU 

mg/L 

5 

5 

5 

0,1 

0,1 

0,1 

0.1 

5 

10 

5 
0,1 

0,1 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300,0 

SM 4500FC 

EPA 353,2 

EPA 300,0 

EPA 200,7 

EPA 200,7 

EPA 200,7 

EPA 200,7 

EPA 350,1 

SM 4500 H 8 

SM 25108 

SM 2540 

SM 2540 

SM 2130 

SM4500-0 G 

Calculation 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Reviewed by: -::~d~~:-=~-:-:-:----_.::---~=======--
Wade Nieuwsma, Assistant Laboratory Manager 

07/18/2013 1020 

07/18/2013 1020 

07/18/2013 1020 

07/18/2013 1020 

07/18/2013 1020 

07/18/2013 1020 

07/18/2013 1020 

07/19/2013 1727 KV 

07/19/20131727 KV 

07/19/2013 1727 KV 

07/19/2013 2152 KO 

07/19/2013 1727 KV 

07/22/2013 1246 RH 

07/19/2013 2152 KO 

07/19/2013 1433 DG 

07/19/2013 1433 DG 

07/19/2013 1433 DG 

07/19/2013 1433 DG 

07/22/2013 1138 RH 

07/19/2013 1727 KV 

07/19/2013 1727 KV 

07/19/2013 1605 EC 

07/19/2013 1643 JCG 

07/19/2013 1520 MZ 

07/18/2013 1640 MZ 

07/31/2013 753 CJM 
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.u;rl:: 
~.H~n~R~M~o~uH~r~ .. !!'!,H~L .. ~o~s Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e_n_d_a-n.-W-yo_m_i_n_g_8_2-80_1 __ p_h_: -(3_0_7_) -6-?2---8-94-5---------------

Your Environmental Monitoring Partner 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 8/30/2013 

1849 Terra Report ID: 81307285001 

Sheridan, WY 82801 

ProjectName: Ross WorkOrder: S1307285 

Lab ID: 81307285-001 Collection Date: 7/18/2013 10:20:00 AM 

ClientSample ID: SW-1 Date Received: 7/18/2013 3:17:00 PM 

COC: 151811 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 

Cation Sum 14.22 meq/L 0.01 SM 1030E 07/31/2013 753 CJM 

Anion Sum 13.43 meq/L 0.01 SM 1030E 07/31/2013 753 CJM 

Cation-Anion Balance (± 5%) 2.84 % 0.01 SM 1030E 07/31/2013 753 CJM 

Solids, Total Dissolved (Calc) 770 mg/L 10 SM 1030E 07/31/2013 753 CJM 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 07/19/2013 1433 DG 

Arsenic 0.007 mg/L 0.005 EPA 200.8 07/19/2013 1505 MS 

Barium NO mg/L 0.5 EPA 200.8 07/19/2013 1505 MS 

Boron 0.1 mg/L 0.1 EPA 200.7 07/19/2013 1433 DG 

Cadmium NO mg/L 0.002 EPA 200.8 07/19/2013 1505 MS 

Chromium NO mg/L 0.01 EPA 200.7 07/19/2013 1433 DG 

Copper NO mg/L 0.01 EPA 200.8 07/19/2013 1505 MS 

Iron 0.11 mg/L 0.05 EPA 200.7 07/19/2013 1433 DG 

Lead NO mg/L 0.02 EPA200.8 07/19/2013 1505 MS 

Mercury NO mg/L 0.001 EPA 245.1 07/23/2013 909 cs 
Molybdenum NO mg/L 0.02 EPA 200.8 07/19/2013 1505 MS 

Nickel NO mg/L 0.01 EPA 200.7 07/19/2013 1433 DG 

Selenium NO mg/L 0.005 EPA 200.8 07/19/2013 1505 MS 

Silver NO mg/L 0.003 EPA 200.8 07/19/2013 1505 MS 

Uranium 0.0091 mg/L 0.0003 EPA 200.8 07/19/2013 1505 MS 
Vanadium NO mg/L 0.02 EPA 200.8 07/19/2013 1505 MS 

Zinc NO mg/L 0.01 EPA 200.7 07/19/2013 1433 DG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 07/30/2013 1406 MS 

Metals -Total 

Iron 3.55 mg/L 0.05 EPA 200.7 07/22/20131614 DG 

Manganese 0.25 mg/L 0.02 EPA 200.7 07/22/20131614 DG 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/!~ ~ 
Reviewed by: ..... 0-:::..w-~:;....;;..""~--..._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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Your Environmental Monitoring Partner -~1: 
,!!'!'N!!i!Tti!-RiiiM~ou!i!i"~'Aiiii,"ioi.iiiii!iA~os Inter-Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e.-S-h-e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89-4-5---------------

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

ProjectName: 

Lab ID: 

Sheridan, WY 82801 

Ross 

81307285-001 

ClientSample ID: SW-1 

COC: 151811 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

Radionuclides - Suspended 

Lead 210 

Lead 210 (Suspended) Precision (±) 

Polonium 210 

Polonium 210 (Suspended) Precision (±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Thorium 229 Tracer (30-120) 

Result 

11.5 

2.1 

8.6 

2.2 

1.0 

0.6 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

42 

NO 
NA 

NO 
NA 

ND 

NA 

NO 
NA 

81 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

% 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

% 

Qual 

Date Reported 8/30/2013 

ReportiD: 81307285001 

WorkOrder: S1307285 

Collection Date: 7/18/2013 10:20:00 AM 

DateReceived: 7/18/2013 3:17:00 PM 

FieldSampler: RF 

Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM 7110B 08/06/2013 2003 

SM 7110B 08/06/2013 2003 

4 SM 7110B 08/06/2013 2003 

SM 7110B 08/06/2013 2003 

OTW01 08/08/2013 1100 

OTW01 08/08/2013 1100 

OTW01 08/06/2013 1319 

OTW01 08/06/20131319 

0.2 SM 7500 Ra-B 08/13/2013 1603 

SM 7500 Ra-B 08/13/2013 1603 

Ga-Tech 08/13/2013 1022 

Ga-Tech 08/13/2013 1022 

0.2 ACW10 08/08/2013 755 

ACW10 08/08/2013 755 

ACW10 08/08/2013 755 

OTW01 08/08/2013 1701 

OTW01 08/08/2013 1701 

OTW01 08/06/2013 1426 

OTW01 08/06/2013 1426 

0.2 SM 7500 Ra-B 08/13/2013 1345 

SM 7500 Ra-B 08/13/2013 1345 

0.2 ACW10 08/21/2013 758 

ACW10 08/21/2013 758 

ACW10 08/21/2013 758 

These results apply only to the samples tested. RL- Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ } /J ...-? .,-
Reviewed by: .J.f::!.~-'/~""~~-...____---:---:------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 3 of6 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

MK 

MK 

MB 

MB 

MB 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 

SH 
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Your Environmental Monitoring Partner -~1: 
!!'!,,.~n~R ~ .. ~ou~ .. !!' ... ~ ... ~L~ .. !l=!.. 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u_e_, _S_h_e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1--p-h-: -(3_0_7_) -67-2---89_4_5---------------

Company: 

ProjectName: 
Lab ID: 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
81308139-001 

ClientSample ID: SW-1 
COC: 150172 

Comments 

Sample Analysis Report 

Date Reported 9/16/2013 
ReportiD: 81308139001 

WorkOrder: S1308139 
Collection Date: 8/8/2013 11:30:00 AM 
Date Received: 
FieldSampler: 
Matrix: 

8/9/2013 8:45:00 AM 
RF 
Water 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Field 

pH 8.60 

Conductivity 662 

Dissolved Oxygen 4.13 

Dissolved Oxygen (pet) 47.6 

Turbidity 641 

Temperature 22.0 

Oxygen Reduction Potential (ORP) +153 

Anions/Cations 

Alkalinity, Total (As CaC03) 282 

Alkalinity, Bicarbonate as HC03 336 

Chloride 5 

General Parameters 

Electrical Conductivity 666 

Total Suspended Solids 497 

Metals - Dissolved 

Uranium 0.0043 

Metals - Suspended 

Uranium ND 

Radionuclides - Dissolved 

Lead 210 ND 

Lead 210 (Dissolved) Precision(±) NA 

Polonium 210 ND 

Polonium 210 (Dissolved) Precision(±) NA 

Radium 226 ND 

Radium 226 Precision (±) NA 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Thorium 229 Tracer (30-120) 89 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~/J-4" ~ 
Reviewed by: ..... ~""""'::....:...{,e/ __ --------------

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

iJmhos/cm 

mg/L 

mg/L 

mg/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

% 

5 

5 

5 

5 

0.0003 

0.0003 

0.2 

0.2 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

EPA 300.0 

SM 25108 

SM 2540 

EPA 200.8 

EPA 200.8 

OTW01 

OTW01 

OTW01 

OTW01 

SM 7500 Ra-B 

SM 7500 Ra-B 

ACW10 

ACW10 

ACW10 

RL- Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

08/08/2013 1130 

08/08/2013 1130 

08/08/2013 1130 

08/08/2013 1130 

08/08/2013 1130 

08/08/2013 1130 

08/08/2013 1130 

08/09/2013 2221 KV 

08/09/2013 2221 KV 

08/13/2013 051 AMB 

08/09/2013 2221 KV 

08/09/2013 929 AMB 

08/09/2013 1248 MS 

08/15/2013 1551 MS 

08/23/2013 1539 SH 

08/23/2013 1539 SH 

08/27/2013 1352 SH 

08/27/2013 1352 SH 

08/20/2013 1310 SH 

08/20/2013 1310 SH 

08/22/2013 1055 SH 

08/22/2013 1055 SH 

08/22/2013 1055 SH 
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-~~m··~ .... L Your Environmental Monitoring Partner 
~."~"!i!!R'"!-.. ~o!'!!uN~r~A~'"i!iLA~o~s Inter-Mountain Labs --16_7_3_T_e-rr_a_A_v_e_n-ue_,_S_h_e-ri-da_n_,_W_y_o_m_i-ng-82_8_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/16/2013 

1849Terra Report ID: 81308139001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81308139 

Lab ID: 81308139-001 Collection Date: 8/8/2013 11 :30:00 AM 

ClientSample ID: SW-1 Date Received: 8/9/2013 8:45:00 AM 

COC: 150172 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Suspended 

Lead 210 1.9 pCi/L OTW01 08/27/2013 1558 SH 

Lead 210 (Suspended) Precision(±) 0.5 pCi/L OTW01 08/27/2013 1558 SH 

Polonium 210 NO pCi/L OTW01 08/27/2013 000 SH 

Polonium 210 (Suspended) Precision (±) NA pCi/L OTW01 08/27/2013 000 SH 

Radium 226 0.3 pCi/L 0.2 SM 7500 Ra-B 08/20/2013 1519 SH 

Radium 226 (Suspended) Precision (±) 0.1 pCi/L SM 7500 Ra-B 08/20/2013 1519 SH 

Thorium 230 NO pCi/L 0.2 ACW10 08/26/2013 1142 MB 

Thorium 230 Precision (±) NA pCi/L ACW10 08/26/2013 1142 MB 

Thorium 229 Tracer (30-120) 99 % ACW10 08/26/2013 1142 MB 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

ND Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

~ }/J-4' ~ 
Reviewed by: _,0_""""-'/:;....;...""~--~---------

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 4 
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-~~m·~ .... L Your Environmental Monitoring Partner 
~."~n~R .ii!lM~ou~H~T"~'"~L~ .. !!l!., 1 nter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e.-S-h-e-ri-da_n_,_W_y_o_m_i_ng-8-28_0_1 __ p_h_: -(3_0_7_) -67-2---89_4_5---------------

Company: 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Kendrick 
s 1308139-002 
SW-3 
150172 

Sample Analysis Report 

Date Reported 9/16/2013 
Report ID: 81308139001 

WorkOrder: 81308139 
Collection Date: 8/8/2013 1 :30:00 PM 
Date Received: 8/9/2013 8:45:00 AM 
FieldSampler: RF 
Matrix: Water 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Field 

pH 8.85 

Conductivity 533 

Dissolved Oxygen 4.08 

Dissolved Oxygen (pet) 47.5 

Turbidity 72.9 

Temperature 22.6 

Oxygen Reduction Potential (ORP) +186 

Anions/Cations 

Alkalinity, Total (As CaC03) 240 

Alkalinity, Bicarbonate as HC03 279 

Chloride 3 

General Parameters 

Electrical Conductivity 521 

Total Suspended Solids 76 

Metals - Dissolved 

Uranium 0.0027 

Metals - Suspended 

Uranium ND 

Radionuclides - Dissolved 

Lead 210 1.3 

Lead 210 (Dissolved) Precision(±) 0.5 

Polonium 210 ND 

Polonium 210 (Dissolved) Precision (±) NA 

Radium 226 0.3 

Radium 226 Precision (±) 0.1 

Thorium 230 ND 

Thorium 230 Precision (±) NA 

Thorium 229 Tracer (30-120) 80 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~ }/J~ <" 
Reviewed by: ... 0.<..~..:-~:...:..""~--,._______ ________ _ 

S.U. 

iJmhos/cm 

mg/L 

% 

NTU 
oc 
mV 

mg/L 

mg/L 

mg/L 

iJmhos/cm 

mg/L 

mg/L 

mg/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

% 

5 

5 

5 

5 

0.0003 

0.0003 

0.2 

0.2 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

EPA 300.0 

SM 25108 

SM 2540 

EPA 200.8 

EPA 200.8 

OTW01 

OTW01 

OTW01 

OTW01 

SM 7500 Ra-B 

SM 7500 Ra-B 

ACW10 

ACW10 

ACW10 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

Wade Nieuwsma, Assistant Laboratory Manager 

08/08/2013 1330 

08/08/2013 1330 

08/08/2013 1330 

08/08/2013 1330 

08/08/2013 1330 

08/08/2013 1330 

08/08/2013 1330 

08/09/2013 2230 KV 

08/09/2013 2230 KV 

08/13/2013 103 AMB 

08/09/2013 2230 KV 

08/09/2013 930 AMB 

08/09/2013 1309 MS 

08/15/2013 1556 MS 

08/23/2013 1539 SH 

08/23/2013 1539 SH 

08/27/20131352 SH 

08/27/2013 1352 SH 

08/20/2013 1310 SH 

08/20/2013 131 0 SH 

08/22/2013 1055 SH 

08/22/2013 1055 SH 

08/22/2013 1055 SH 
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-~~m"• ... L Your Environmental Monitoring Partner 
~ ... ~TE~R~-M~o!!!u,.~.~ .. ~.,."!= ... i!=!.!i!, Inter -Mountain Labs --16_7_3_T_e_r-ra_A_v_e_n_u-e.-S-h-e-ri-da_n_,_W_y_o_m_i-ng-8-28_0_1 __ p_h_: -(3_0_7_) 6-7-2---89_4_5---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 9/16/2013 
1849 Terra Report ID: 81308139001 
Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1308139 
Lab ID: s 1308139-002 Collection Date: 8/8/2013 1 :30:00 PM 
ClientSample ID: SW-3 Date Received: 8/9/2013 8:45:00 AM 
COC: 150172 FieldSampler: RF 

Matrix: Water 
Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Radionuclides - Suspended 

Lead 210 1.2 pCi/L OTW01 08/27/2013 1558 SH 

Lead 210 (Suspended) Precision(±) 0.5 pCi/L OTW01 08/27/2013 1558 SH 

Polonium 210 NO pCi/L OTW01 08/27/2013 000 SH 

Polonium 210 (Suspended) Precision(±) NA pCi/L OTW01 08/27/2013 000 SH 

Radium 226 NO pCi/L 0.2 SM 7500 Ra-8 08/20/2013 1519 SH 

Radium 226 (Suspended) Precision (±) NA pCi/L SM 7500 Ra-8 08/20/2013 1519 SH 

Thorium 230 NO pCi/L 0.2 ACW10 08/27/2013 756 M8 

Thorium 230 Precision (±) NA pCi/L ACW10 08/27/2013 756 M8 

Thorium 229 Tracer (30-120) 59 % ACW10 08/27/2013 756 M8 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 
C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory M Value exceeds Monthly Ave or MCL 

NO Not Detected at the Reporting Limit 0 Outside the Range of Dilutions 
S Spike Recovery outside accepted recovery limits 

Reviewed by: _.d::....w:::W....:~ ___ -_:-_ --~=======--
Wade Nieuwsma, Assistant Laboratory Manager Page 4 of 4 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

N arne: ---=(;._0_-J+-/----'!-l___:__l?_fZ_G_:7,__::___jo /L__ Date: 1 /;~P/;1 Time: // !5£) 
~· 

Legal Location 

Landowner Qtr/Qtr AI&.SE 

Name: B~&v SEC k 
Address TWN q-3 

Phone# RNG tz7 

Industrial, _____ _ 

Picture #(s) _______ _ Stock ___ J._, ___ _ 

Domestic _____ _ 

SEO Permitted Facility Name: _____ _ Permit No. P 73--3 S 

Location (Decimal Degrees) Water Quality 

Lat _____ _ H f3,&_tj 
p --------

Long ____ _ Cond. --~&--=5:______j_7 __ _ 

Elev. ____ _ Temp. o C __ 1_1---=. '? __ _ 

Turbidity (ntu) (.?, 30 

D.O. (mg/L) 8; · o(p 

Water Level (ft): ------=-/-'?--r-6+=~::::.=..=---- D.O.(%) gC;>' 3-

Casing Height (ft): _________ _ 0RP (mY) +-6.;< 

tu'u.__6~ ~~«fb -~~~ Comments: 

CrX>tf- 15 7 o 0 2-

K:\ WWC\AD\1\FORMS\Landowner Water Sampling Fonn Strata Specific I doc 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
192

ER Addendum 3.4-E 
March 2015



WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Date: ?/; 7//i Time: tJ 830 
I I 

Legal Location 

Landowner Qtr/Qtr "71 ws£ 

Name: ____ ~~~~---------- SEC _ __::__3_l_i __ 

Address __________________ _ TWN --------""5.~3==-----

Phone# __________________ _ RNG _ _,.(e"--'=8"'--------

Industrial, ____________ _ 

Picture #( s) ______________ __ Stock------=-~-----------

Domestic ____________ _ 

SEO Permitted Facility Name: __________ _ Permit No. __________ __ 

Location (Decimal Degrees) Water Quality 

Lat __________ _ pH 7. z(, 

Long __________ _ Cond. ;?8 7 

Elev. __________ _ Temp. o C lc;2 .o 

Turbidity (ntu) c;2 6"". o 

D.O. (mg/L) 3. lfV 

Water Level (ft): Q .lh:L · X /j; ./Mf D.O. (%), __ 3;2=...:...::· ~::::...._ __ 

Casing Height (ft): ___________________ _ ORP(mV) +C?f 

Comments: __ ___:_K~~-=::...!::::...:~:...!:::·:....!::::..... __ -___!:::W~~~=/___:!:-#~~~~~~·~~~-6:=_(rA./?~~hH=·!!::.....,_-__ ?k;..::.....!::J~-

0 \Administration\SIIERIDAN\ADM\FORMS\Landowner Water Sampling Form Strata Specific! doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: 

Landowner 

Name: ____ ~ti~~~~------------
Address ________________ __ 

Phone# __________________ _ 

Picture #(s) ________ _ 

SEO Permitted Facility Name: ______ _ 

Location (Decimal Degrees) 

Lat __________ _ 

Long ____ _ 

Elev. _____ _ 

WaterLevel(ft): 9.-~ ~ ft ~~ 
Casing Height (ft): __________ _ 

Comments: ()_~ 

!5700 7 

Date: r U 7 /; t Time: 0 9 5U 

Legal Location 

Qtr/Qtr ~ tJ 'U E-

SEC __ ______,"',__-3~-

TWN __ 6:_-;2 __ 

RN G _ _______::(po:___8=----

Industrial, _________ _ 

Stock _____ v_--_~ ______ _ 

Domestic _____ __ 

Permit No. __________ __ 

Water Quality 

pH ·7 §o 

Cond. ;g{p 

Temp. a C !5: b 

Turbidity (ntu) 3.tf8 

D.O. (mg/L) 5.77 

D.O.(%) 5f3.{p 

ORP (mV) +!to 

0 \Administration\SHERIDAN\ADM\FORMS\Landowner Water Sampling Form Strata Speciticl doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ T_,__S____:_R-.::::...:e.:...::S:::.____::.o-=3=-----

Landowner 

Name: --=::5=-...!w~~~~~---
Address ________ _ 

Phone# ________ _ 

Picture #(s) _______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. ____ _ 

Water Level (ft): --~-----'-~-:;< _ _:__-f_tALf __ · __ 

Date: 9';/~ /;f Time: /7X 
I l 

Legal Location 

Qtr!Qtr Nw..5£ 

SEC c:2 3 

TWN __ 5_3 __ 

68 RNG ____ _ 

Industrial. _____ _ 

Stock __ _:_r-_· ___ _ 

Domestic _____ _ 

Permit No. _____ _ 

Water Quality 

pH Cf · &/ 

Cond. 3::? 9 0 

Temp. o C /7.9 

Turbidity (ntu) 16. 3;{ 

D.O. (mg/L) 1Dil 7, 3 I 

D. 0. (% ),_----=----/ _e_.:<'-,---'9----'---

Casing Height (ft): ORP (mY) + 7 3 

Comments: W~' 4 .4tJAL§ f~£ - ?-z o ~ 

K \ WW('\ADM\FORMS\Landowner Water Sampling Form Strata Specific I doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Landowner 

c::::::; 1. r /' . /l .. 
Name: ____ ~ ___ vv_~------------

Address ________________ _ 

Phone# __________________ _ 

Picture #(s) _______ _ 

SEO Permitted Facility Name: ______ _ 

Location (Decimal Degrees) 

Lat __________ _ 

Long ____ _ 

Elev. _____ _ 

Water Level (ft): ---~_:.~ __ -____._0_;;2. __ _!/-=~=-=->~---

Legal Location 

Qtr/Qtr --rt E.~ E-

SEC __ _____:::;;2:_::___=:~:____ 

~3 TWN _____ _ 

RNG _ __::_{9_8 __ 

Industrial, ______ _ 

Stock------~--~ _ _. ____ _ 

Domestic ------

Permit No. P'l-8 u/1~5 

Water Quality 

pH /0, 7o 

Cond. c:;q-~· 

Temp. a C c2 o · =::, 

Turbidity (ntu) fv.§", 7 

D.O. (mg/L) /.;? ,!!} / 

D.O.(%) l'ftf. ~ 

Casing Height (ft): ORP (m V) + 46 

Comments: __ __;M~~.:::.__c_-----'-~-~-----'-----'=----~--=------==~:.......=---". ::........:::"'--------

K \WW('\ADM\FORMS\Landowner Water Sampling Fom1 Strata Specific! doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: __ __._P_tf...__.B""---&""---0-'----'S..L----

Landowner 

Name:_~~=-~bU~~~~=---
Address ________ _ 

Phone# ________ _ 

Picture #(s) _______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat ------

Long ____ _ 

Elev. ____ _ 

Water Level (ft): -~--~-A_tt_J_~--! __ _ 

Date: 1 /! 0 /;¥ Time: )53Q 

Legal Location 

Qtr/Qtr -'Z1E,5£ 

SEC .;z{p 

TWN ~3 

RNG ~3 

Industrial ------

Stock 
v/ 

-------

Domestic ------

Water Quality 

pH CJ,a~ 

Temp. o C d. J • ? 

Turbidity (ntu) I& ,Cf1 

D.O. (mg/L) 1, tJt 
D.O. (%) __ ;_;_5_._/ __ 

Casing Height (ft): ORP (mV) - ~ 

Comments: tJ~ 4 ~~ T~t ~ '"h CJ ~ 

K \ WWC\ADM\FORMS\Landowner Water Sampling Form Strata Specific I doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

N arne: _ ___JP'-----'='B:...:::5~3=--..L..2 }L__:,~-.c'------

Landowner 

Name: ~~~ 
------~~~~-----

Address ------------------

Phone# ________________ _ 

Picture #(s) ______________ _ 

SEO Permitted Facility N arne: __________ __ 

Location (Decimal Degrees) 

Lat _____ _ 

Long _____ _ 

Elev. ____ _ 

Legal Location 

Qtr/Qtr 21w '11 tv 

SEC ---'-~Le~

TWN _ ___..5;?,~_,.____-

RNG _ _____.l,.Jfo..._---'~-7--

Industrial -----------

Stock ____ __L._ ______ _ 

Domestic ------------

Permit No. ______ _ 

Water Quality 

pH Lf.;< 7 
Cond. I( 11 

Temp. o C 17 · 1 

Turbidity (ntu) /7. 53 

D.O. (mg/L) /0, '11 
Water Level (ft): ~· fl'-1 JuJZ D.O.(%) I l'B, & 

Casing Height (ft): ORP (mV) -1- 6 3 

Comments: W~ ~~ ~~ ~ -zto ~ 

COG tl 157 o & h 

K.\WWC'\ADM\FORMS\Landowner Water Sampling Form Strata Specific I doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Landowner 

Name: t2c~ 
Address ________ _ 

Phone# ---------

Picture #(s) _______ _ 

SEO Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat _____ _ 

Long ____ _ 

Elev. -----

r'/ ~ ~ ~./J/0 Water Level (ft): ~~"--_..£4-__ . ----~---<~----~--~---'~="=""------

Casing Height (ft): _________ _ 
c 

Date: qjt ~(;tf Time: II 5V 

Legal Location 

Qtr!Qtr ??w6L-<J 

SEC-----'----

TWN __ S.-=--=:2=--

RNG __ &::..______.:::6::._____ 

Industrial _____ _ 

Stock __ ..::...v_" ___ _ 

Domestic _____ _ 

---, --

Permit No. _____ _ 

Water Quality 

pH __ ~s~·-7~3~---

Cond. __ ?£_o_5 ___ _ 

Temp. a C 18.7 

Turbidity (ntu) t../-Od 

D.O. (mg/L) &.oz._ 

D.O.(%) &&.§ 

ORP (mV) -f I 7'1 

Comments:----"'-'M"'-"~~"""'./.:::__-"""-G:_:~=.::n~~___,--/i__,~===-::o=-_' _~_--g_--'-"_Cl...:!)~~~:::::t.L...L....._ __ 

0 \Administration\SHERIDAN\AD\11\FORMS\Landowner Water Sampling Form Strata Specific! doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: ------+y___,t-f~U____,_!_v____:S~'----- Date: ~/; 7{; f Time: ( 7-( 0 

Legal Location 

Landowner Qtr/Qtr N&AIE-

Name: 6~ SEC __ _.__._ __ _ 

TWN __ 5:_;2 __ _ Address ----------

Phone# _________ _ RNG _ ___,L"""--v-=8 __ 

Industrial _____ _ 

Picture #(s) _______ _ Stock _ ______!:v _____ _ 

Domestic -------

SEO Permitted Facility Name: _____ _ Permit No. ------

Location (Decimal Degrees) Water Quality 

Lat _____ _ PH q . 27 
--~~-----

7~ Cond. --------Long _____ _ 

Temp. o C I g.~ Elev. ------

Turbidity (ntu) I tf. t Z 

D.O. (mg/L) 9.~/ 

Water Level (ft): D.O.(%) /0&. '1/ 

Casing Height (ft): __________ _ ORP (mV) -;--;s; 

Comments: 0_ ~ 
21!2~ 

0 \Administration\SHERIDAN\ADM\FORMS\Landowner Water Sampling Form Strata Specific! doc 
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WWC ENGINEERING 
LANDOWNER WATER SAMPLING FORM 

For Strata Energy 

Name: ---=0_G_ff_:______:__R£_S~0--"0:::=..__ __ 

Landowner 

Name: r~~ 
Address __________ _ 

Phone# __________________ _ 

Picture #(s) ________ __ 

SEQ Permitted Facility Name: _____ _ 

Location (Decimal Degrees) 

Lat __________ _ 

Long ______ _ 

Elev. ------

Water Level (ft): __________ _ 

Casing Height (ft): ___________ _ 

Comments: a~ ~ 

Date: '1(! rr/; I Time: II oO 

Legal Location 

Qtr/Qtr 11011£ 

SEC _ ___::,3=:::_6:':::::..__ __ 

TWN .53 

RNG 08 

Industrial. _______ _ 

Stock _____ v_· ______ _ 

Domestic --------

Permit No. __________ _ 

Water Quality 

pH-----------------

Cond. ____________ _ 

Temp. o C ________ __ 

Turbidity (ntu) ____ _ 

D.O. (mg/L). ____ _ 

D.O.(%). ______ _ 

ORP(mV). ______ _ 

0 \Administration\SHERIDAN\ADM\FORMS\Landowner Water Sampling Form Strata Specific! doc 
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/•~m·--.. 1:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

IHTER-Mou"'"'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 
s 1409363-001 
GS-1/HBRES01 
157062 

Oxygen Reduction Potential (ORP) 

Anions/Cations 
Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

8.64 

657 

8.06 

86.3 

6.30 

17.2 

+62 

156 

189 

ND 

7 

0.1 

ND 

193 

55 

25 

14 

45 

ND 

2.7 

ND 

ND 

8.5 

705 

480 

1.2 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewedby: ~-

Units 

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

iJmhos/cm 

mg/L 

Date Reported 
ReportiD 

WorkOrder: 

11/4/2014 
S1409363001 

S1409363 
CollectionDate: 9/16/2014 11 :50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzedllnit 

09/16/2014 1150 

09/16/2014 1150 

09/16/2014 1150 

09/16/2014 1150 

09/16/2014 1150 

09/16/2014 1150 

09/16/2014 1150 

09/25/2014 1304 

09/25/2014 1304 

09/25/2014 1304 

09/24/2014 1629 

09/19/2014 924 

09/22/2014 1607 

09/24/2014 1629 

09/25/2014 1313 

09/18/2014 1527 

09/18/2014 1527 

09/25/2014 1313 

09/26/20 14 850 

09/18/2014 1527 

09/22/2014 1607 

09/22/2014 1607 

09/19/2014 924 

09/19/2014 924 

09/19/2014 1105 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 1 of 30 

BT 

BT 

BT 

AB 

BT 

AB 

AB 

DG 

DG 

DG 

DG 

LJK 

DG 

AB 

AB 

BT 

BT 

IR 

JJ 
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/•~m__,• ... L Your Environmental Monitoring Partner 
!","~ •• ~R,;;,.;,o,;;u";;,',;A,;;,N,;;LAiiil!.~. lnter-Mountai n Labs --1-67-3-T-er-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, _W_y_o_m-in-g-82_8_0_1_p_h_:_(-30_7_)_6_7_2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 
1849 Terra Report ID 81409363001 
Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1409363 

Lab ID: s 1409363-001 Collection Date: 9/16/201411:50:00 AM 

ClientSample ID: GS-1/HBRES01 Date Received: 9/18/2014 7:40:00 AM 
COC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 

Cation Sum 7.07 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 7.32 meq/L 0.01 SM 1030E 1 0/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 1.76 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 430 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals - Dissolved 
Aluminum ND mg/L 0.1 EPA 200.7 09/18/2014 1527 DG 

Arsenic ND mg/L 0.005 EPA 200.8 09/19/2014 053 MS 

Barium ND mg/L 0.5 EPA 200.8 09/19/2014 053 MS 

Boron ND mg/L 0.1 EPA 200.7 09/18/2014 1527 DG 

Cadmium ND mg/L 0.002 EPA 200.8 09/19/2014 053 MS 

Chromium ND mg/L 0.01 EPA 200.7 09/18/2014 1527 DG 

Copper ND mg/L 0.01 EPA 200.8 09/19/2014 053 MS 

Iron ND mg/L 0.05 EPA 200.7 09/18/2014 1527 DG 

Lead ND mg/L 0.02 EPA 200.8 09/19/2014 053 MS 

Manganese ND mg/L 0.02 EPA 200.7 09/18/2014 1527 DG 

Mercury ND mg/L 0.001 EPA 245.1 09/24/2014 951 BJ 

Molybdenum ND mg/L 0.02 EPA 200.8 09/19/2014 053 MS 

Nickel ND mg/L 0.01 EPA 200.7 09/18/2014 1527 DG 

Selenium ND mg/L 0.005 EPA 200.8 09/19/2014 053 MS 

Silver ND mg/L 0.003 EPA 200.8 09/19/2014 053 MS 

Uranium 0.0016 mg/L 0.0003 EPA 200.8 09/19/2014 053 MS 

Vanadium ND mg/L 0.02 EPA 200.8 09/19/2014 053 MS 

Zinc ND mg/L 0.01 EPA 200.7 09/18/2014 1527 DG 

Metals -Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 10/08/2014 1639 MS 

Metals -Total 
Iron 0.26 mg/L 0.05 EPA 200.7 09/22/2014 1623 DG 

Manganese 0.06 mg/L 0.02 EPA 200.7 09/22/2014 1623 DG 

Mercury ND mg/L 0.001 EPA 245.1 09/23/2014 1306 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/J~ ...--
Reviewed by:....!~~::...:..~--.____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 2 of 30 
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/I~M~ ~ Inter-Mountain Labs----------------------------------------
~ Your Environmental Monitoring Partner 

INTER MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Kendrick 

Lab ID: s 1409363-001 
ClientSample ID: GS-1/HBRES01 
COC: 157062 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

ND 
NA 

14.6 

1.9 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 
Report ID 

11/4/2014 
51409363001 

WorkOrder: 51409363 
Collection Date: 9/16/2014 11 :50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 10/21/2014 1758 

SM7110B 10/21/2014 1758 

3 SM7110B 10/21/2014 1758 

SM 71108 10/21/2014 1758 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/2014 1507 

OTW01 10/15/20141507 

0.2 SM 7500 Ra-B 10/13/20141310 

SM 7500 Ra-B 10/13/20141310 

Ga-Tech 10/19/20141816 

Ga-Tech 10/19/2014 1816 

0.2 ACW10 10/13/2014 934 

ACW10 10/13/2014 934 

OTW01 10/28/2014 832 

OTW01 10/28/2014 832 

OTW01 1 0/29/2014 825 

OTW01 1 0/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/24/2014 000 

ACW10 10/24/2014 000 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/J~ .r -
Reviewed by:....~~~::::....:.~--"----________ _ 

Page 3 of 30 
Wade Nieuwsma, Assistant Laboratory Manager 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 
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~ /1m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
LabiD: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 
s 1409363-007 
GS-3/P19695S 
157062 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

7.76 

287 

3.40 

32.5 

25.0 

12.0 

+99 

133 

162 

ND 

3 

ND 

ND 

5 

29 

10 

22 

3 

ND 

0.4 

ND 

ND 

8.4 

286 

190 

0.1 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~--

Units 

s.u. 

~mhos/em 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

Date Reported 11/4/2014 
ReportiD S1409363001 

WorkOrder: S1409363 
CollectionDate: 9/17/2014 8:30:00 AM 
Date Received: 
FieldSampler: 
Matrix: 

Qual RL 

5 

5 

5 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

0.1 

0.05 

SM 4500FC 

0.1 

0.1 

0.05 

0.05 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

9/18/2014 7:40:00 AM 
RF 
Water 

Date Analyzedllnit 

09/17/2014 830 

09/17/2014 830 

09/17/2014 830 

09/17/2014 830 

09/17/2014 830 

09/17/2014 830 

09/17/2014 830 

09/25/20141312 

09/25/20141312 

09/25/2014 1312 

09/24/2014 1640 

09/19/2014 1113 

09/22/2014 1812 

09/24/2014 1640 

09/18/2014 1554 

09/18/2014 1554 

09/18/2014 1554 

09/25/2014 1326 

09/26/2014 856 

09/18/2014 1554 

09/22/2014 1812 

09/22/20141812 

0.1 

5 

10 

0.1 

SM 4500 H B 09/19/2014 1113 

SM 25108 09/19/2014 1113 

SM 2540 09/19/2014 1111 

Calculation 10/09/2014 1235 

RL - Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 19 of 30 
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/•~m--. .... L Your Environmental Monitoring Partner 
~~-~ .. !oR ~ ... ~ou!!I!N~rA~,"~L~A!!I! •• lnter-Mountai n Labs --1-67-3-Te-r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, _W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra Report ID S1409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1409363 

LabiD: s 1409363-007 Collection Date: 9/17/2014 8:30:00 AM 

ClientSample ID: GS-3/P19695S DateReceived: 9/18/2014 7:40:00 AM 

COC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Data Quality 

Cation Sum 2.89 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 2.86 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 0.53 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 150 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals -Dissolved 

Aluminum ND mg/L 0.1 EPA 200.7 09/18/2014 1554 DG 

Arsenic ND mg/L 0.005 EPA 200.8 09/19/2014 141 MS 

Barium ND mg/L 0.5 EPA 200.8 09/19/2014 141 MS 

Boron ND mg/L 0.1 EPA 200.7 09/18/2014 1554 DG 

Cadmium ND mg/L 0.002 EPA 200.8 09/19/2014 141 MS 

Chromium ND mg/L 0.01 EPA 200.7 09/18/2014 1554 DG 

Copper ND mg/L 0.01 EPA 200.8 09/19/2014 141 MS 

Iron 0.06 mg/L 0.05 EPA 200.7 09/18/2014 1554 DG 

Lead ND mg/L 0.02 EPA 200.8 09/19/2014 141 MS 

Manganese 0.04 mg/L 0.02 EPA 200.7 09/18/2014 1554 DG 

Mercury ND mg/L 0.001 EPA 245.1 09/24/2014 1012 BJ 

Molybdenum ND mg/L O.D2 EPA 200.8 09/19/2014 141 MS 

Nickel ND mg/L 0.01 EPA 200.7 09/18/2014 1554 DG 

Selenium ND mg/L 0.005 EPA 200.8 09/19/2014 141 MS 

Silver ND mg/L 0.003 EPA 200.8 09/19/2014 141 MS 

Uranium 0.0006 mg/L 0.0003 EPA 200.8 09/19/2014 141 MS 

Vanadium ND mg/L 0.02 EPA 200.8 09/19/2014 141 MS 

Zinc ND mg/L 0.01 EPA 200.7 09/18/2014 1554 DG 

Metals -Suspended 

Uranium ND mg/L 0.0003 EPA 200.8 10/08/2014 1737 MS 

Metals -Total 
Iron 0.46 mg/L 0.05 EPA 200.7 09/22/2014 1639 DG 

Manganese 0.05 mg/L 0.02 EPA 200.7 09/22/2014 1639 DG 

Mercury ND mg/L 0.001 EPA 245.1 09/23/2014 1340 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/}~ r-
Reviewed by: ...!~::..k::....1;e/=----"-----_______ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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"I~IYI· __, ..... L Your Environmental Monitoring Partner 
~.H~TE!!! • .I! .. ~o~u~HT!'!IA!!!,".I!ILI!I!A.!I!s Inter-Mountain Labs --1-6-73-T-er-ra_A_v-en_u_e_, -S-h-er-id_a_n_, _W_y_o_m-in-g-82_8_0_1_p_h_:_(_30_7_)_6_7_2_-8_9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

ProjectName: 
Lab ID: 

Sheridan, WY 82801 

Kendrick 

81409363-007 

ClientSample ID: GS-3/P19695S 

COC: 157062 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision (±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

NO 
NA 

15.7 

1.7 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 
Report ID 

11/4/2014 

81409363001 

WorkOrder: S1409363 

CollectionDate: 9/17/2014 8:30:00 AM 

DateReceived: 9/18/2014 7:40:00 AM 

FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM 7110B 10/22/2014 801 

SM 7110B 10/22/2014 801 

3 SM 7110B 10/22/2014 801 

SM7110B 10/22/2014 801 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/2014 1507 

OTW01 10/15/2014 1507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 10/20/2014 1221 

Ga-Tech 10/20/2014 1221 

0.2 ACW10 10/14/2014 919 

ACW10 10/14/2014 919 

OTW01 10/28/2014 832 

OTW01 1 0/28/20 14 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/29/2014 806 

ACW10 10/29/2014 806 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewedby: ~ 
Wade Nieuwsma, Assistant Laboratory Manager 
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~ /1M 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Kendrick 

Lab ID: s 1409363-008 
ClientSample ID: GS-4/HAHNRES03 
COC: 157067 

Comments 

Analyses Result 

Field 

pH 7.80 

Conductivity 186 

Dissolved Oxygen 5.77 

Dissolved Oxygen (pet) 58.6 

Turbidity 3.48 

Temperature 15.5 

Oxygen Reduction Potential (ORP) +190 

Anions/Cations 

Alkalinity, Total (As CaC03) 86 

Alkalinity, Bicarbonate as HC03 105 

Alkalinity, Carbonate as C03 NO 

Chloride 2 

Fluoride NO 

Nitrate+ Nitrite as N NO 

Sulfate 2 

Calcium 19 

Magnesium 6 

Potassium 15 

Sodium 

Nitrogen, Ammonia (As N) NO 

Silica as Si02 16.4 

Nitrogen, Nitrate (As N) NO 

Nitrogen, Nitrite (As N) NO 

General Parameters 

pH 8.3 

Electrical Conductivity 186 

Total Dissolved Solids (180) 140 

Sodium Adsorption Ratio NO 

These results apply only to the samples tested. 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewedby: ~· 

Units 

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

iJmhos/cm 

mg/L 

Date Reported 11/4/2014 
ReportiD S1409363001 

WorkOrder: S1409363 
CollectionDate: 9/17/2014 9:50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

1 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 
10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/17/2014 950 

09/17/2014 950 

09/17/2014 950 

09/17/2014 950 

09/17/2014 950 

09/17/2014 950 

09/17/2014 950 

10/06/2014 1541 

10/06/2014 1541 

10/06/2014 1541 

09/22/2014 1823 

09/19/2014 1125 

09/22/2014 1823 

09/22/2014 1823 

09/18/2014 1556 

09/18/2014 1556 

09/18/2014 1556 

09/18/2014 1556 

09/26/2014 857 

09/18/2014 1556 

09/22/2014 1823 

09/22/2014 1823 

09/19/2014 1125 

09/19/20141125 

1 0/06/2014 1435 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
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/•~m.....,• ... L Your Environmental Monitoring Partner 
•,H,;;,.;.R_IIMI.olluHI.i,AII,HiooiLIIAIII., lnter-Mountai n Labs --1-67-3-T-er-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, _W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra ReportiD 51409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 51409363 

Lab ID: 51409363-008 Collection Date: 9/17/2014 9:50:00 AM 

ClientSample ID: GS-4/HAH N RES03 Date Received: 9/18/2014 7:40:00 AM 

COC: 157067 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 

Cation Sum 1.85 meq/L 0.01 SM 1030E 1 0/09/20 14 1235 JJ 

Anion Sum 1.80 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance (± 5%) 1.31 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 110 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals -Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 09/18/2014 1556 DG 

Arsenic NO mg/L 0.005 EPA 200.8 09/19/2014 157 MS 

Barium NO mg/L 0.5 EPA 200.8 09/19/2014 157 MS 

Boron NO mg/L 0.1 EPA 200.7 09/18/2014 1556 DG 

Cadmium NO mg/L 0.002 EPA 200.8 09/19/2014 157 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/18/2014 1556 DG 

Copper NO mg/L 0.01 EPA 200.8 09/19/2014 157 MS 
Iron 0.17 mg/L 0.05 EPA 200.7 09/18/2014 1556 DG 
Lead NO mg/L 0.02 EPA 200.8 09/19/2014 157 MS 
Manganese 0.02 mg/L 0.02 EPA 200.7 09/18/2014 1556 DG 

Mercury NO mg/L 0.001 EPA 245.1 09/24/2014 1014 BJ 
Molybdenum NO mg/L 0.02 EPA 200.8 09/19/2014 157 MS 
Nickel NO mg/L 0.01 EPA 200.7 09/18/2014 1556 DG 
Selenium NO mg/L 0.005 EPA 200.8 09/19/2014 157 MS 
Silver NO mg/L 0.003 EPA 200.8 09/19/2014 157 MS 
Uranium NO mg/L 0.0003 EPA 200.8 09/19/2014 157 MS 
Vanadium NO mg/L 0.02 EPA 200.8 09/19/2014 157 MS 
Zinc NO mg/L 0.01 EPA 200.7 09/18/2014 1556 DG 

Metals -Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 10/08/2014 1743 MS 

Metals -Total 

Iron 0.40 mg/L 0.05 EPA 200.7 09/22/2014 1653 DG 
Manganese 0.04 mg/L 0.02 EPA 200.7 09/22/2014 1653 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/23/2014 1342 BJ 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/}~ .r 
Reviewed by: ...!~~:::....;;,w-__ "------________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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/I~IYI·--. ..... L Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER MouNTAIN LAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 

ProjectName: 
LabiD: 

Sheridan, WY 82801 

Kendrick 
81409363-008 

ClientSample ID: GS-4/HAHNRES03 
COC: 157067 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision (±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

2.0 

1.7 

45.4 

6.5 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

ND 
NA 
ND 
NA 
0.3 

0.1 

ND 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 
Report ID 

11/4/2014 
81409363001 

WorkOrder: 81409363 
CollectionDate: 9/17/2014 9:50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 10/29/2014 1645 

SM 7110B 10/29/2014 1645 

3 SM7110B 10/29/2014 1645 

SM 7110B 10/29/2014 1645 

50 EPA 901.1M 10/31/2014 2055 

EPA901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/20141507 

OTW01 10/15/2014 1507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 1 0/20/2014 1522 

Ga-Tech 1 0/20/20 14 1522 

0.2 ACW10 10/14/2014 919 

ACW10 10/14/2014 919 

OTW01 10/28/2014 832 

OTW01 1 0/28/20 14 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/29/2014 806 

ACW10 10/29/2014 806 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewedby: ~ 
Wade Nieuwsma, Assistant Laboratory Manager 
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/•~m___, .... L Your Environmental Monitoring Partner 
~.H!T.~. l!l! .. ~ou!H~TA~.H~L~A!!I! •• Inter-Mountain Labs --1-67_3_T_e_r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 

Kendrick 
81409363-006 

ClientSample ID: TSRES03 
COC: 157062 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

9.61 

3290 

9.31 

102.9 

18.32 

17.9 

+73 

39 

42 

NO 

234 

0.5 

NO 

1620 

366 

144 

32 

179 

0.2 

3.6 

NO 

NO 

8.6 

3320 

2950 

2.0 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

~ }/J~ r-
Reviewed by:-=~~:::....:..~--.___.__ ________ _ 

Units 

s.u. 

~mhos/em 

mg/L 

% 

NTU 

"C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

Date Reported 
Report ID 

WorkOrder: 

11/4/2014 
81409363001 

S1409363 
CollectionDate: 9/16/2014 5:20:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/16/2014 1720 

09/16/2014 1720 

09/16/2014 1720 

09/16/2014 1720 

09/16/2014 1720 

09/16/2014 1720 

09/16/2014 1720 

09/19/2014 1058 

09/19/2014 1058 

09/19/2014 1058 

09/23/2014 1147 

09/19/2014 1058 

09/22/2014 1704 

09/23/2014 1147 

09/18/2014 1552 

09/18/2014 1552 

09/18/2014 1552 

09/18/2014 1552 

09/26/2014 855 

09/18/2014 1552 

09/22/2014 1704 

09/22/2014 1704 

09/19/2014 1058 

09/19/2014 1 058 

09/19/2014 1110 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
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BT 

BT 

BT 

AB 

BT 

AB 

AB 

DG 

DG 

DG 

DG 
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DG 

AB 
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/l~m-·~lnter-MountainLabs---------------------------------------~ _ L Your Environmental Monitoring Partner 

1
"n•-MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra Report ID 81409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1409363 

LabiD: s 1409363-006 CollectionDate: 9/16/2014 5:20:00 PM 

ClientSample ID: TSRES03 Date Received: 9/18/2014 7:40:00 AM 

COC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 
Cation Sum 38.72 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 41.22 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 3.12 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 2610 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals -Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 09/18/2014 1552 DG 

Arsenic NO mg/L 0.005 EPA 200.8 09/19/2014 120 MS 

Barium NO mg/L 0.5 EPA 200.8 09/19/2014 120 MS 

Boron 0.2 mg/L 0.1 EPA 200.7 09/18/2014 1552 DG 

Cadmium NO mg/L 0.002 EPA 200.8 09/19/2014 120 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/18/2014 1552 DG 

Copper NO mg/L 0.01 EPA 200.8 09/19/2014 120 MS 

Iron NO mg/L 0.05 EPA 200.7 09/18/2014 1552 DG 

Lead NO mg/L 0.02 EPA 200.8 09/19/2014 120 MS 

Manganese 0.02 mg/L 0.02 EPA 200.7 09/18/2014 1552 DG 

Mercury NO mg/L 0.001 EPA 245.1 09/24/2014 1005 BJ 

Molybdenum NO mg/L 0.02 EPA 200.8 09/19/2014 120 MS 

Nickel NO mg/L 0.01 EPA 200.7 09/18/2014 1552 DG 

Selenium NO mg/L 0.005 EPA 200.8 09/19/2014 120 MS 

Silver NO mg/L 0.003 EPA 200.8 09/19/2014 120 MS 

Uranium 0.0228 mg/L 0.0003 EPA 200.8 09/19/2014 120 MS 

Vanadium NO mg/L 0.02 EPA 200.8 09/19/2014 120 MS 
Zinc NO mg/L 0.01 EPA 200.7 09/18/2014 1552 DG 

Metals -Suspended 
Uranium 0.0003 mg/L 0.0003 EPA 200.8 10/08/2014 1732 MS 

Metals -Total 
Iron 0.73 mg/L 0.05 EPA 200.7 09/22/2014 1635 DG 
Manganese 0.05 mg/L 0.02 EPA 200.7 09/22/20 14 1635 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/23/2014 1329 BJ 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~~ 
Wade Nieuwsma, Assistant Laboratory Manager 
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/•~m·--.... ..... L Your Environmental Monitoring Partner 
~.H~TE!-R_;;,.~ouiiii.~TAIIII,H~LIIIIA!I!., Inter-Mountain Labs --1-67_3_T_e_r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: Kendrick 

Lab ID: S1409363-006 

ClientSample ID: TSRES03 

COC: 157062 

Comments 

Analyses 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

13.3 

6.1 

28.4 

13.0 

NO 
NA 

1.6 

0.4 

NO 
NA 

0.3 

0.1 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 

ReportiD S1409363001 

WorkOrder: S1409363 

CollectionDate: 9/16/2014 5:20:00 PM 

DateReceived: 
FieldSampler: 

9/18/2014 7:40:00 AM 

RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM 7110B 1 0/29/20 14 1 036 

SM 7110B 1 0/29/2014 1 036 

3 SM 7110B 1 0/29/20 14 1 036 

SM7110B 1 0/29/20 14 1 036 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/20141507 

OTW01 10/15/20141507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 1 0/20/2014 920 

Ga-Tech 1 0/20/2014 920 

0.2 ACW10 10/14/2014 919 

ACW10 10/14/2014 919 

OTW01 10/28/2014 832 

OTW01 1 0/28/20 14 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/24/2014 000 

ACW10 10/24/2014 000 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 
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MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 
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"l~m__,• .... L Your Environmental Monitoring Partner 
!"',Ho!IT.!!.•_Mi!o!ooiilu!I!HT!'i!iA!I!,"oiiiLi!i!A.!i!s lnter-Mountai n Labs --1-67_3_T_e_r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, W_y_o_m-in_g_8_2_8_0_1_p_h_: -(3_0_7_)_6_7-2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: 
LabiD: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 

s 1409363-005 

P4869S 

157062 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

10.70 

255 

12.51 

144.3 

65.7 

20.3 

+45 

96 

66 

25 

3 

NO 

NO 

14 

14 

7 

9 

18 

NO 

3.2 

NO 

NO 

9.8 

230 

170 

1.0 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~-

Units 

s.u. 

fJmhos/cm 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

fJmhos/cm 

mg/L 

Date Reported 
ReportiD 

WorkOrder: 

11/4/2014 

81409363001 

81409363 

CollectionDate: 9/16/2014 4:20:00 PM 

DateReceived: 9/18/2014 7:40:00 AM 

FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/16/2014 1620 

09/16/2014 1620 

09/16/2014 1620 

09/16/2014 1620 

09/16/2014 1620 

09/16/2014 1620 

09/16/2014 1620 

09/19/20141047 

09/19/20141047 

09/19/20141047 

09/22/2014 1652 

09/19/20141047 

09/22/2014 1652 

09/22/2014 1652 

09/18/2014 1549 

09/18/2014 1549 

09/18/2014 1549 

09/18/2014 1549 

09/26/2014 854 

09/18/2014 1549 

09/22/2014 1652 

09/22/2014 1652 

09/19/2014 1047 

09/19/2014 1047 

09/19/2014 1109 

1 0/09/20 14 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
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---.~m__,• .... L Your Environmental Monitoring Partner 
lll,"l!l.,.!!.• .. ~o~u!lo!",!'!IA!Io!,"•LI!I!A.!!s lnter-Mountai n Labs --1-67_3_T_e_r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, W_y_o_m-in_g_8_2_8_0_1_p_h_: -(3_0_7_)_6_7-2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra Report ID 81409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81409363 

Lab ID: s 1409363-005 Collection Date: 9/16/2014 4:20:00 PM 

ClientSample ID: P4869S DateReceived: 9/18/2014 7:40:00 AM 

COC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 

Cation Sum 2.27 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 2.28 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 0.17 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 130 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals · Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 09/18/2014 1549 DG 

Arsenic 0.008 mg/L 0.005 EPA 200.8 09/19/2014 115 MS 

Barium NO mg/L 0.5 EPA 200.8 09/19/2014 115 MS 

Boron NO mg/L 0.1 EPA 200.7 09/18/2014 1549 DG 

Cadmium NO mg/L 0.002 EPA 200.8 09/19/2014 115 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/18/2014 1549 DG 

Copper NO mg/L 0.01 EPA 200.8 09/19/2014 115 MS 

Iron NO mg/L 0.05 EPA 200.7 09/18/2014 1549 DG 

Lead NO mg/L 0.02 EPA 200.8 09/19/2014 115 MS 

Manganese NO mg/L 0.02 EPA 200.7 09/18/2014 1549 DG 

Mercury NO mg/L 0.001 EPA 245.1 09/24/2014 959 BJ 

Molybdenum NO mg/L 0.02 EPA 200.8 09/19/2014 115 MS 

Nickel NO mg/L 0.01 EPA 200.7 09/18/2014 1549 DG 

Selenium NO mg/L 0.005 EPA 200.8 09/19/2014115 MS 

Silver NO mg/L 0.003 EPA 200.8 09/19/2014 115 MS 

Uranium 0.0025 mg/L 0.0003 EPA 200.8 09/19/2014 115 MS 

Vanadium NO mg/L 0.02 EPA 200.8 09/19/2014 115 MS 

Zinc NO mg/L 0.01 EPA 200.7 09/18/2014 1549 DG 

Metals ·Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 1 0/08/2014 1727 MS 

Metals -Total 

Iron 0.27 mg/L 0.05 EPA 200.7 09/22/2014 1632 DG 
Manganese 0.02 mg/L 0.02 EPA 200.7 09/22/2014 1632 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/23/2014 1319 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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~ /1m 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

·-··~ "'
0
""."'" ..... 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Kendrick 
Lab ID: s 1409363-005 
ClientSample ID: P4869S 
COC: 157062 

Comments 

Analyses 

Radionuclides -Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides - Suspended 

Lead 210 

Lead 210 (Suspended) Precision (±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision(±) 

Result 

2.1 

0.7 

7.4 

1.6 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 
ReportiD 81409363001 

WorkOrder: S1409363 
CollectionDate: 9/16/2014 4:20:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 10/21/2014 1758 

SM 7110B 10/21/2014 1758 

3 SM7110B 10/21/2014 1758 

SM 7110B 10/21/2014 1758 

50 EPA 901.1M 10/31/2014 2055 

EPA901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/2014 1507 

OTW01 10/15/2014 1507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 10/20/2014 619 

Ga-Tech 10/20/2014 619 

0.2 ACW10 10/13/2014 934 

ACW10 10/13/2014 934 

OTW01 10/28/2014 832 

OTW01 10/28/2014 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/24/2014 000 

ACW10 10/24/2014 000 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/J~ .r -
Reviewed by:..!~~:;..;;,.~--.____ ________ _ 
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~ /IIYII:: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 
51409363-004 
P4866S 
157062 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

9.05 

510 

9.04 

105.1 

10.97 

21.5 

-6 

169 

186 

10 

6 

0.1 

ND 

99 

27 

17 

12 

57 

ND 

1.3 

ND 

ND 

8.7 

544 

350 

2.1 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Ana lyle detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

A )1/J~ .r 
Reviewed by: u_/,e/ "-----

Units 

s.u. 

~mhos/em 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

Date Reported 11/4/2014 
ReportiD 51409363001 

WorkOrder: 51409363 
CollectionDate: 9/16/2014 3:30:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

1 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/16/2014 1530 

09/16/2014 1530 

09/16/2014 1530 

09/16/2014 1530 

09/16/2014 1530 

09/16/2014 1530 

09/16/2014 1530 

09/19/2014 1 034 

09/19/2014 1 034 

09/19/2014 1 034 

09/22/2014 1641 

09/19/2014 1034 

09/22/2014 1641 

09/22/2014 1641 

09/18/20141547 

09/18/20141547 

09/18/2014 1547 

09/18/2014 1547 

09/26/20 14 853 

09/18/2014 1547 

09/22/2014 1641 

09/22/2014 1641 

09/19/2014 1034 

09/19/2014 1034 

09/19/2014 1108 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

~~~------------------Wade Nieuwsma, Assistant Laboratory Manager 
Page 10 of 30 

BT 

BT 

BT 

AB 

BT 

AB 

AB 

DG 

DG 

DG 

DG 

LJK 

DG 

AB 

AB 

BT 

BT 

IR 

JJ 
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/hjfl: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

INTER-MOUNTAIN LABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra ReportiD S1409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1409363 

Lab ID: S1409363-004 Collection Date: 9/16/2014 3:30:00 PM 

ClientSample ID: P4866S Date Received: 9/18/2014 7:40:00 AM 

COC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 
Cation Sum 5.52 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 5.62 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 0.87 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 320 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals - Dissolved 
Aluminum ND mg/L 0.1 EPA 200.7 09/18/20141547 DG 

Arsenic 0.008 mg/L 0.005 EPA 200.8 09/19/2014 109 MS 

Barium ND mg/L 0.5 EPA 200.8 09/19/2014 109 MS 

Boron ND mg/L 0.1 EPA 200.7 09/18/20141547 DG 

Cadmium ND mg/L 0.002 EPA 200.8 09/19/2014 109 MS 

Chromium ND mg/L 0.01 EPA 200.7 09/18/2014 154 7 DG 

Copper ND mg/L 0.01 EPA 200.8 09/19/2014 109 MS 

Iron 0.11 mg/L 0.05 EPA 200.7 09/18/20141547 DG 

Lead ND mg/L 0.02 EPA 200.8 09/19/2014 109 MS 

Manganese ND mg/L 0.02 EPA 200.7 09/18/20141547 DG 

Mercury ND mg/L 0.001 EPA 245.1 09/24/2014 957 BJ 

Molybdenum ND mg/L 0.02 EPA 200.8 09/19/2014 109 MS 

Nickel ND mg/L 0.01 EPA 200.7 09/18/20141547 DG 

Selenium ND mg/L 0.005 EPA 200.8 09/19/2014 109 MS 
Silver ND mg/L 0.003 EPA 200.8 09/19/2014 109 MS 

Uranium 0.0061 mg/L 0.0003 EPA 200.8 09/19/2014 109 MS 

Vanadium ND mg/L 0.02 EPA 200.8 09/19/2014 109 MS 

Zinc ND mg/L 0.01 EPA 200.7 09/18/2014 1547 DG 

Metals - Suspended 
Uranium ND mg/L 0.0003 EPA 200.8 10/08/2014 1721 MS 

Metals -Total 
Iron 0.38 mg/L 0.05 EPA 200.7 09/22/2014 1630 DG 
Manganese ND mg/L 0.02 EPA 200.7 09/22/2014 1630 DG 
Mercury ND mg/L 0.001 EPA 245.1 09/23/20141318 BJ 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/!~ r" 

Reviewed by: ...:l~:-:s-:~W'"-:-:-:_ "'------------=-~~-~-:---
Wade Nieuwsma, Assistant Laboratory Manager 
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/I~M~ IIJ:. Inter-Mountain Labs----------------------------------------
-!!!:: Your Environmental Monitoring Partner 

'"TER-MouHTA'" LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Sheridan, WY 82801 

Kendrick 
s 1409363-004 
P4866S 
157062 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

4.0 

1.1 

12.4 

1.8 

NO 
NA 
1.0 

0.6 

NO 
NA 
NO 
NA 
NO 
NA 
NO 
NA 

NO 
NA 
NO 
NA 
NO 
NA 
NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 
ReportiD 51409363001 

WorkOrder: S1409363 
CollectionDate: 9/16/2014 3:30:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzedllnit 

2 SM 7110B 10/2112014 1758 

SM 7110B 10/21/2014 1758 

3 SM 7110B 10/21/2014 1758 

SM 7110B 10/2112014 1758 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/2014 1507 

OTW01 10/15/20141507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 10/20/2014 318 

Ga-Tech 10/20/2014 318 

0.2 ACW10 10/13/2014 934 

ACW10 10/13/2014 934 

OTW01 10/28/2014 832 

OTW01 10/28/2014 832 

OTW01 1 0/29/2014 825 

OTW01 1 0/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/24/2014 000 

ACW10 10/24/2014 000 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 

MB 
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/•~m·--.... ..... L Your Environmental Monitoring Partner 
!!!,.~ •• ~R~M~o!!!lu"~.~A~'".I!ILA~.!!. Inter-Mountain Labs --1-6-73-T-er-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, _W_y_o_m-in-g-82_8_0_1_p_h_:_(3_0_7_)_6_7_2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: Kendrick 

Lab ID: s 1409363-003 

ClientSample ID: P8531 R 

COC: 157062 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

9.27 

1119 

10.49 

118.6 

17.53 

19.9 

+63 

321 

322 

34 

9 

0.4 

ND 

271 

25 

27 

16 

210 

ND 

9.1 

ND 

ND 

9.0 

1230 

840 

6.9 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

A }/J~ or-
Reviewed by: ..:.?t<?'~;...~;;..._ __ .__________ ______ -·----

Units 

s.u. 

j.Jmhos/cm 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

j.Jmhos/cm 

mg/L 

Date Reported 11/4/2014 

ReportiD 81409363001 

WorkOrder: 81409363 

CollectionDate: 9/16/2014 2:20:00 PM 

DateReceived: 9/18/2014 7:40:00 AM 

FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H 8 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/16/2014 1420 

09/16/2014 1420 

09/16/2014 1420 

09/16/2014 1420 

09/16/2014 1420 

09/16/2014 1420 

09/16/2014 1420 

09/19/2014 1023 

09/19/2014 1023 

09/19/2014 1023 

09/22/2014 1630 

09/19/2014 1023 

09/22/2014 1630 

09/23/2014 1135 

09/18/2014 1534 

09/18/2014 1534 

09/18/2014 1534 

09/18/2014 1534 

09/26/2014 852 

09/18/2014 1534 

09/22/2014 1630 

09/22/2014 1630 

09/19/2014 1023 

09/19/2014 1023 

09/19/2014 1107 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
Page 7 of 30 
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/~1: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

INTER-MOUNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra Report ID 81409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81409363 

LabiD: 81409363-003 Collection Date: 9/16/2014 2:20:00 PM 

ClientSample ID: P8531R DateReceived: 9/18/2014 7:40:00 AM 

CCC: 157062 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 
Cation Sum 1305 meq/L 0.01 SM 1030E 10/0912014 1235 JJ 

Anion Sum 12.32 meq/L 0.01 SM 1030E 10/0912014 1235 JJ 

Cation-Anion Balance(± 5%) 2.87 % 0.01 SM 1030E 10/0912014 1235 JJ 

Solids, Total Dissolved (Calc) 760 mg/L 10 SM 1030E 10/0912014 1235 JJ 

Metals -Dissolved 
Aluminum NO mg/L 0.1 EPA 200.7 09/1812014 1534 DG 

Arsenic 0.012 mg/L 0.005 EPA 200.8 0911912014 104 MS 

Barium NO mg/L 0.5 EPA 200.8 0911912014 104 MS 

Boron NO mg/L 0.1 EPA 200.7 09/1812014 1534 DG 

Cadmium NO mg/L 0.002 EPA 200.8 0911912014 104 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/1812014 1534 DG 

Copper NO mg/L 0.01 EPA 200.8 0911912014 104 MS 

Iron NO mg/L 0.05 EPA 200.7 09/18/2014 1534 DG 

Lead NO mg/L 0.02 EPA 200.8 0911912014 104 MS 

Manganese NO mg/L 0.02 EPA 200.7 09/1812014 1534 DG 

Mercury NO mg/L 0.001 EPA 245.1 0912412014 955 BJ 

Molybdenum NO mg/L 0.02 EPA 200.8 0911912014 104 MS 

Nickel NO mg/L 0.01 EPA 200.7 09/1812014 1534 DG 

Selenium NO mg/L 0.005 EPA 200.8 0911912014 104 MS 

Silver NO mg/L 0.003 EPA 200.8 09/1912014 104 MS 

Uranium 0.0438 mg/L 0.0003 EPA 200.8 0911912014 104 MS 

Vanadium NO mg/L 0.02 EPA 200.8 0911912014 104 MS 

Zinc NO mg/L 0.01 EPA 200.7 09/1812014 1534 DG 

Metals - Suspended 
Uranium NO mg/L 0.0003 EPA 200.8 10/0812014 1716 MS 

Metals -Total 
Iron 0.26 mg/L 0.05 EPA 200.7 09/2212014 1628 DG 
Manganese 0.10 mg/L 0.02 EPA 200.7 09/2212014 1628 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/2312014 1316 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewedby: ~ 
Wade Nieuwsma, Assistant Laboratory Manager 
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~ _.... m II: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------=----

INTER MouNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Sheridan, WY 82801 

Kendrick 
s 1409363-003 
P8531R 
157062 

Radionuclides · Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

24.7 

3.0 

27.2 

2.3 

NO 
NA 
2.5 

0.5 

NO 
NA 
NO 
NA 
NO 
NA 
NO 
NA 

1.8 

0.6 

NO 
NA 
0.2 

0.1 

1.0 

0.3 

Units 

pCi/L 

pCi/L 

pCi!L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 
ReportiD S1409363001 

WorkOrder: S 1409363 
CollectionDate: 9/16/2014 2:20:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM 7110B 10/21/20141758 

SM 7110B 10/21/20141758 

3 SM7110B 10/21/20141758 

SM 7110B 10/21/2014 1758 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/2014 1507 

OTW01 10/15/20141507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 10/20/2014 018 

Ga-Tech 10/20/2014 018 

0.2 ACW10 1 0/13/2014 934 

ACW10 1 0/13/2014 934 

OTW01 10/28/2014 832 

OTW01 10/28/2014 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 11/03/2014 1010 

ACW10 11/03/20141010 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~)/1..4' r-
Reviewed by:....:~~::;..;;.~--.._____ ________ _ 

Wade Nieuwsma, Assistant Laboratory Manager 
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/•~m·...., .... L Your Environmental Monitoring Partner 
!'!!',-~ •• ~R l!!,..~ou~"~.A~'"!!-IL~A~ •• Inter-Mountain Labs --1-67-3-Te-r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9_4_5 ______________ _ 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: 
LabiD: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 
pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 
s 1409363-009 
SCHRES01 
157067 

Oxygen Reduction Potential (ORP) 

Anions/Cations 
Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 
pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

8.73 

505 

602 

66.5 

40.1 

18.7 

+179 

264 

292 

15 

6 

0.2 

NO 

10 

23 

22 

13 

53 

NO 

8.1 

NO 

NO 

8.7 

490 

310 

1.9 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 

Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

~/J~ ...--
Reviewed by: ...:~:;....s.;::;_;;_~--.._____________ ________ _ 

Units 

s.u. 

~mhos/em 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

~mhos/em 

mg/L 

Date Reported 
Report ID 

WorkOrder: 

11/4/2014 
81409363001 

81409363 
CollectionDate: 9/17/2014 11:50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/17/20141150 

09/17/2014 1150 

09/17/2014 1150 

09/17/2014 1150 

09/17/2014 1150 

09/17/2014 1150 

09/17/2014 1150 

09/19/2014 1137 

09/19/2014 1137 

09/19/2014 1137 

09/22/2014 1835 

09/19/2014 1137 

09/22/2014 1835 

09/22/2014 1835 

09/18/2014 1558 

09/18/2014 1558 

09/18/2014 1558 

09/18/2014 1558 

09/26/2014 858 

09/18/2014 1558 

09/22/2014 1835 

09/22/2014 1835 

09/19/2014 1137 

09/19/2014 1137 

09/19/20141113 

1 0/09/2014 1235 

RL - Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager Page 25 of 30 
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/~1: Your Environmental Monitoring Partner 
Inter-Mountain Labs 

INTEft-MOUNTAIN LABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra ReportiD 81409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: S1409363 

Lab ID: s 1409363-009 Collection Date: 9/17/2014 11:50:00 AM 

ClientSample ID: SCHRES01 DateReceived: 9/18/2014 7:40:00 AM 

COC: 157067 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzedllnit 

Data Quality 

Cation Sum 5.55 meq/L 0.01 SM 1030E 1 0/09/2014 1235 JJ 

Anion Sum 5.68 meq/L 0.01 SM 1030E 1 0/09/20 14 1235 JJ 

Cation-Anion Balance (± 5%) 1.13 % 0.01 SM 1030E 1 0/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 290 mg/L 10 SM 1030E 1 0/09/20 14 1235 JJ 

Metals - Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 09/18/2014 1558 DG 

Arsenic 0.009 mg/L 0.005 EPA 200.8 09/19/2014 203 MS 

Barium NO mg/L 0.5 EPA 200.8 09/19/2014 203 MS 

Boron NO mg/L 0.1 EPA 200.7 09/18/2014 1558 DG 

Cadmium NO mg/L 0.002 EPA 200.8 09/19/2014 203 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/18/2014 1558 DG 

Copper NO mg/L 0.01 EPA 200.8 09/19/2014 203 MS 

Iron NO mg/L 0.05 EPA 200.7 09/18/2014 1558 DG 

Lead NO mg/L 0.02 EPA 200.8 09/19/2014 203 MS 

Manganese 0.06 mg/L 0.02 EPA 200.7 09/18/2014 1558 DG 

Mercury NO mg/L 0.001 EPA 245.1 09/24/2014 1016 BJ 

Molybdenum NO mg/L 0.02 EPA 200.8 09/19/2014 203 MS 

Nickel NO mg/L 0.01 EPA 200.7 09/18/2014 1558 DG 

Selenium NO mg/L 0.005 EPA 200.8 09/19/2014 203 MS 

Silver NO mg/L 0.003 EPA 200.8 09/19/2014 203 MS 

Uranium 0.0038 mg/L 0.0003 EPA 200.8 09/19/2014 203 MS 

Vanadium NO mg/L 0.02 EPA 200.8 09/19/2014 203 MS 

Zinc NO mg/L 0.01 EPA 200.7 09/18/2014 1558 DG 

Metals -Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 10/08/2014 1748 MS 

Metals -Total 

Iron 077 mg/L 0.05 EPA 200.7 09/22/2014 1656 DG 
Manganese 0.18 mg/L 0.02 EPA 200.7 09/22/2014 1656 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/23/2014 1344 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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"I~M ....... I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER-MOUNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

ProjectName: Kendrick 
Lab ID: s 1409363-009 
ClientSample ID: SCHRES01 
COC: 157067 

Comments 

Analyses 

Radionuclides · Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision(±} 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

3.6 

1.1 

11.8 

1.7 

ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 
ND 
NA 

ND 
NA 
ND 
NA 
0.3 

0.1 

0.2 

0.1 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 
ReportiD 51409363001 

WorkOrder: 51409363 
Collection Date: 9/17/2014 11 :50:00 AM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzed/lnit 

2 SM7110B 10/22/2014 801 

SM 7110B 10/22/2014 801 

3 SM7110B 10/22/2014 801 

SM 7110B 10/22/2014 801 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1103 

OTW01 10/20/2014 1103 

OTW01 10/15/20141507 

OTW01 10/15/2014 1507 

0.2 SM 7500 Ra-B 10/13/2014 1310 

SM 7500 Ra-B 10/13/2014 1310 

Ga-Tech 10/20/2014 1823 

Ga-Tech 10/20/2014 1823 

0.2 ACW10 10/14/2014 919 

ACW10 10/14/2014 919 

OTW01 10/28/2014 832 

OTW01 1 0/28/20 14 832 

OTW01 10/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/29/2014 806 

ACW10 10/29/2014 806 

These results apply only to the samples tested. RL · Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 

Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~.4~ ~ 
Reviewed by: -==~7-:1"~~-:-:-:-._________----:-~~-~-:---

Wade Nieuwsma, Assistant Laboratory Manager 
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/•~m--... .... L Your Environmental Monitoring Partner 
!!!,"~ •• l!!o.l!!,.~o!!!u"~.A~,"~L~AI!!I! •• Inter-Mountain Labs --1-67-3-Te-r-ra-A-ve_n_u_e_, -S-he-r-id_a_n_, _W_y_o_m-in_g_8_2_8_0_1_p_h_:-(3_0_7_)_6_7-2--8-9-45---------------

Sample Analysis Report 

Company: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Field 

pH 

Conductivity 

Dissolved Oxygen 

Dissolved Oxygen (pet) 

Turbidity 

Temperature 

Kendrick 

s 1409363-010 

P4010S 

157067 

Oxygen Reduction Potential (ORP) 

Anions/Cations 

Alkalinity, Total (As CaC03) 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Chloride 

Fluoride 

Nitrate+Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Nitrogen, Ammonia (As N) 

Silica as Si02 

Nitrogen, Nitrate (As N) 

Nitrogen, Nitrite (As N) 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Sodium Adsorption Ratio 

These results apply only to the samples tested. 

Result 

9.27 

735 

9.61 

106.9 

14.17 

18.8 

+151 

210 

222 

17 

45 

0.1 

ND 

122 

45 

27 

13 

72 

ND 

ND 

ND 

ND 

8.9 

719 

500 

2.1 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~---

Units 

s.u. 

iJmhos/cm 

mg/L 

% 

NTU 

'C 

mV 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

s.u. 

iJmhos/cm 

mg/L 

Date Reported 11/4/2014 

ReportiD S1409363001 

WorkOrder: S1409363 

CollectionDate: 9/17/2014 12:10:00 PM 

DateReceived: 9/18/2014 7:40:00 AM 

FieldSampler: RF 
Matrix: 

Qual RL 

5 

5 

5 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

Water 

Method 

Field 

Field 

Field 

Field 

Field 

Field 

Field 

SM 23208 

SM 23208 

SM 23208 

EPA 300.0 

SM 4500FC 

EPA 300.0 

EPA 300.0 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 200.7 

EPA 350.1 

EPA 200.7 

EPA 300.0 

EPA 300.0 

0.1 

5 

10 

0.1 

SM 4500 H B 

SM 25108 

SM 2540 

Calculation 

Date Analyzed/lnit 

09/17/2014 1210 

09/17/2014 1210 

09/17/2014 1210 

09/17/2014 1210 

09/17/20141210 

09/17/2014 1210 

09/17/2014 1210 

09/19/2014 1148 

09/19/2014 1148 

09/19/2014 1148 

09/23/2014 1158 

09/19/2014 1148 

09/22/2014 1846 

09/23/2014 1158 

09/18/2014 1603 

09/18/2014 1603 

09/18/2014 1603 

09/18/2014 1603 

09/26/2014 859 

09/18/2014 1603 

09/22/2014 1846 

09/22/2014 1846 

09/19/2014 1148 

09/19/2014 1148 

09/19/2014 1115 

10/09/2014 1235 

RL -Reporting Limit 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Wade Nieuwsma, Assistant Laboratory Manager 
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/I~IYI.__, 1: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------------

INTER-MOUNTAIN LAos 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants Date Reported 11/4/2014 

1849 Terra Report ID 81409363001 

Sheridan, WY 82801 

ProjectName: Kendrick WorkOrder: 81409363 

Lab ID: s 1409363-01 0 Collection Date: 9/17/2014 12:10:00 PM 

ClientSample ID: P4010S DateReceived: 9/18/2014 7:40:00 AM 

COC: 157067 FieldSampler: RF 

Matrix: Water 

Comments 

Analyses Result Units Qual RL Method Date Analyzed/lnit 

Data Quality 

Cation Sum 7.87 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Anion Sum 8.01 meq/L 0.01 SM 1030E 10/09/2014 1235 JJ 

Cation-Anion Balance(± 5%) 0.92 % 0.01 SM 1030E 10/09/2014 1235 JJ 

Solids, Total Dissolved (Calc) 450 mg/L 10 SM 1030E 10/09/2014 1235 JJ 

Metals -Dissolved 

Aluminum NO mg/L 0.1 EPA 200.7 09/18/2014 1603 DG 

Arsenic NO mg/L 0.005 EPA 200.8 09/19/2014 208 MS 

Barium NO mg/L 0.5 EPA 200.8 09/19/2014 208 MS 

Boron NO mg/L 0.1 EPA 200.7 09/18/2014 1603 DG 

Cadmium NO mg/L 0.002 EPA 200.8 09/19/2014 208 MS 

Chromium NO mg/L 0.01 EPA 200.7 09/18/2014 1603 DG 

Copper NO mg/L 0.01 EPA 200.8 09/19/2014 208 MS 
Iron NO mg/L 0.05 EPA 200.7 09/18/2014 1603 DG 

Lead NO mg/L 0.02 EPA 200.8 09/19/2014 208 MS 
Manganese NO mg/L 0.02 EPA 200.7 09/18/2014 1603 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/24/2014 1018 BJ 
Molybdenum NO mg/L 0.02 EPA 200.8 09/19/2014 208 MS 
Nickel NO mg/L 0.01 EPA 200.7 09/18/2014 1603 DG 
Selenium NO mg/L 0.005 EPA 200.8 09/19/2014 208 MS 
Silver NO mg/L 0.003 EPA 200.8 09/19/2014 208 MS 
Uranium 0.0055 mg/L 0.0003 EPA 200.8 09/19/2014 208 MS 
Vanadium NO mg/L 0.02 EPA 200.8 09/19/2014 208 MS 
Zinc NO mg/L 0.01 EPA 200.7 09/18/2014 1603 DG 

Metals - Suspended 

Uranium NO mg/L 0.0003 EPA 200.8 10/08/2014 1754 MS 

Metals -Total 

Iron 0.17 mg/L 0.05 EPA 200.7 09/22/2014 1658 DG 
Manganese 0.19 mg/L 0.02 EPA 200.7 09/22/2014 1658 DG 
Mercury NO mg/L 0.001 EPA 245.1 09/23/2014 1346 BJ 

These results apply only to the samples tested. RL -Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

~/J~ ~ 
Reviewed by: 7~~~~-:-::--"-----------:----:-----:--

Wade Nieuwsma, Assistant Laboratory Manager 
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/I~M____, ..... Inter-Mountain Labs----------------------------------------
- L Your Environmental Monitoring Partner 

INTER-MouNTAIN LAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

Company: Western Water Consultants 
1849 Terra 

ProjectName: 
Lab ID: 
ClientSample ID: 
COC: 

Comments 

Analyses 

Sheridan, WY 82801 

Kendrick 
s 1409363-01 0 
P4010S 
157067 

Radionuclides - Dissolved 

Gross Alpha 

Gross Alpha Precision (±) 

Gross Beta 

Gross Beta Precision (±) 

Gross Gamma 

Gross Gamma Precision (±) 

Lead 210 

Lead 210 (Dissolved) Precision(±) 

Polonium 210 

Polonium 210 (Dissolved) Precision(±) 

Radium 226 

Radium 226 Precision (±) 

Radium 228 

Radium 228 Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Radionuclides -Suspended 

Lead 210 

Lead 210 (Suspended) Precision(±) 

Polonium 210 

Polonium 210 (Suspended) Precision (±) 

Radium 226 

Radium 226 (Suspended) Precision (±) 

Thorium 230 

Thorium 230 Precision (±) 

Result 

2.3 

0.9 

13.6 

1.7 

NO 
NA 
2.1 

0.4 

NO 
NA 
ND 
NA 
NO 
NA 
NO 
NA 

NO 
NA 
NO 
NA 
NO 
NA 
NO 
NA 

Units 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

pCi/L 

Qual 

Date Reported 11/4/2014 
Report ID S1409363001 

WorkOrder: S1409363 
CollectionDate: 9/17/2014 12:10:00 PM 
DateReceived: 9/18/2014 7:40:00 AM 
FieldSampler: RF 
Matrix: Water 

RL Method Date Analyzedllnit 

2 SM7110B 1 0/22/2014 801 

SM 7110B 10/22/2014 801 

3 SM7110B 10/22/2014 801 

SM7110B 10/22/2014 801 

50 EPA 901.1M 10/31/2014 2055 

EPA 901.1M 10/31/2014 2055 

OTW01 10/20/2014 1307 

OTW01 10/20/2014 1307 

OTW01 10/15/20141613 

OTW01 10/15/20141613 

0.2 SM 7500 Ra-B 10/13/20141310 

SM 7500 Ra-B 10/13/20141310 

Ga-Tech 10/20/2014 2124 

Ga-Tech 10/20/2014 2124 

0.2 ACW10 10/14/2014 919 

ACW10 10/14/2014 919 

OTW01 10/28/2014 832 

OTW01 10/28/2014 832 

OTW01 1 0/29/2014 825 

OTW01 10/29/2014 825 

0.2 SM 7500 Ra-B 10/20/2014 1138 

SM 7500 Ra-B 10/20/2014 1138 

0.2 ACW10 10/29/2014 806 

ACW10 10/29/2014 806 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 
E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL NO Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~-
Wade Nieuwsma, Assistant Laboratory Manager 
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1.0 INTRODUCTION 
 
 
 The study area for the 2013 Aquatic Resources Inventory (wetland delineation) on the 

Kendrick Amendment to the Ross ISR Project encompassed approximately 7,873.7 acres.  The 

inventory area is located in Crook County, Wyoming about 25 miles north of the town of 

Moorcroft.  The amendment area is situated in all or portions of Section 6 of T52N, 67W, 

Sections 1, 2, 11 and 12 of T52N, R68W, Sections 6, 7, 19, 30 and 31, of T53N, R67W and 

Sections 11, 12, 13, 14, 23, 24, 25, 26, 35 and 36 of T53N, R68W.  This Aquatic Resources 

Inventory area is shown on Map 1.  Intermittent and ephemeral drainages, including Good Lad 

Creek, Deadman Creek, Little Missouri River, Thompson Creek, Cabin Creek and their 

tributaries exist within the amendment area.  Several other ephemeral waters (small 

reservoirs/stockponds) are also located within the amendment area. 

 This report provides the aquatic resources inventory for wetlands and other waters of the 

United States under authority of the U.S. Army Corps of Engineers and U.S. Environmental 

Protection Agency under Section 404 of the Clean Water Act.  These agencies retain the authority to 

identify jurisdictional wetlands and other waters of the United States. 

 

2.0 METHODS 
 
 
 Aquatic resources were delineated according to the 1987 Corps of Engineers Wetlands 

Delineation Manual and the 2010 Great Plains Region (Version 2.0) Supplement.  Other "Waters of 

the United States" were determined according to definitions in 33 CFR 328.3.  Potential aquatic 

resources were identified by examining topographic maps and National Wetlands Inventory (NWI) 

Kendrick Expansion Area 
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maps.  All potential wetlands identified through those reviews were surveyed in the field from 

September through early October of 2013.  Surveys were also conducted on the remainder of the 

lands in traverses across the study area.  Vegetation, hydrology, and soil characteristics of aquatic 

sites and uplands were recorded on field data sheets and locations of observations were plotted on 

topographic maps.  Photographs were taken of many of the observation sites. 

 The dimensions of most aquatic resources were determined by digital or taped 

measurements in the field.  A few of the larger areas were measured from maps or aerial photos 

with a ruler or planimeter.  The width of ephemeral stream resources in various segments was 

determined by averaging taped or digital measurements made in the field.  The actual width at 

specific sites may be different from the average, and short segments with upland intergrades may be 

included.  The length of ephemeral stream resources was determined by tape or digital 

measurements on shorter segments, or with a map wheel and ruler on 1" = 600' aerial photograph 

maps.  Sinuosity of meandering channels was measured to the extent practical on the scale of map 

used. 

 "Other waters of the United States" in the 2013 study area may be: 

 a. parts of ephemeral stream depressions, stockponds, and playas that are usually open 
water during the growing season, or barren when water disappears in dry seasons.  
The apparent size of these areas can fluctuate with precipitation patterns and was 
determined according to characteristics observed during this survey. 

 
 b. ephemeral (intermittent) streams that only flow in response to rainfall or snow melt 

events and exhibit wetlands or bed and bank characteristics. 
 
 Information from site specific unpublished baseline soils and vegetation inventories were 

also used in this survey.  Aerial photographs were employed to evaluate characteristics of inventory 

sites in other years, when such photography was available. 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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3.0 RESULTS 
 
 
 This section will discuss the results of the surveys for aquatic resources and other waters of 

the United States completed during the 2013 inventories.  Discussions include vegetation, 

hydrology, and soils characteristics observed in the different kinds of sites evaluated within the 

study area. 

 For discussion purposes, aquatic sites present on the study area generally consisted of 

stockponds and wetlands along ephemeral or intermittent streams.  Representative field data sheets 

for all areas surveyed are contained in Appendix A, photographs are shown in Appendix B and Map 

1 shows the survey area and aquatic sites identified. 

 
3.1 Stockponds 
 
 
 Table 1 provides the list of aquatic sites identified on the study area in 2013.  The 

“Comments” column in Table 1 identifies which of those sites were associated with stockponds.  

All of the stockponds were created in ephemeral or intermittent drainages by the construction of 

dikes or dams across the drainage thus ponding water.  Most of the stockponds contained open 

water sites (barren when water receded) classified as Palustrine Unconsolidated Bed (PUB) and 

vegetated wetland shorelines or perimeters classified as Palustrine Aquatic Bed (PAB) aquatic sites.  

Acreage summaries of these aquatic sites for the study area are provided at the end of Table 1.  

Typical dominant hydric vegetation around the perimeters of these stockponds is characterized by 

Typha latifolia, Schoenoplectus acutus, Schoenoplectus tabernaemontani, Hordeum jubatum, 

Eleocharis palustris, Eleocharis acicularis and Agrostis stolonifera.  Other 
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Table 1. Aquatic Resources Inventory Summary for the Kendrick Amendment Area, 2013. 
       

Site Representative 
Sample Site 

Aquatic Resource 
Type 

Cowardin 
Classification 

Area 
Acres Photo Comments 

13-1 13-1A Upland Upland -- 1 
Upland along the 
ephemeral drainage of 
Good Lad Creek. 

13-1-1 13-1C 
Emergent 
Vegetation 
Wetland 

PEMC 0.890 -- 
Wetland along the 
ephemeral drainage of 
Good Lad Creek. 

13-1-2 13-1B 

Aquatic Bed 
Wetland PABFh 0.689 

2 

Wetland on upstream 
portion of stockpond along 
Good Lad Creek. Emergent 

Vegetation wetland PEMFh 0.213 

13-1-3 13-1C 
Emergent 
Vegetation 
Wetland 

PEMC 2.218 3 
Wetland along the 
ephemeral drainage of 
Good Lad Creek. 

13-1-4 13-1C 
Emergent 
Vegetation 
Wetland 

PEMC 0.055 -- 

Intermittent noncontiguous 
wetlands along ephemeral 
drainage of Good Lad 
Creek. 

13-2 13-2 

Open Water PUBFh 0.091 

4 Stockpond along 
ephemeral stream upland. 

Emergent 
Vegetation 
Wetland 

PEMCh 0.041 

13-3 13-3 

Open Water PUBAh 0.198 

5 Stockpond along 
ephemeral stream upland. 

Emergent 
Vegetation 
Wetland 

PEMCh 0.200 

13-4-1 13-4 

Open Water PUBFh 0.636 

6 Stockpond along 
ephemeral stream upland. 

Emergent 
Vegetation 
Wetland 

PEMFh 0.189 

13-4-2 13-4 
Emergent 
Vegetation 
Wetland 

PEMC 0.195 -- 

Wetland along ephemeral 
stream below stockpond. 

13-5-1 13-5A Aquatic Bed 
Wetland PABFh 1.930 7 

Wetland along Deadman 
Creek above and below 
small dike. 

13-5-2 13-5B 
Emergent 
Vegetation 
Wetland 

PEMCh 0.304 -- 

Wetland along Deadman 
Creek created by seepage 
below small dike. 

13-5-3 13-5A Aquatic Bed 
Wetland PABFh 0.124 -- 

Wetland along Deadman 
Creek created by small 
dike. 

13-5-4 13-5B 
Emergent 
Vegetation 
Wetlands 

PEMC 3.977 8 

Contiguous and 
intermittent noncontiguous 
wetlands along Deadman 
Creek 
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Table 1. Aquatic Resources Inventory (Continued). 
       

Site Representative 
Sample Site 

Aquatic Resource 
Type 

Cowardin 
Classification 

Area 
Acres Photo Comments 

13-5 13-5C Upland Upland -- 9 Grassy swale upland along 
Deadman Creek 

13-6-1 13-6A 

Open Water PUBFh 0.853 

10 
Stockpond along 
ephemeral stream tributary 
to Little Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.697 

13-6-2 13-6A 

Open Water PUBFh 0.334 

-- 
Stockpond along 
ephemeral stream tributary 
to Little Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.222 

13-6 13-6B Upland Upland -- 11 
Grassy swale upland along 
ephemeral stream tributary 
to Little Missouri River. 

13-6-3 13-6C 
Emergent 
Vegetation 
Wetland 

PEMC 4.291 -- 
Wetland along ephemeral 
stream tributary to Little 
Missouri River. 

13-6-4 13-6C 
Emergent 
Vegetation 
Wetland 

PEMC 5.244 12 
Wetland along ephemeral 
stream tributary to Little 
Missouri River. 

13-6-5 13-6C 
Emergent 
Vegetation 
Wetland 

PEMC 2.328 -- 
Wetland along ephemeral 
stream tributary to Little 
Missouri River. 

13-7 13-7 
Emergent 
Vegetation 
Stockpond Wetland 

PEMAh 0.099 13 
Stockpond created on 
upland by dike along 
ephemeral drainage. 

13-8 13-8 Upland Upland -- 14 

Stockpond created on 
upland by dike along 
ephemeral drainage, rarely 
ponds water. 

13-9 13-9 
Emergent 
Vegetation 
Stockpond Wetland 

PEMAh 0.093 15 
Stockpond created on 
upland by dike along 
ephemeral drainage. 

13-10 13-10 
Emergent 
Vegetation 
Stockpond Wetland 

PEMAh 0.019 16 
Stockpond created on 
upland by dike along 
ephemeral drainage. 

13-11 13-11 Upland Upland -- 17 

Stockpond created on 
upland by dike along 
ephemeral drainage, rarely 
ponds water. 

13-12 13-12A Upland Upland -- 18 
Grassy swale upland along 
main branch of Little 
Missouri River. 

13-12-1 13-12B 
Emergent 
Vegetation 
Wetland 

PEMC 0.413 -- 
Wetland along main 
branch of Little Missouri 
River. 
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Table 1. Aquatic Resources Inventory (Continued). 
       

Site Representative 
Sample Site 

Aquatic Resource 
Type 

Cowardin 
Classification 

Area 
Acres Photo Comments 

13-12-2 13-12B 
Emergent 
Vegetation 
Wetland 

PEMC 2.127 -- 
Wetland along main 
branch of Little Missouri 
River. 

13-12-3 13-12C 

Open Water PUBFh 1.888 

-- 

Stockpond created by dike 
along main branch of Little 
Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.023 

13-12-4 13-12B 
Emergent 
Vegetation 
Wetland 

PEMC 2.066 -- 
Wetland along main 
branch of Little Missouri 
River. 

13-12-5 13-12C 

Open Water PUBFh 2.339 

19 

Stockpond created by dike 
along main branch of Little 
Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.483 

13-12-6 13-12B 
Emergent 
Vegetation 
Wetland 

PEMC 0.585 -- 
Wetlands along ephemeral 
drainage tributaries of 
Little Missouri River. 

13-12-7 13-12C 

Open Water PUBFh 0.525 

-- 

Stockpond created by dike 
along ephemeral tributary 
of Little Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.788 

13-12-8 13-12B 
Emergent 
Vegetation 
Wetland 

PEMC 1.063 20 

Wetlands along ephemeral 
drainage tributaries of 
Little Missouri River. 

13-12-9 13-12C 

Open Water PUBFh 0.467 

-- 

Stockpond created by dike 
along ephemeral tributary 
of Little Missouri River. 

Emergent 
Vegetation 
Wetland 

PABFh 0.200 

13-12-10 13-12B and 
13-12C 

Emergent 
Vegetation 
Wetland 

PABFh 0.207 
-- 

Stockpond and wetland 
along upland ephemeral 
tributary of Little Missouri 
River. 

PEMC 0.077 

13-13 13-13 
Emergent 
Vegetation 
Wetland 

PEMAh 0.092 21 

Stockpond created by dike 
along upland ephemeral 
tributary of Little Missouri 
River. 

13-14 13-14 

Open Water PUBCh 0.107 

22 

Stockpond created by dike 
along upland ephemeral 
drainage. 

Emergent 
Vegetation 
Wetland Fringe 

PEMCh 0.071 

13-15 13-15 

Open Water PUBCh 0.541 

23 

Stockpond created by dike 
along upland ephemeral 
drainage. 

Emergent 
Vegetation 
Wetland Fringe 

PEMCh 0.079 
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Table 1. Aquatic Resources Inventory (Continued). 
       

Site Representative 
Sample Site 

Aquatic Resource 
Type 

Cowardin 
Classification 

Area 
Acres Photo Comments 

13-16 13-16 Upland Upland -- 24 

Stockpond created on 
upland by dike along 
ephemeral drainage, rarely 
ponds water. 

13-17 13-17 
Emergent 
Vegetation 
Wetland 

PEMC 0.069 25 
Small noncontiguous 
depressions in ephemeral 
drainage. 

13-18-1 13-18A 
Emergent 
Vegetation 
Wetland 

PEMC 3.714 26 

Noncontiguous wetlands 
along ephemeral 
Thompson Creek and 
tributaries. 

13-18 13-18B Upland Upland -- 27 
Grassy swale upland in 
ephemeral tributary to 
Thompson Creek. 

13-18-2 13-18C 
Emergent 
Vegetation 
Wetland 

PEMC 1.477 28 
Noncontiguous and 
contiguous wetlands along 
Thompson Creek. 

13-18-3 13-18D 

Open Water PUBFh 3.841 

29 

Stockpond created by dike 
along Thompson Creek. Emergent 

Vegetation 
Wetland 

PABFh 0.809 

13-18-4 13-18D 

Open Water PUBFh 2.468 

-- 

Stockpond created by dike 
along Thompson Creek. Emergent 

Vegetation 
Wetland 

PABFh 0.681 

13-18-5 13-18D 

Open Water PUBFh 4.061 

-- 

Stockpond created by dike 
along Thompson Creek. Emergent 

Vegetation 
Wetland 

PABFh 1.741 

13-18-6 13-18D 

Open Water PUBFh 1.556 

-- 

Stockpond created by dike 
along Thompson Creek. Emergent 

Vegetation 
Wetland 

PABFh 0.666 

13-18-7 13-18D 

Open Water PUBFh 2.506 

-- 

Stockpond created by dike 
along Thompson Creek. Emergent 

Vegetation 
Wetland 

PABFh 1.074 

13-18-8 13-18C 
Emergent 
Vegetation 
Wetland 

PEMC 0.344 -- 
Wetland along tributary to 
Thompson Creek. 

13-19 13-19 
Emergent 
Vegetation 
Wetland 

PEMC 0.441 30 
Wetland along tributary to 
Thompson Creek. 

13-20-1 13-20A 
Emergent 
Vegetation 
Wetland 

PEMC 0.773 31 

Wetland along tributary to 
North Prong Cabin Creek. 
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Table 1. Aquatic Resources Inventory (Continued). 
       

Site Representative 
Sample Site 

Aquatic Resource 
Type 

Cowardin 
Classification 

Area 
Acres Photo Comments 

13-20 13-20B Upland Upland -- 32 
Grassy swale upland along 
ephemeral tributary to 
North Prong Cabin Creek. 

13-20-2 13-20A 
Emergent 
Vegetation 
Wetland 

PEMC 1.230 -- 
Wetland along tributary to 
North Prong Cabin Creek. 

13-20-3 13-20C 

Open Water PUBFh 4.050 

33 

Stockpond created by dike 
along tributary of North 
Prong Cabin Creek. 

Emergent 
Vegetation 
Wetland 

PABFh 1.012 

13-20-4 13-20A 
Emergent 
Vegetation 
Wetland 

PEMC 3.681 -- 
Wetland along tributary to 
North Prong Cabin Creek. 

13-21-1 13-21A 
Emergent 
Vegetation 
Wetland 

PEMC 2.402 34 
Wetlands along North 
Prong Cabin Creek. 

13-21-2 13-21B 

Open Water PUBFh 2.593 

35 

Stockpond created by dike 
along North Prong Cabin 
Creek. 

Emergent 
Vegetation 
Wetland 

PABFh 1.111 

13-21-3 13-21A 
Emergent 
Vegetation 
Wetland 

PEMC 1.331 -- 
Wetlands along North 
Prong Cabin Creek and 
tributaries. 

13-21-4 13-21B 
Emergent 
Vegetation 
Wetland 

PABFh 0.165 -- 
Stockpond created by dike 
along tributary of North 
Prong Cabin Creek. 

13-21-5 13-21A 
Emergent 
Vegetation 
Wetland 

PEMC 1.319 -- 
Wetlands along North 
Prong Cabin Creek. 

13-21 13-21C Upland Upland -- 36 Grassy swale upland along 
North Prong Cabin Creek. 

13-22 13-22 
Emergent 
Vegetation 
Wetland 

PEMCh 0.088 37 
Pond created on upland by 
construction of road. 

13-23 13-23 Open Water PUBFx 0.140 38 Lined oil well wastewater 
pond excavated on upland. 

 
Summary: 

Open Water Vegetated Wetland Oil Well Wastewater Pond 
Classification Acres Classification Acres Classification Acres 
PUBFh 28.208 PABFh 12.622 PUBFx 0.140 
PUBAh 0.198 PEMC 42.310   
PUBCh 0.648 PEMCh 0.783   
  PEMFh 0.402   
  PEMAh 0.303   
 ______  ______  _____ 

Total 29.054 Total 56.420 Total 0.140 
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species occur in localized areas, or as minor components, but do not approach the widespread 

occurrence of these species.  Adjacent upland vegetation is characterized by variety of species 

including Agropyron smithii, Bromus japonicus, Bromus inermis, Phleum pretense, Agropyron 

cristatum, melilotus officinalis, Poa spp. and Stipa spp. 

 The water source (Hydrology) of stockponds on the site is collection of surface flows from 

adjacent uplands for all sites.  A few sites also appear to have some subsurface hydrologic regimes. 

 Soils in stockponds are generally loamy or sandy loams and typically have a HUE of 10YR, 

values of 3 or 4 and chroma of 1 or 2.  Redox features are most commonly strong brown 

concentrations in the pore linings with a HUE of 7.5YR, values of 4 or 5 and chroma of 6 or 8. 

 Temporary oil well wastewater ponds are also currently present in the area and have been 

present (but reclaimed) on the area in the past.  Site 13-23 provides an example of these wastewater 

ponds. 

 
3.2 Ephemeral Streams 
 
 
 Table 1 shows the ephemeral stream aquatic resources for the various drainages present 

within the amendment area.  The upland portions of these drainages shown on Map 1 are upland 

grassy swales and lack defined bed and bank characteristics.  Many of the drainages have 

intermittent wetlands separated by upland grassy swales.  Generally the wetlands found in the 

ephemeral drainages are classified as Palustrine Emergent (PEM) wetlands. 

 Dominant wetland vegetation along ephemeral streams on the site may include: Spartina 

pectinata, Schoenoplectus pungens, Agrostis stolonifera, Hordeum jubatum, Eleocharis 

macrostachya, Puccinellia nuttalliana, Carex spp., Juncus spp. and Muhlenbergia asperifolia.  
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Adjacent upland vegetation typically includes:  Artemisia tridentata,. Agropyron smithii, Bromus 

japonicus, Bromus inermis, Phleum pretense, Agropyron cristatum, melilotus officinalis, Poa spp. 

and Stipa spp. 

 The water source (hydrology) in the ephemeral streams includes a component of surface 

runoff collection in channels and short duration surface flows in response to rain and snowmelt.  A 

few sites also appear to have some subsurface hydrologic regimes. 

 Wet soils in ephemeral streams typically are similar to those found around the stockponds 

described previously.  These soils are commonly loams, sandy loams or loamy sand and typically 

have a HUE of 10YR, values of 3 or 4 and chroma of 1 or 2.  Redox features are most commonly 

strong brown concentrations in the pore linings with a HUE of 7.5YR, values of 4 or 5 and chroma 

of 6 or 8. 

 Other waters of the U.S. channels in ephemeral streams defined by consistent water flows or 

identifiable bed and bank, other than verified wetlands were not found in the amendment area. 

 Other Waters of the U.S. ephemeral streams are defined as: 
 
  Ephemeral streams in uplands that have carried sufficient water to create channels 

with defined “bed and bank” showing evidence of movement of water but which do 
not exhibit aquatic conditions.  These ephemeral streams may be identified as 
channels shown with intermittent stream symbols on USGS topographic maps and 
were verified in the field.  However some drainages shown on the USGS map may 
not qualify as other waters if defined channels are not present. 

 
 
4.0 CONCLUSIONS 

 
 This report provides the aquatic resources and other waters of the United States delineations 

for the 2013 survey area for the Kendrick Amendment to the Ross ISR Project.  Table 1 provides a 

list of the aquatic resources identified within the study area. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/10/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-1A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESW Sec. 6 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4938961 Long: 0503318 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species 3  
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Phleum pratense 25 Yes FACU FACW species  x 2 =    
2. Poa pratensis 15 Yes FACU FAC species  x 3 =    
3. Cirsium arvense 15 Yes FACU FACU species 65 x 4 =  260  
4. Euphorbia esula 10  UPL UPL species 15 x 5 =  75  
5. Melilotus officinalis 10  FACU Column Totals: 80 (A)  335 (B) 
6. Ratibida columnifera 5  UPL  
7.     Prevalence Index = B/A = 4.2  
8        
9.     Hydrophytic Vegetation Indicators 
  80 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 2 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-1A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 80 7.5YR 4/6 5 C PL L  
3-10 10YR 4/1 80 7.5YR 4/6 5 C PL L  

10-20 10YR 4/1 70 7.5YR 4/6 7 C PL SL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/10/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-1B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWSE Sec. 6 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): None Slope (%): 0-1 
Subregion (LRR): LRR G Lat: 4938789 Long: 0504090 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PABFh/PEMFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 80 x 1 =  80  
1. Typha latifolia 70 Yes OBL FACW species  x 2 =    
2. Schoenoplectus pungens 5  OBL FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 80 (A)  80 (B) 
6.      
7.     Prevalence Index = B/A = 1.0  
8        
9.     Hydrophytic Vegetation Indicators 
  80 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-1B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-20 10YR 2/1 95     Muck  
         
         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4) X Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12  
Water Table Present? Yes X No  Depth (inches): 0-10 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 0-10 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/10/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-1C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESW Sec. 6 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-2 
Subregion (LRR): LRR G Lat: 4938797 Long: 0503508 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 3 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 15 x 1 =  15  
1. Agrostis stolonifera 30 Yes FACW FACW species 60 x 2 =  120  
2. Spartina pectinata 20 Yes FACW FAC species  x 3 =    
3. Typha latifolia 15 Yes OBL FACU species  x 4 =    
4. Mentha arvensis 10  FACW UPL species  x 5 =    
5.     Column Totals: 75 (A)  135 (B) 
6.      
7.     Prevalence Index = B/A = 1.8  
8        
9.     Hydrophytic Vegetation Indicators 
  75 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-1C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 70     L  
2-8 10YR 3/1 80 5YR4/6 10 C PL SL  

8-20 10YR 4/1 80 5YR4/6 10 RM M SL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11) X Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes X No  Depth (inches): 10 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 7 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/10/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-2 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NENE Sec. 12 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4938130 Long: 0502639 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMCh/PUBFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 60 x 1 =  60  
1. Hordeum jubatum 60 Yes FACW FACW species 5 x 2 =  10  
2. Eleocharis palustris 5  OBL FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 65 (A)  70 (B) 
6.      
7.     Prevalence Index = B/A = 1.1  
8        
9.     Hydrophytic Vegetation Indicators 
  65 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-2 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 90 -- -- -- -- L  
2-6 10YR 3/2 80 -- -- -- -- SL  

6-11 2.5Y 5/2 60 7.5YR4/6 5 C PL LS  
11-20 10YR3/1 80 7.5YR4/6 7 C PL L  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-3 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNW Sec. 12 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-4 
Subregion (LRR): LRR G Lat: 4937755 Long: 0501352 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMCh/PUBAh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 45 x 1 =  45  
1. Eleocharis palustris 45 Yes OBL FACW species 5 x 2 =  10  
2. Hordeum jubatum 5  FACW FAC species 3 x 3 =  9  
3. Xanthium strumarium 3  FAC FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 53 (A)  64 (B) 
6.      
7.     Prevalence Index = B/A = 1.2  
8        
9.     Hydrophytic Vegetation Indicators 
  53 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 35 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-3 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 80 -- -- -- -- L  
2-7 10YR 3/1 80 7.5YR4/6 5 C PL SL  

7-16+ 10YR 3/1 70 7.5YR4/6 5 C PL SCL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 12 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-4 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWSE Sec. 11 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-5 
Subregion (LRR): LRR G Lat: 4937096 Long: 0500741 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMFh/PUBFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 65 x 1 =  65  
1. Eleocharis palustris 50 yes OBL FACW species 13 x 2 =  26  
2. Schoenoplectus acutus 15  OBL FAC species  x 3 =    
3. Hordeum jubatum 10  FACW FACU species 5 x 4 =  20  
4. Glycorrhiza lepidota 5  FACU UPL species  x 5 =    
5. Mentha arvensis 3  FACW Column Totals: 83 (A)  111 (B) 
6.      
7.     Prevalence Index = B/A = 1.4  
8        
9.     Hydrophytic Vegetation Indicators 
  83 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-4 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 80 7.5YR5/6 3 C PL L  
3-10 10YR 4/1 80 7.5YR4/6 5 C PL SL  

10-16+ 10YR 4/1 80 7.5YR4/6 5 C PL SL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12+  
Water Table Present? Yes X No  Depth (inches): 16 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 10 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-5A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESW Sec. 13 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-2 
Subregion (LRR): LRR G Lat: 4935756 Long: 0502006 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMFh/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 65 x 1 =  65  
1. Schoenoplectus tabernaemontani 60 yes OBL FACW species  x 2 =    
2. Eleocharis palustris 5  OBL FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 65 (A)  65 (B) 
6.      
7.     Prevalence Index = B/A = 1.0  
8        
9.     Hydrophytic Vegetation Indicators 
  65 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  

 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-5A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 70 7.5YR4/6 3 C PL LS  
3-10 10YR 3/2 70 7.5YR4/6 5 C PL LS  
10+ -- 80 -- -- -- -- -- Gravel 

         
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2) X Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12+  
Water Table Present? Yes X No  Depth (inches): 10 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 8 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-5B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESW Sec. 13 T53N, R68W 
Landform (hillslope, terrace, etc): Terrace Local relief (concave, convex, none): Convex Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4935728 Long: 0501832 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 20 x 1 =  20  
1. Hordeum jubatum 25  FACW FACW species 45 x 2 =  90  
2. Puccinellia nuttalliana 15  OBL FAC species  x 3 =    
3. Conyza canadensis 10  UPL FACU species  x 4 =    
4. Schoenoplectus pungens 5  OBL UPL species 10 x 5 =  50  
5. Muhlenbergia asperifolia 5  FACW Column Totals: 75 (A)  160 (B) 
6. Carex praegracilis 5  FACW  
7. Distichlis spicata 5  FACW Prevalence Index = B/A = 2.2  
8 Spartina pectinata 5  FACW    
9.     Hydrophytic Vegetation Indicators 
  75 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-5B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/1 80 7.5YR5/6 5 C PL SL  
3-10 10YR 3/1 80 7.5YR5/6 10 C PL SL  
10+ 10YR 3/1 70 7.5YR5/6 10 C PL LS  

         
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11) X Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes X No  Depth (inches): 12 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 8 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-17

ER Addendum 3.4-F 
March 2015



WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-5C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESE Sec. 14 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4935612 Long: 0500646 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Bromus inermis 45 Yes UPL FACW species 10 x 2 =  20  
2. Cirsium arvense 25 Yes FACU FAC species  x 3 =    
3. Carex praegracilis 10  FACW FACU species 25 x 4 =  100  
4.     UPL species 45 x 5 =  225  
5.     Column Totals: 80 (A)  345 (B) 
6.      
7.     Prevalence Index = B/A = 4.3  
8        
9.     Hydrophytic Vegetation Indicators 
  80 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 2 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-5C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-4 10YR 3/2 90 -- -- -- -- L  
4-8 10YR 3/2 80 7.5YR4/6 3 C PL L  

8-13 10YR 4/2 80 7.5YR4/6 8 C PL LS  
13-20 10YR 4/2 80 7.5YR5/6 10 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-6A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNE Sec. 30 T53N, R67W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4932962 Long: 0503940 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBFh/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 80 x 1 =  80  
1. Eleocharis palustris 60 Yes OBL FACW species  x 2 =    
2. Schoenoplectus acutus 20  OBL FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 80 (A)  80 (B) 
6.      
7.     Prevalence Index = B/A = 1.0  
8        
9.     Hydrophytic Vegetation Indicators 
  80 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 2 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-6A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 2/1 90 -- -- -- -- L  
3-16+ 10YR 3/1 90 7.5YR5/6 10 C PL LS  

         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12+  
Water Table Present? Yes X No  Depth (inches): 10 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 8 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-6B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNW Sec. 30 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-5 
Subregion (LRR): LRR G Lat: 4932787 Long: 0503191 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Phleum pratense 25 Yes FACU FACW species  x 2 =    
2. Bromus inermis 20 Yes UPL FAC species 3 x 3 =  9  
3. Agropyrum cristatum 20 Yes UPL FACU species 30 x 4 =  120  
4. Cirsium canescens 5  UPL UPL species 45 x 5 =  225  
5. Melilotus officinalis 5  FACU Column Totals: 80 (A)  354 (B) 
6. Equisetum laevigatum 3  FAC  
7.     Prevalence Index = B/A = 4.4  
8        
9.     Hydrophytic Vegetation Indicators 
  78 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-6B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 1/1 70 -- -- -- -- L  
2-6 10YR 3/2 70 7.5YR5/6 3 C PL SL  

6-10 10YR 3/2 70 7.5YR5/6 3 C PL SL  
10-20 10YR 4/1 70 -- -- -- -- SL  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/11/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-6C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNW Sec. 30 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4933354 Long: 0503002 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 25 x 1 =  25  
1. Spartina pectinata 40 Yes FACW FACW species 50 x 2 =  100  
2. Schoenoplectus pungens 15 Yes OBL FAC species  x 3 =    
3. Puccinellia nuttalliana 10  OBL FACU species  x 4 =    
4. Mentha arvensis 5  FACW UPL species  x 5 =    
5. Distichlis spicata 5  FACW Column Totals: 75 (A)  125 (B) 
6.      
7.     Prevalence Index = B/A = 1.7  
8        
9.     Hydrophytic Vegetation Indicators 
  75 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-6C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 70 -- -- -- -- LS  
3-9 10YR 4/1 80 7.5YR4/6 10 C PL SL  

9-20 10YR 3/1 80 7.5YR4/6 10 C PL SCL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)  X Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 18 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-7 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SENW Sec. 14 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4936269 Long: 0500240 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMAh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 60 x 1 =  60  
1. Eleocharis palustris 60 Yes OBL FACW species  x 2 =    
2.     FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 60 (A)  60 (B) 
6.      
7.     Prevalence Index = B/A = 1  
8        
9.     Hydrophytic Vegetation Indicators 
  60 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 15 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-7 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 4/1 80 5YR4/6 10 C PL L  
2-18+ 10YR 4/1 80 5YR4/6 10 C PL SL  

         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)  X Salt Crust (B11)  X Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-8 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNE Sec. 14 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4935919 Long: 0500784 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Bromus inermis 20 Yes UPL FACW species 5 x 2 =  10  
2. Cirsium arvense 20 Yes FACU FAC species  x 3 =    
3. Glycyrrhiza lepidota 20 Yes FACU FACU species 50 x 4 =  200  
4. Elymus trachycaulus 5  FACU UPL species 25 x 5 =  125  
5. Hordeum jubatum 5  FACW Column Totals: 80 (A)  335 (B) 
6. Melilotus officinalis 5  FACU  
7. Agropyron cristatum 5  UPL Prevalence Index = B/A = 4.2  
8        
9.     Hydrophytic Vegetation Indicators 
  80 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-8 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 2.5Y 4/3 70 -- -- -- -- LS  
2-12 2.5Y 5/3 70 -- -- -- -- LS  

12-20 2.5Y 5/3 80 -- -- -- -- S  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-29

ER Addendum 3.4-F 
March 2015



WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-9 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SESW Sec. 14 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4935170 Long: 0500157 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMAh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 45 x 1 =  45  
1. Eleocharis palustris 45 yes OBL FACW species  x 2 =    
2.     FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 45 (A)  45 (B) 
6.      
7.     Prevalence Index = B/A = 1.0  
8        
9.     Hydrophytic Vegetation Indicators 
  45 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 30 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-9 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 80 5YR 5/8 5 C PL SL  
2-8 10YR 4/2 80 5YR 5/8 10 C PL L  

8-16+ 10YR 4/1 80 5YR 5/8 10 C PL SCL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)  X Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

X Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: Seasonal ponding. 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-10 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNE Sec. 23 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-2 
Subregion (LRR): LRR G Lat: 4934845 Long: 0500904 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMAh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 50 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Carex spp. 40 Yes FACW FACW species 45 x 2 =  90  
2. Bromus inermis 20 Yes UPL FAC species  x 3 =    
3. Rumex triangulivalvis 5  FACW FACU species 5 x 4 =  20  
4. Glycyrrhiza lepidota 5  FACU UPL species 20 x 5 =  100  
5.     Column Totals: 70 (A)  210 (B) 
6.      
7.     Prevalence Index = B/A = 3.0  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-10 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 2/1 80 -- -- -- -- L  
3-9 10YR 3/2 80 7.5YR 4/6 3 C PL L  

9-16 10YR 4/1 80 7.5YR 4/6 7 C PL SL  
16-20 10YR 4/1 80 7.5YR 4/6 10 C PL L  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: Seasonal ponding. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-11 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SESE Sec. 14 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4935347 Long: 0501161 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Bromus inermis 70 Yes UPL FACW species  x 2 =    
2.     FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species 70 x 5 =  350  
5.     Column Totals: 70 (A)  350 (B) 
6.      
7.     Prevalence Index = B/A = 5.0  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-11 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/2 80     L  
3-10 10YR 4/2 80 -- -- -- -- L  

10-20 10YR 4/2 80 -- -- -- -- L  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-12A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNW Sec. 24 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-5 
Subregion (LRR): LRR G Lat: 4934296 Long: 0501383 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Pascopyrum smithii 15 Yes FACU FACW species  x 2 =    
2. Melilotus officinalis 15 Yes FACU FAC species  x 3 =    
3. Calamovilfa longifolia 10  UPL FACU species 38 x 4 =  152  
4. Artemisia ludoviciana 5  UPL UPL species 20 x 5 =  100  
5. Poa pratensis 5  FACU Column Totals: 58 (A)  252 (B) 
6. Grindelia squarrosa 5  UPL  
7. Symphyotrichum ericoides 3  FACU Prevalence Index = B/A = 4.3  
8        
9.     Hydrophytic Vegetation Indicators 
  58 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-12A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/2 80 5YR 5/8 3 C PL SL  
3-8 2.5Y 4/2 80 5YR 5/8 5 C PL LS  

8-15 2.5Y 4/2 80 5YR 5/8 2 C PL LS  
15-20+ 2.5Y 4/2 60 -- -- -- -- -- Gravel/sand 

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2) X Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/13/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-12B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWSW Sec. 25 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4932177 Long: 0501532 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 10 x 1 =  10  
1. Carex spp. 30 Yes FACW FACW species 50 x 2 =  100  
2. Mentha arvensis 20 Yes FACW FAC species  x 3 =    
3. Schoenoplectus acutus 5  OBL FACU species 10 x 4 =  40  
4. Eleocharis palustris 5  OBL UPL species  x 5 =    
5. Melilotus officinalis 5  FACU Column Totals: 70 (A)  150 (B) 
6. Glycyrrhiza lepidota 5  FACU  
7.     Prevalence Index = B/A = 2.2  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 4 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-12B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 2/1 90 -- -- -- -- L  
3-8 10YR 4/1 80 7.5YR 4/6 10 C PL SCL  

8-16+ 10YR 4/2 80 7.5YR 4/6 10 C PL SCL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 12 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/13/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-12C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SENE Sec. 26 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4932952 Long: 0501098 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBFh/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 3 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 45 x 1 =  45  
1. Eleocharis palustris 30 Yes OBL FACW species 20 x 2 =  40  
2. Eleocharis acicularis 15 Yes OBL FAC species  x 3 =    
3. Agrostis stolonifera 15 Yes FACW FACU species  x 4 =    
4. Hordeum jubatum 5  FACW UPL species  x 5 =    
5.     Column Totals: 65   85 (B) 
6.      
7.     Prevalence Index = B/A = 1.3  
8        
9.     Hydrophytic Vegetation Indicators 
  65 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-12C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/1 80 7.5YR 4/6 10 C PL SL  
3-7 10YR 4/1 70 7.5YR 4/6 10 C PL SL  

7-16+ 2.5Y 5/3 70 5YR 5/8 15 C PL LS  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-36+  
Water Table Present? Yes X No  Depth (inches): 16 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 12 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/13/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-13 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SESW Sec. 24 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4933603 Long: 0501809 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMAh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 10 x 1 =  10  
1. Eleocharis palustris 10 Yes OBL FACW species 10 x 2 =  20  
2. Hordeum jubatum 10 Yes FACW FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 20   30 (B) 
6.      
7.     Prevalence Index = B/A = 1.5  
8        
9.     Hydrophytic Vegetation Indicators 
  20 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 50 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-13 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/2 80 -- -- -- -- L  
3-7 10YR 4/2 70 -- -- -- -- SL  

7-15 2.5Y 5/2 70 -- -- -- -- SL  
15-20 2.5Y 5/2 70 -- -- -- -- SL  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) X Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-10+  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 16 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/13/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-14 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NENW Sec. 25 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4933378 Long: 0502035 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBCh/PEMCh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 5 x 1 =  5  
1. Eleocharis palustris 5 Yes OBL FACW species 5 x 2 =  10  
2. Hordeum jubatum 5 Yes FACW FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 10   15 (B) 
6.      
7.     Prevalence Index = B/A = 1.5  
8        
9.     Hydrophytic Vegetation Indicators 
  10 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 70 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Shoreline heavily grazed and trampled by cattle. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-14 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 2/1 80 -- -- -- -- L  
3-10 10YR 3/1 70 7.5YR 4/6 7 C PL L  

10-16+ 10YR 4/1 70 7.5YR 4/6 10 C PL L  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) X Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12+  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 14 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-15 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNE Sec. 25 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4933132 Long: 0502173 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBCh/PEMCh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size:  % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 5 x 1 =  5  
1. Eleocharis palustris 5 Yes OBL FACW species 5 x 2 =  10  
2. Hordeum jubatum 5 Yes FACW FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 10   15 (B) 
6.      
7.     Prevalence Index = B/A = 1.5  
8        
9.     Hydrophytic Vegetation Indicators 
  10 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 70 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Shoreline heavily grazed and trampled by cattle. 

 
US Army Corps of Engineers Great Plains – Version 2.0 
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SUA-1601 Amendment Application

 
A-46

ER Addendum 3.4-F 
March 2015



WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-15 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/1 80 7.5YR 4/6 5 C PL SL  
3-16+ 10YR 4/1 70 7.5YR 4/6 7 C PL SL  

         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8) X Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-12+  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 15 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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SUA-1601 Amendment Application

 
A-47

ER Addendum 3.4-F 
March 2015



WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/12/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-16 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWSW Sec. 24 T53N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4933739 Long: 0501464 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1. Symphoricarpos occidentalis 10 Yes UPL Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
  10 = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Agropyron cristatum 30 Yes UPL FACW species  x 2 =    
2. Pascopyrum smithii 10 Yes FACU FAC species  x 3 =    
3. Convolvulus arvensis 5  UPL FACU species 10 x 4 =  40  
4.     UPL species 45 x 5 =  225  
5.     Column Totals: 55   265 (B) 
6.      
7.     Prevalence Index = B/A = 4.8  
8        
9.     Hydrophytic Vegetation Indicators 
  45 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-16 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/2 80 -- -- -- -- L  
3-7 10YR 4/2 70 -- -- -- -- L  

7-15 10YR 4/2 70 -- -- -- -- SL  
15-20 2.5Y 4/2 70 -- -- -- -- SL  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/13/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-17 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNW Sec. 31 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-2 
Subregion (LRR): LRR G Lat: 4931595 Long: 0503107 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 55 x 1 =  55  
1. Eleocharis palustris 55 Yes OBL FACW species 15 x 2 =  30  
2. Spartina pectinata 10  FACW FAC species  x 3 =    
3. Rumex triangulivalvis 5  FACW FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 70   85 (B) 
6.      
7.     Prevalence Index = B/A = 1.2  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-17 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 4/1 70 -- -- -- -- SCL  
3-6 10YR 4/1 70 -- -- -- -- SCL  

6-18+ 10YR 3/1 70 7.5YR 4/6 5 C PL SCL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/17/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-18A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SENW Sec. 36 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4931204 Long: 0501781 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 50 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Agrostis stolonifera 35 Yes FACW FACW species 40 x 2 =  80  
2. Phleum pratense 20 Yes FACU FAC species  x 3 =    
3. Symphotrichum ascendens 5  FACU FACU species 25 x 4 =  100  
4. Juncus balticus 5  FACW UPL species 5 x 5 =  25  
5. Trifolium gymnocarpon 5  UPL Column Totals: 70   205 (B) 
6.      
7.     Prevalence Index = B/A = 2.9  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 4 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-18A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 80 -- -- -- -- SL  
3-6 10YR 4/2 70 7.5YR 4/6 5 C PL SL  

6-10 10YR 4/1 70 7.5YR 4/6 6 C PL SL  
10-16+ 10YR 4/2 70 7.5YR 4/6 10 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)  X Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow  X Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: Seasonally saturated.  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/18/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-18B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SESE Sec. 36 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4930518 Long: 0502557 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Phleum pratense 25 Yes FACU FACW species 10 x 2 =  20  
2. Bromus inermis 10  UPL FAC species  x 3 =    
3. Agrostis stolonifera 10  FACW FACU species 46 x 4 =  184  
4. Taraxacum officinale 10  FACU UPL species 10 x 5 =  50  
5. Melilotus officinalis 5  FACU Column Totals: 66   254 (B) 
6. Medicago lupulina 3  FACU  
7. Symphotrichum falcatum 3  FACU Prevalence Index = B/A = 3.8  
8        
9.     Hydrophytic Vegetation Indicators 
  66 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 12 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-18B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 80 -- -- -- -- SL  
2-6 10YR 4/2 80 -- -- -- -- SL  

6-10 2.5Y 4/2 70 7.5YR 4/6 3 C PL LS  
10-20+ 2.5Y 4/2 70 7.5YR 5/6 3 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/18/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-18C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWSE Sec. 36 T53N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4930702 Long: 0502166 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 66.7 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 10 x 1 =  10  
1. Spartina pectinata 25 Yes FACW FACW species 45 x 2 =  90  
2. Agrostis stolonifera 15 Yes FACW FAC species  x 3 =    
3. Phleum pratense 15 Yes FACU FACU species 15 x 4 =  60  
4. Eleocharis palustris 10  OBL UPL species  x 5 =    
5. Juncus spp. 5  FACW Column Totals: 70   160 (B) 
6.      
7.     Prevalence Index = B/A = 2.3  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-18C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/1 80 -- -- -- -- SL  
3-7 10YR 4/1 80 7.5YR 5/6 3 C PL SL  

7-11 10YR 4/1 70 7.5YR 5/6 3 C PL SL  
11-20 10YR 5/1 70 7.5YR 5/6 5 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: Seasonal saturation and surface flow.  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/18/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-18D 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NENE Sec. 1 T52N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-4 
Subregion (LRR): LRR G Lat: 4930045 Long: 0502752 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBFh/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 3 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 8 x 1 =  8  
1. Eleocharis palustris 5 Yes OBL FACW species 3 x 2 =  6  
2. Eleocharis acicularis 3 Yes OBL FAC species  x 3 =    
3. Hordeum jubatum 3 Yes FACW FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 11   14 (B) 
6.      
7.     Prevalence Index = B/A = 1.3  
8        
9.     Hydrophytic Vegetation Indicators 
  11 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 80 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Banks of pond heavily grazed and trampled by cattle. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-18D 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-6 10YR 3/1 70 7.5YR 4/6 10 C PL LS  
6-16+ 10YR 2/1 70 7.5YR 4/6 10 C PL SL  

         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11) X Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

X Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-36+  
Water Table Present? Yes X No  Depth (inches): 16 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 12 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:   
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/18/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-19 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWSE Sec. 31 T53N, R67W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4930388 Long: 0503652 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks: Drainage/Stockpond 

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 1 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 1 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 10 x 1 =  10  
1. Agrostis stolonifera 40 Yes FACW FACW species 48 x 2 =  96  
2. Symphyotrichum ericoides 10  FACU FAC species  x 3 =    
3. Schoenoplectus pungens 10  OBL FACU species 13 x 4 =  52  
4. Hordeum jubatum 5  FACW UPL species 3 x 5 =  15  
5. Medicago sativa 3  UPL Column Totals: 74   173 (B) 
6. Taraxacum officinale 3  FACU  
7. Muhlenbergia asperifolia 3  FACW Prevalence Index = B/A = 2.3  
8        
9.     Hydrophytic Vegetation Indicators 
  74 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-19 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 4/1 70 7.5YR 4/6 10 C PL SCL  
2-16+ 10YR 4/1 70 7.5YR 4/6 10 C PL SCL  

         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  Seasonal saturation and flow. 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 9/18/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-20A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNE Sec. 2 T52N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4929992 Long: 0500759 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 3 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 20 x 1 =  20  
1. Spartina pectinata 25 Yes FACW FACW species 40 x 2 =  80  
2. Eleocharis palustris 15 Yes OBL FAC species  x 3 =    
3. Muhlenbergia asperifolia 15 Yes FACW FACU species 10 x 4 =  40  
4. Symphyotrichum falcatum 10  FACU UPL species  x 5 =    
5. Schoenoplectus pungens 5  OBL Column Totals: 70   140 (B) 
6.      
7.     Prevalence Index = B/A = 2.0  
8        
9.     Hydrophytic Vegetation Indicators 
  70 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-20A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 70 -- -- -- -- L  
2-6 10YR 3/1 70 5YR 5/8 5 C PL SL  

6-16+ 2.5Y 4/2 60 5YR 5/8 8 C PL LS  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks: Seasonal and periodic saturation, see photo for sample site. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  Seasonal saturation and flow. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-20B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNE Sec. 2 T52N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4929699 Long: 0500979 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Pascopyrum smithii 20 Yes FACU FACW species  x 2 =    
2. Melilotus officinalis 20 Yes FACU FAC species  x 3 =    
3. Bouteloua gracilis 5  UPL FACU species 50 x 4 =  200  
4. Schizachyrium scoparium 5  FACU UPL species 13 x 5 =  65  
5. Phleum pratense 5  FACU Column Totals: 63   265 (B) 
6. Artemisia ludoviciana 5  UPL  
7. Nassella viridula 3  UPL Prevalence Index = B/A = 4.2  
8        
9.     Hydrophytic Vegetation Indicators 
  63 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-20B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 80 -- -- -- -- SL  
3-7 10YR 4/2 70 -- -- -- -- SL  

7-12 10YR 4/2 70 -- -- -- -- SL  
12-20 10YR 4/2 60 -- -- -- -- SL  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-20C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWSW Sec. 1 T52N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-4 
Subregion (LRR): LRR G Lat: 4929215 Long: 0501550 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PABFh/PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 4 x 1 =  4  
1. Eleocharis palustris 4 Yes OBL FACW species 4 x 2 =  8  
2. Hordeum jubatum 4 Yes FACW FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 8   12 (B) 
6.      
7.     Prevalence Index = B/A = 1.5  
8        
9.     Hydrophytic Vegetation Indicators 
  8 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 90 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Banks of pond heavily grazed and trampled by cattle. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-20C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 4/2 60 5YR 4/6 10 CS M LS  
2-8 10YR 3/1 70 7.5YR 4/6 10 C PL LS  

8-16+ 10YR 4/1 70 5YR 4/6 10 CS M LS  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-36+  
Water Table Present? Yes X No  Depth (inches): 16 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 10 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-21A 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NWNW Sec. 12 T52N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4928341 Long: 0501564 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMC 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 43 x 1 =  43  
1. Eleocharis palustris 40 Yes OBL FACW species 23 x 2 =  46  
2. Spartina pectinata 15 Yes FACW FAC species 8 x 3 =  24  
3. Rumex crispus 8  FAC FACU species  x 4 =    
4. Hordeum jubatum 8  FACW UPL species  x 5 =    
5. Schoenoplectus pungens 3  OBL Column Totals: 74   113 (B) 
6.      
7.     Prevalence Index = B/A = 1.5  
8        
9.     Hydrophytic Vegetation Indicators 
  74 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-21A 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 2/1 80     SL  
2-6 10YR 4/1 70 7.5YR 4/6 8 C PL SCL  

6-20 10YR 4/1 70 7.5YR 4/6 8 C PLM SL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes X No  Depth (inches): 20 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 16 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-21B 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NENE Sec. 11 T52N, R68W 
Landform (hillslope, terrace, etc): Stockpond Local relief (concave, convex, none): Concave Slope (%): 0-3 
Subregion (LRR): LRR G Lat: 4928593 Long: 0501317 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBFh/PABFh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 45 x 1 =  45  
1. Eleocharis acicularis 30 Yes OBL FACW species  x 2 =    
2. Eleocharis palustris 10 Yes OBL FAC species  x 3 =    
3. Schoenoplectus spp. 5  OBL FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 45   45 (B) 
6.      
7.     Prevalence Index = B/A = 1.0  
8        
9.     Hydrophytic Vegetation Indicators 
  45 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 40 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Banks of pond heavily grazed and trampled by cattle. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-21B 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/1 80 7.5YR 5/6 5 C PL SL  
2-6 10YR 3/1 70 7.5YR 5/6 3 C PL SL  

6-12 10YR 3/1 70 7.5YR 5/6 3 C PL SL  
12-20 10YR 4/2 70 7.5YR 5/8 5 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11) X Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
X High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-36+  
Water Table Present? Yes X No  Depth (inches): 20 Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 12 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-71

ER Addendum 3.4-F 
March 2015



WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-21C 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: NESW Sec. 2 T52N, R68W 
Landform (hillslope, terrace, etc): Drainage Local relief (concave, convex, none): Concave Slope (%): 0-4 
Subregion (LRR): LRR G Lat: 4929149 Long: 0500318 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: Upland 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes  No X  
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 0 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 3 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1. Symphoricarpos occidentalis 10 Yes UPL Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 0 (A/B) 
3.      
4.     Prevalence Index worksheet: 
  10 = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1. Phleum pratense 40 Yes FACU FACW species  x 2 =    
2. Bromus inermis 20 Yes UPL FAC species  x 3 =    
3.     FACU species 40 x 4 =  160  
4.     UPL species 30 x 5 =  150  
5.     Column Totals: 70   310 (B) 
6.      
7.     Prevalence Index = B/A = 4.4  
8        
9.     Hydrophytic Vegetation Indicators 
  60 = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 3 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks:  
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-21C 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-3 10YR 3/2 70 -- -- -- -- SL  
3-7 10YR 3/2 70 -- -- -- -- SL  

7-14 10YR 4/2 70 7.5YR 4/6 3 C PL SCL  
14-20 10YR 4/2 70 7.5YR 4/6 5 C PL LS  

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
 Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes  No X Depth (inches):   
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes  No X 
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-22 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNW Sec. 11 T52N, R68W 
Landform (hillslope, terrace, etc): Pond Local relief (concave, convex, none): Concave Slope (%): 0-2 
Subregion (LRR): LRR G Lat: 4928011 Long: 0500101 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PEMCh 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Yes 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes X No   
Hydric Soil Present? Yes X No  Is the Sampled Area within a Wetland? Yes X No  
Wetland Hydrology Present? Yes X No   
Remarks:  

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC 2 (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata: 2 (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC: 100 (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species 3 x 1 =  3  
1. Hordeum jubatum 5 Yes FACW FACW species 5 x 2 =  10  
2. Eleocharis palustris 3 Yes OBL FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals: 8   13 (B) 
6.      
7.     Prevalence Index = B/A = 1.6  
8        
9.     Hydrophytic Vegetation Indicators 
  8 = Total Cover X 1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status X 2 - Dominance Test is >50% 
1.     X 3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 85 % Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes X No  

Remarks: Heavily grazed and trampled by cattle. 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-22 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

0-2 10YR 3/2 70 -- -- -- -- L  
2-8 10YR 3/1 60 7.5YR 4/6 3 C PL SL  

8-16+ 10YR 3/1 60 7.5YR 4/6 5 C PL SL  
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H) X Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes X No  
  

Remarks:  
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
X Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

X Water Marks (B1)   Dry-Season Water Table (C2) 
  Oxidized Rhizospheres on living 

roots (C3) (where tilled)  

X Sediment Deposits (B2) 
  Oxidized Rhizospheres along Living 

Roots (C3) (Where not tilled) 
  

Crayfish Burrows (C8)  
X Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-6  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes X No  Depth (inches): 16 Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks:  
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
Project/Site: Kendrick Amendment City/County: Crook Sampling Date: 10/1/13 
Applicant/Owner: Strata Energy, Inc. State: Wyoming Sampling Point: 13-23 
Investigator(s): Jim Orpet  -  Intermountain Resources Section, Township, Range: SWNW Sec. 11 T52N, R68W 
Landform (hillslope, terrace, etc): Oil Pit Pond Local relief (concave, convex, none): Concave Slope (%): 0-4 
Subregion (LRR): LRR G Lat: 4928181 Long: 0500101 Datum: NAD27 
Soil Map Unit Name: NA NWI classification: PUBFx 
Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No  (If no, explain in Remarks) 
Are Vegetation  Soil  or Hydrology  significantly disturbed?  Are “Normal Circumstances” present? Nos 
Are Vegetation  Soil  or Hydrology  Naturally problematic?  (if needed, explain any answers in Remarks) 
 

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
Hydrophytic Vegetation Present? Yes  No X  
Hydric Soil Present? Yes  No X Is the Sampled Area within a Wetland? Yes  No X 
Wetland Hydrology Present? Yes X No   
Remarks: Lined oil well wastewater pond. 

 
 

 
VEGETATION – Use scientific names of plants. 
  Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum Plot size:  % Cover Species? Status  
1.     Number of Dominant Species   
2.     That Are OBL, FACW, or FAC  (A) 
3     (excluding FAC-):   
4.     Total Number of Dominant   
   = Total Cover Species Across All Strata:  (B) 
Sapling/Shrub Stratum Plot size: m2 % Cover Species? Status  
1.     Percent of Dominant Species   
2.     That Are OBL, FACW, or FAC:  (A/B) 
3.      
4.     Prevalence Index worksheet: 
   = Total Cover Total % Cover of: Multiply by: 
Herb Stratum Plot size: m2 % Cover Species? Status OBL species  x 1 =    
1.     FACW species  x 2 =    
2.     FAC species  x 3 =    
3.     FACU species  x 4 =    
4.     UPL species  x 5 =    
5.     Column Totals:     (B) 
6.      
7.     Prevalence Index = B/A =   
8        
9.     Hydrophytic Vegetation Indicators 
   = Total Cover  1 - Rapid Test for Hydrophytic Vegetation 
Woody Vine Stratum Plot size:  % Cover Species? Status  2 - Dominance Test is >50% 
1.      3 - Prevalence Index is ≤3.01 
2.      4 - Morphological Adaptations1 (Provide 

supporting data in Remarks or on a separate 
sheet) 

   = Total Cover  
   

% Bare Ground in Herb Stratum 
 

% Cover of Biotic Crust  
 Problematic Hydrophytic Vegetation1 

(Explain)  
 1Indicators of hydric soil and wetland hydrology must 

be present, unless disturbed or problematic. 
     

 Hydrophytic 
Vegetation Present? Yes  No X 

Remarks: Oil well wastewater pond, no vegetation. 

 
US Army Corps of Engineers Great Plains – Version 2.0 
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WETLAND DETERMINATION DATA FORM – Great Plains Region 
 
SOIL Kendrick Amendment Sampling Point: 13-23 
 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 
             Matrix                                Redox Features                       

Depth Color  Color      
(inches) (moist) % Moist % Type1 Loc2 Texture Remarks 

         
         
         
         

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.                    2Location: PL=Pore Lining, M=Matrix. 
         

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 
         
 Histosol (A1)  Sandy Gleyed Matrix (S4)  1 cm Muck (A9) (LRR I,J) 
 Histic Epipedon (A2)  Sandy Redox (S5)  Coast Prairie Redox (A16) (LRR F, G, H) 
 Black Histic (A3)  Stripped Matrix (S6)  Dark Surface (S7) (LRR G) 
 Hydrogen Sulfide (A4)  Loamy Mucky Mineral (F1)  High Plains Depressions (F16) 
 Stratified Layers (A5) (LRR F)  Loamy Gleyed Matrix (F2)      (LRR H outside of MLRA 72 & 73) 
 1 cm Muck (A9) (LRR F, G, H)  Depleted Matrix (F3)  Reduced Vertic (F18) 
 Depleted Below Dark Surface (A11)  Redox Dark Surface (F6)  Red Parent Material (TF2) 
 Thick Dark Surface (A12)  Depleted Dark Surface (F7)  Verry Shallow Dark Surface (TF12)) 
 Sandy Mucky Mineral (S1)  Redox Depressions (F8)  Other (Explain in Remarks) 
 2.5 cm Mucky Peat or Peat (S2) (LRR G, H)  High Plains Depressions (F16)  3Indicators of hydrophytic vegetation 

and wetland hydrology must be present, 
unless disturbed or problematic. 

 5 cm Mucky Peat or Peat (S3) (LRR F)  (MLRA 72 & 73 of LRR H)  

Restrictive Layer (if present):  
 Type:    
 Depth (inches):   Hydric Soil Present? Yes  No X 
  

Remarks: Oil well wastewater pond. 
 
HYDROLOGY 
Wetland Hydrology Indicators:    
Primary Indicators (minimum of one required; check all that apply)  Secondary Indicators (2 or more required) 
X Surface Water (A1)   Salt Crust (B11)   Surface Soil Cracks (B6) 
 High Water Table (A2)   Aquatic Invertebrates (B13)   Sparsely vegetated Concave Surface (B8) 
 Saturation (A3)   Hydrogen Sulfide Odor (C1)   Drainage Patterns (B10) 

 
Water Marks (B1)   Dry-Season Water Table (C2) 

  Oxidized Rhizospheres on living 
roots (C3) (where tilled)  

 
Sediment Deposits (B2) 

  Oxidized Rhizospheres along Living 
Roots (C3) (Where not tilled) 

  
Crayfish Burrows (C8)  

 Drift Deposits (B3)   Presence of Reduced Iron (C4)   Saturation Visible on Aerial Imagery (C9) 

 Algal Matt or Crust) (B4)   Thin Muck Surface (C7) Shallow   Geomorphic Position (D2) 
 Iron Deposits (B5)   Other (Explain in Remarks)   FAC-Neutral Test (D5) 
 Inundation Visible on Aerial Imagery (B7)     Frost-Heave Hummocks (D7) (LRR F) 
 Water-Stained Leaves (B9)       
Field Observations:  
Surface Water Present? Yes X No  Depth (inches): 0-36  
Water Table Present? Yes  No X Depth (inches):  Wetland Hydrology Present? 
Saturation Present? Yes  No X Depth (inches):  Yes X No  
(includes capillary fringe)     
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: Oil well wastewater pond. 
US Army Corps of Engineers Great Plains – Version 2.0 
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Photo 1.  Sample Site 13-1A in September of 2013. 

 
 
 
 
 

 
Photo 2.  Sample Site 13-1B in September of 2013. 
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Photo 3.  Sample Site 13-1C in September of 2013. 

 
 
 
 

 
Photo 4.  Sample Site 13-2 in September of 2013. 
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Photo 5.  Sample Site 13-3 in September of 2013. 

 
 
 
 
 

 
Photo 6.  Sample Site 13-4 in September of 2013. 
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Photo 7.  Sample Site 13-5A in September of 2013. 

 
 
 
 
 

 
Photo 8.  Sample Site 13-5B in September of 2013. 
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Photo 9.  Sample Site 13-5C in September of 2013. 

 
 
 
 
 
 

 
Photo 10.  Sample Site 13-6A in September of 2013. 
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Photo 11.  Sample Site 13-6B in September of 2013. 

 
 
 
 
 

 
Photo 12.  Sample Site 13-6C in September of 2013. 
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Photo 13.  Sample Site 13-7 in September of 2013. 

 
 
 
 
 

 
Photo 14.  Sample Site 13-8 in September of 2013. 
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Photo 15.  Sample Site 13-9 in September of 2013. 

 
 
 
 
 

 
Photo 16.  Sample Site 13-10 in September of 2013. 
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Photo 17.  Sample Site 13-11 in September of 2013. 

 
 
 
 
 

 
Photo 18.  Sample Site 13-12A in September of 2013. 
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Photo 19.  Sample Site 13-12C in September of 2013. 

 
 
 
 
 

 
Photo 20.  Sample Site 13-12B in September of 2013. 
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Photo 21.  Sample Site 13-13 in September of 2013. 

 
 
 
 
 

 
Photo 22.  Sample Site 13-14 in September of 2013. 
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Photo 23.  Sample Site 13-15 in September of 2013. 

 
 
 
 
 

 
Photo 24  Sample Site 13-16 in September of 2013. 
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Photo 25.  Sample Site 13-17 in September of 2013. 

 
 
 
 
 

 
Photo 26.  Sample Site 13-18A in September of 2013. 
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Photo 27.  Sample Site 13-18B in September of 2013. 

 
 
 
 
 

 
Photo 28.  Sample Site 13-18C in September of 2013. 
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Photo 29.  Sample Site 13-18D in September of 2013. 

 
 
 
 
 

 
Photo 30.  Sample Site 13-19 in September of 2013. 
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Photo 31.  Sample Site 13-20A in September of 2013. 

 
 
 
 
 

 
Photo 32.  Sample Site 13-20B in September of 2013. 
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Photo 33  Sample Site 13-20C in early October of 2013. 

 
 
 
 
 

 
Photo 34  Sample Site 13-21A in early October of 2013. 
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Photo 35.  Sample Site 13-21B in early October of 2013. 

 
 
 
 
 

 
Photo 36.  Sample Site 13-21C in early October of 2013. 
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Photo 37.  Sample Site 13-22 in early October of 2013. 

 
 
 
 
 

 
Photo 38.  Sample Site 13-23 in early October of 2013. 
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2014 Aquifer Test Results and Analysis  
For the Proposed Kendrick Expansion Area 

1.0 INTRODUCTION 

This report presents the results of the 2014 aquifer testing program 

conducted at the Strata Energy (Strata) proposed Kendrick Expansion Area 

(KEA). Three separate aquifer tests, approximately 24 hours in pumping time, 

were conducted at three well clusters located within the proposed KEA. Well 

cluster locations are depicted on Figure 1. The three well clusters consist of 

four wells, each of which is completed in one of four discrete intervals: 1) the 

ore zone (OZ - the mining target), 2) the deep monitoring interval (DM - the first 

discrete sand interval beneath the ore zone), 3) the shallow monitoring interval 

(SM - the first discrete aquifer above the ore zone), or 4) the surficial aquifer 

(SA - the shallow aquifer).  

The number and locations of the aquifer tests were selected after 

consultation with the Wyoming Department of Environmental Quality Land 

Quality Division (WDEQ/LQD) and were spatially distributed throughout the 

proposed KEA to help characterize the regional aquifer characteristics. A 

number of aquifer tests have been conducted in the adjacent Ross area by 

Strata and others as described in the aquifer test report included in the 

approved Ross permit application. As a result, the aquifer characteristics 

within Ross have been well documented. WDEQ/LQD recommended that 

Strata conduct three aquifer tests within the KEA and only if the results of the 

aquifer tests demonstrated that the aquifer parameters in KEA were 

significantly different than Ross would additional aquifer tests be necessary.  

The results described in this analysis have demonstrated that the aquifer 

characteristics at the three tested KEA cluster wells are similar to those within 

the Ross area; therefore, additional aquifer tests were not necessary. All of the 

aquifer tests were single well drawdown and recovery tests, which are 

acceptable for WDEQ/LQD and are also specifically listed as acceptable 

methods for determining aquifer parameters in Section 2.7.3 of NUREG-1569. 
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Figure 1. Regional Baseline Monitor Well Cluster Locations within the Proposed KEA.
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The results of these aquifer tests have provided Strata information to expand 

the regional groundwater model into the KEA and provide reasonable 

assurance that many of the design criteria, such as monitor well spacing, that 

were developed for Ross are valid in the KEA. As part of the wellfield data 

packages developed prior to the initiation of actual ISR operations, Strata will 

conduct many additional multi-well aquifer tests. The results of these 

additional aquifer tests will provide additional assurance prior to mining that 

the wellfield design criteria used in the KEA is appropriate. 

1.1 Purpose and Scope 

This report is a component of a comprehensive license/permit 

application for the proposed KEA and describes the methods and techniques 

used to measure the hydraulic characteristics (e.g., hydraulic conductivity (K) 

and transmissivity (T)) of the ore zone along with a tabulation of the test 

results. In addition, confinement and hydraulic isolation of the ore zone from 

the overlying and underlying aquifers is demonstrated in the immediate vicinity 

of each well cluster. This report also compared the well specific parameter of 

specific capacity (a well’s yield per unit of drawdown) at each of the pumping 

wells.  

1.2 Report Organization 

To facilitate review, this report is designed as a stand-alone document. 

Monitoring well completion information is summarized in Table 1. Table 2 is a 

drawdown response summary and Table 3 presents the aquifer hydraulics 

summary. Table 4 lists a summary of the aquifer hydraulics presented in the 

previous 2010 Ross aquifer test report for comparison to the proposed KEA 

aquifer test results. Field data forms and plots of the time-drawdown data and 

analytical results for each test are contained in Appendices A through C. 
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Table 1. Proposed KEA Aquifer Test Well Completion Information 

Date 
Pumping 
Began  

Regional 
Baseline Well 

ID  
Geologic Unit 
Monitored  Well Type  

Radial 
Distance from 
Pumping Well 

Depth to 
Top of 
Screen 

Depth to 
Bottom of 

Screen 
Well Screen 

Length 
(ft) (ft bgs) (ft bgs) (ft) 

November 
17, 2014 

5368-24-12 OZ 

Lower Lance 
Formation/Upper 

Fox Hills Sandstone Pumping 0.00 750 770 20 
5368-24-12 SA1 Lance Formation Observation 48.27 100 115 15 
5368-24-12 SM Lance Formation Observation 65.29 565 595 30 

5368-24-12 DM 
Lower Fox Hills 

Sandstone Observation 52.62 865 880 15 
                

November 
19, 2014 

5368-41-36 OZ 

Lower Lance 
Formation/Upper 

Fox Hills Sandstone Pumping 0.00 665 695 30 
5368-41-36 SA1 Lance Formation Observation 47.23 75 112 37 
5368-41-36 SM Lance Formation Observation 70.86 540 580 40 

5368-41-36 DM 
Lower Fox Hills 

Sandstone Observation 49.93 930 937 7 
                

November 
20, 2014 

5268-21-11 OZ 

Lower Lance 
Formation/Upper 

Fox Hills Sandstone Pumping 0.00 990 1020 30 
5268-21-11 SA1 Lance Formation Observation 46.30 50 70 20 
5268-21-11 SM Lance Formation Observation 71.84 790 830 40 

5268-21-11 DM 
Lower Fox Hills 

Sandstone Observation 48.16 1140 1150 10 
1  SA wells were not monitored on these dates. 
bgs = Below ground surface. 
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Table 2. Proposed KEA Aquifer Test Drawdown and Response Summary 

Regional 
Baseline Well 
ID  Well Type  

Initial 
Depth to 
Water1 

Water Level 
Elevation 

Constant 
Discharge 

Rate 

Duration 
of 

Pumping  
Maximum 
Drawdown  

Time After 
Pump On 
For First 

Drawdown 
Response 

Specific 
Capacity 

(ft) (ft amsl) (gpm) (mins) (ft) (min) (gpm/ft) 
5368-24-12 OZ Pumping 304.20 4035.58 7.0 1473 55.98 0.00 0.13 
5368-24-12 SM Observation 246.01 4089.12     no effects no effects   
5368-24-12 DM Observation 309.00 4029.83     no effects no effects   
                  
5368-41-36 OZ Pumping 358.04 4059.60 3.7 1485 51.95 0.00 0.07 
5368-41-36 SM Observation 316.19 4103.48     no effects no effects   
5368-41-36 DM Observation 374.78 4046.01     no effects no effects   
                  
5268-21-11 OZ Pumping 388.80 3985.40 2.9 1440 30.23 0.00 0.10 
5268-21-11 SM Observation 392.27 3979.34     no effects no effects   
5268-21-11 DM Observation 344.71 4028.17     no effects no effects   
1  Below measuring point (top of casing) when test began. 
amsl = Above mean sea level. 
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Table 3. Proposed KEA Aquifer Test Summary of Hydraulic Characteristics 
Regional 
Baseline Well 
ID Well Type Interpretation Method 

Transmissivity 
(ft2/day) 

Aquifer 
Thickness* (ft) 

Hydraulic 
Conductivity 

(ft/day) 

5368-24-12 OZ Pumping 

Cooper Jacob Straight Line 
Drawdown 25.75 29 0.89 

Theis Recovery 22.83 0.79 
Theis, 1935 25.85 0.89 

 

5368-41-36 OZ Pumping 

Cooper Jacob Straight Line 
Drawdown 10.80 58 0.19 
Theis, 1935 11.53 0.20 

Hantush, 1961 12.08 0.21 
 

5268-21-11 OZ Pumping 

Cooper Jacob Straight Line 
Drawdown 25.52 30 0.85 

Theis Recovery 25.48 0.85 
Theis, 1935 25.54 0.85 

 
Minimum 10.80   0.19 
Maximum 25.85   0.89 

Average 20.18   0.62 
* The aquifer thickness is calculated based on the thickness of aquifer assumed to contribute water to the well within the immediate vicinity of 

the pumped well.  Regionally, the entire thickness of the OZ interval may be thicker but local confining layers are believed to limit the ability 
of the entire OZ interval to contribute water to the well. 
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Table 4. Ross Aquifer Test Comparison 

 

2.0 SITE CHARACTERIZATION 

2.1 Stratigraphy 

A comprehensive discussion of the proposed KEA hydrostratigraphy is 

presented in Section 3.4.3.1.3 of the Environmental Report (ER). The units 

discussed in this report (SA, SM, OZ, and DM) are discrete stratigraphic 

intervals within the Lance and upper Fox Hills formations. The following 

discussion pertains to the stratigraphy in the vicinity of the three aquifer tests. 

2.1.1 Surficial Aquifer (SA) 

The surficial aquifer (SA) is the upper-most water-bearing unit in the 

KEA. The SA unit is under water table conditions in some locations. However, 

at wells 5368-24-12 and 5268-21-11 the water level is above the top of the SA 

screen interval, and at well cluster 5368-41-36 the SA unit was dry after the 

initial reading on December 2, 2012. Total depths of the SA wells range from 75 

feet bgl (at the 5268-21-11 SA well site) to 125 feet bgl (at the 5368-24-12 SA 

well site). The depths to water in the SA wells range from approximately 51 feet 

bgl (at the 5268-21-11 SA well site) to 78 feet bgl (at the 5368-24-12 SA well 

site).  

Regional 
Baseline Well 
ID 

Average Transmissivity 
(ft2/day) 

Average Hydraulic 
Conductivity (ft/day) 

Average Storativity 
(unitless) 

34-7 OZ 270.05 4.51 n/a 
    
42-19 OZ 13.05 0.15 n/a 
    
34-18 OZ 23.00 0.22 n/a 
    
14-18 OZ 13.80 0.46 n/a 
    
21-19 OZ 30.15 0.86 n/a 
    
12-18 OZ* 95.86 4.18 6.75E-05 
    
Minimum 13.05 0.15  
Maximum 270.05 4.51  
Average 74.32 1.73  

*12-18 OZ cluster averages include values from observation wells OW1B57-1, OWB58-1, and OWB60-1. 
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During the KEA aquifer tests, the SA interval was not monitored. As 

described in Section 2.1.2, between the SA interval and the OZ interval, there 

are additional confined water-bearing intervals including the SM interval. 

Available geologic logs, as well as differences in measured static water levels, 

indicate that the SA interval is not in communication with the SM interval. 

Since the SM interval is the first interval above the OZ aquifer that would 

potentially be impacted by pumping, it was not necessary to monitor intervals 

above the SM interval unless impacts were observed in the SM interval. No 

impacts were observed in the SM interval therefore, no additional monitoring in 

the SA interval was conducted. 

2.1.2 Shallow Monitoring Unit (SM) 

The SM unit consists of the first Lance Formation non-ore bearing 

sandstone stratigraphically above the ore zone. The SM unit will be monitored 

for vertical excursions from the ore zone during uranium ISR operations. The 

SM unit is separated from the ore zone by interbedded sandstones, siltstones 

and claystones. The distance from the base of the SM screened interval to the 

top of the OZ interval is variable and ranges in the tested wells from 85 feet at 

the 5368-41-36 well cluster to 160 feet at the 5268-21-11 well cluster. In the 

wells used for aquifer testing, confining heads ranged from 220 feet in well 

cluster 5368-41-36 to 450 feet in well cluster 5268-21-11. Confining head, a 

term used interchangeably with hydraulic head or hydrostatic head, is defined 

herein as the height of a vertical column of water in a well bore above the top of 

the monitored unit. Table 2 presents water level elevations for the various 

monitoring units at the tested well sites in November 2014 prior to the aquifer 

tests. The heads in the SM unit at the 5368-41-36 and 5368-24-12 clusters 

were approximately 44 and 54 feet higher, respectively, than those in the ore 

zone at the aquifer test sites. However, water levels in the 5268-21-11 SM 

interval were approximately 6 feet lower than the OZ interval. The groundwater 

model (Addendum 3.4-I) discusses in detail how pumpage, beginning in the 

1980s, from enhanced oil recovery (EOR) water supply wells completed in the 
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SM and OZ units, located within and adjacent to the proposed KEA, has 

depressed the aquifers’ hydrostatic heads from background conditions, 

particularly in the southern portion of the KEA.  

2.1.3 Ore Zone Aquifer (OZ) 

As its name implies, the ore zone (OZ) is the mining target in the 

proposed KEA. The ore zone consists of uranium-bearing sandstone units 

within the upper Fox Hills Formation (FH horizon) and the lower Lance 

Formation (LL1, LLS, and LL2 units horizon). A single ore zone monitoring well 

located at all three of the tested well clusters is completed within the ore-

bearing interval, which ranges from 58 feet thick (at the 5368-41-36 well 

cluster) to 29 feet thick (at the 5368-24-12 well cluster). Beneath the base of 

the ore zone is a dark grey claystone, referred to as the BFW1 horizon, or the 

Lower Confining Unit. The ore zone is a confined aquifer, with confining heads 

ranging from 210 feet to over 580 feet. 

Typically, the ore-bearing roll front sands are very fine-grained and are 

interbedded with claystones. The fine-grained claystones in the ore zone may 

serve as local confining units. This is evident at 5368-24-12 OZ and 5268-21-

11 OZ where local confining units essentially limit the thickness of the 

contributory OZ aquifer, in the immediate vicinity of the wells, to roughly  

30 feet. Regionally, it is believed that additional OZ sand packages are in 

communication with each other which is evident at the 5368-41-36 OZ well 

where the contributory thickness of the aquifer is estimated at 58 feet. 5368-

41-36 OZ is a partially penetrating well with the screen only about half as thick 

(30 feet) as the estimated contributory aquifer. Based on the electric log at the 

5368-41-36 cluster, it is believed that the 5368-41-36 OZ well is completed 

across an interval of finer grained sands as compared to the strata immediately 

above the screened interval (see Figures 3, 4 and 5). Even though the 

intervening shale units immediately above the screened interval are less 

pronounced at the 5368-41-36 cluster than at the other clusters, they may still 

result in vertical heterogeneity, which will limit contribution of groundwater 
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from the portion of the aquifer immediately overlying the screened interval. 

This may explain the lower transmissivity calculated at the cluster.  

2.1.4 Deep Monitoring Unit (DM) 

The DM unit wells are completed in the first discrete sandstone beneath 

the ore zone. The top of the DM screen interval in the tested wells range from 

95 feet to 235 feet below the base of the OZ screened interval, with well 5368-

24-12 OZ and 5368-24-12 DM having the least vertical separation, and wells 

5368-41-36 OZ and 5368-41-36 DM having the greatest vertical separation. 

The DM unit is confined with heads in the tested wells ranging from 550 feet at 

the 5368-24-12 and 5368-41-36 well clusters to 750 feet in the 5268-21-11 

well cluster. As shown on Table 2, the heads in the DM unit are lower than the 

OZ heads at the 5368-24-12 and 5368-41-36 locations, and higher than the 

OZ heads at the 5368-21-11 location. As discussed in Section 2.1.2, EOR water 

supply wells pumping from the ore zone near the 5268-21-11 well have 

depressed the OZ aquifer, which explains why the water level is lower in the OZ 

well than the DM well at this location. 

2.2 Previous Investigations 

Previous tests were conducted at the Ross site by Nubeth in 1977 

(Manera 1977 and Hamilton 1977) and in 1978 (Manera 1978). In 2010, Strata 

conducted additional aquifer tests at the licensed Ross site. The results of the 

Nubeth aquifer tests as well as the Ross aquifer tests are described in detail 

within the aquifer test report in the approved Ross license application. As 

previously described in the Ross aquifer test report, the average ore zone 

transmissivity measured during the 1977 and 1978 Nubeth aquifer test was 

18.5 ft2/day and 17.5 ft2/day, which resulted in calculated average hydraulic 

conductivities (K) of 0.18 ft/day and 0.22 ft/day. The results of the 2010 Ross 

ISR aquifer test are summarized in Table 4. In comparing the results in Table 3 

to the results in Table 4, the transmissivity and hydraulic conductivity values 

calculated from the aquifer tests in the proposed KEA, generally fall within the 

range of values obtained from the 2010 Ross aquifer test. Further, the results 
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of the aquifer tests in the proposed KEA yielded similar results as the 1977 and 

1978 Nubeth aquifer tests.  

3.0 2014 AQUIFER TEST PROCEDURES 

3.1 Well Installation, Completion and Borehole Abandonment 

All baseline monitoring wells were constructed using conventional  

mud-rotary drilling techniques in accordance with relevant WDEQ and SEO 

specifications for monitor wells.  

The intake interval consists of 3-inch diameter, 0.010-inch slot rod-

based PVC V-wire well screen. Air-lift development was conducted until field 

parameters stabilized. Due to low water production, airlift operations 

conducted in the DM wells were not able to successfully clean and develop the 

wells. 

3.2 Aquifer Test Equipment/Discharge Management 

The OZ wells were equipped with dedicated Goulds submersible  

2 horsepower (Model 18GS20) pumps powered by a portable generator. Pump 

setting depths ranged from 624 feet in well 5368-41-36 OZ to 950 feet in well 

5268-21-11 OZ. Discharge rate was regulated using a gate valve and flow 

meter. During testing, constant flow was maintained by adjusting the gate 

valve.  

Field parameters of electrical conductivity, pH, temperature, dissolved 

oxygen, oxidation-reduction potential and turbidity were measured on a regular 

basis and recorded during the course of each test. Discharge was authorized 

through a temporary WYPDES discharge permit WYG720359. In accordance 

with the permit, the discharge was monitored for flow, TDS, TSS, pH, radium, 

and uranium. 

3.3 Background Monitoring/Antecedent Conditions 

As each of the monitoring wells were installed, the monitoring of 

background/antecedent conditions began with acquisition of manual 
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groundwater level measurements (starting October 2013) using an electric 

water level meter. Dedicated, non-vented pressure transducers and data 

loggers were installed at each well prior to the aquifer tests. Transducer 

specifications are presented in Table 5. Transducer accuracy, as stated by the 

manufacturer, is ±0.1 percent of full-scale reading (i.e., 100 psi); therefore, the 

limit of accuracy is up to 0.1 psi, or about 0.23 feet. 

Table 5. Monitor Well Pressure Transducer Specifications 

Transducer 
Parameters 
Measured Accuracy/Resolution 

Geotech 100 psi temp, pressure level  Temp ±0.1° C/0.01°C 
Press. ± 0.1% of full scale 

 

Continuous barometric pressure data collection at the project area began 

in March 2010 with installation of In-Situ’s Baro TROLL® at Strata’s Oshoto 

field office. A graph of barometric pressure for November 2014 is presented in 

Figure 2, and as shown, the average barometric pressure was 12.6 psi. The 

maximum pressure change that month was a drop of 0.30 psi, which occurred 

during the period from November 19 through November 22. Data from non-

vented transducers was corrected using this barometric data. 

Groundwater level hydrographs for each monitoring well are included in 

Addendum 3.4-H. The period of record is generally from the fourth quarter of 

2012 through the fourth quarter of 2013. Potentiometric surfaces, hydraulic 

gradients, and recharge/discharge areas for the DM, OZ, SM, and SA aquifer 

units are addressed in Sections 3.4.3.1 and 3.4.3.2 of the ER. 

During the test period, all transducers at the cluster being tested were 

set to record data each minute. The minute by minute data for each well are 

presented in Appendices A through C in the form of hydrographs. As noted in 

Section 4, the water levels measured in the SM and DM aquifers were not 

impacted by pumping in the OZ aquifer. 
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Figure 2. KEA Barometric Pressure November 2014 
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3.4 Test Procedures and Methods of Analysis 

Based on the well responses during air lifting and sample pumping, the 

optimum pumping rates for the aquifer tests were estimated. The pre-selected 

discharge rates were adequate to stress the well for the purposes of aquifer 

analysis. 

The AquiferWin32 (ESI 2003) software package was used for the analysis of 

the aquifer test data using various analytical methods. The raw transducer 

data were downloaded from the Geotech transducers using a laptop computer 

in the field. The original unvented transducer data was then corrected to 

eliminate barometric pressure effects from the measurements using barometric 

data collected at the field office and converted into Excel files (“.xls” file 

extension). The time-drawdown data, along with the pumping rates and well 

completion information, were then imported into the AquiferWin32 program for 

analysis. 

4.0 WELL CLUSTER AQUIFER TESTS 

4.1 5368-24-12 

4.1.1 Well Locations and Completion Intervals 

The 5368-24-12 well cluster is located in the NE¼ SW¼ of Section 12, 

T53N, R68W, as depicted on Figures 1 and 3. The well cluster consists of one 

well each completed in the SA, SM, OZ and DM monitoring intervals. Figure 3 

depicts the distances between wells and the type log at that location with 

respective completion intervals and water level elevations measured in October 

2013. Note that water elevations measured in November 2014 were used for 

purposes of analyzing the results of the aquifer test and these water levels may 

not match the October 2013 measurements. The 5368-24-12 well cluster was 

tested on November 17-18, 2014 by pumping the OZ well and observing 

responses in the pumping well, the overlying SM well, and the underlying DM 

well. 
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4.1.2 Pumping Rate and Duration 

The pumping phase of the constant rate test at the 5368-24-12 well 

cluster was initiated at 1321 hours on November 17 and ended on November 

18 at 1353 hours for a total duration of 1,473 minutes, or 24 hours and  

33 minutes. The time-weighted average discharge rate of the constant rate test 

was 7.0 gpm. To maintain constant discharge, test personnel made minor 

adjustments with the gate valve during the test. Field data sheets and time-

drawdown plots are presented in Appendix A. 

4.1.3 Well Responses 

The drawdown and recovery plot for the pumped well is presented in 

Appendix A, as are the hydrographs of wells 5368-24-12 SM, 5368-24-12 OZ, 

and 5368-24-12 DM. Total drawdown in the pumped well was 55.98 feet. 

Thirty-six feet of drawdown occurred in the first 10 minutes of the test as well 

bore storage was removed. Drawdown diminished slightly as the result of a 

slight decline in discharge rate from roughly 200 minutes to 1,100 minutes 

into the test. This can be seen on the time-drawdown plot for the pumped well. 

Roughly 0.5 foot of recovery had occurred over that time interval, so the 

discharge rate was adjusted up slightly and maintained until the pumping 

period ended. No response to pumping in the OZ well was observed in the SM 

or DM wells at this site during the entire drawdown and recovery period.  

4.1.4 Determination of Aquifer Parameters 

The time-drawdown and recovery data from the pumped well, 5368-24-

12 OZ, were analyzed using the Cooper–Jacob drawdown (1946) method, Theis 

Recovery (1946) method, and the Theis (1935) method. The Cooper-Jacob 

drawdown and Theis methods both analyze the time drawdown curve that 

occurs during active pumping. The Theis analysis method involves matching 

the Theis type curve to drawdown data collected during the aquifer test. The 

Cooper-Jacob drawdown method, a simplification of the Theis procedure, is a 

linear regression analysis that calculates the transmissivity based on the slope 
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of the drawdown data plotted on a semilog graph. The Theis Recovery method 

analyzes the time recovery curve that occurs during recovery of the well after 

the pumping phase of the aquifer test ends. The Theis Recovery method 

involves matching the time recovery curve measured in the aquifer with the 

Theis water level recovery solution developed for fully penetrating wells. The 

analyses are presented in Appendix A and results are summarized in Table 3. 

During the pumping stage of the aquifer test, slight changes in the pumping 

rates and well entrance losses may affect the slope and shape of the drawdown 

curve. However, during the water level recovery portion of the test, the recovery 

curve is not affected by changes in the pumping rate and the flow volume 

coming into the well is much lower, which results in decreased entrance losses. 

As a result, the Theis Recovery analysis provides the most accurate analysis of 

the aquifer. For comparison purposes all three analyses methods were used to 

evaluate the aquifer drawdown data measured at 5368-24-12 OZ.   

4.2 5368-41-36 

4.2.1 Well Locations and Completion Intervals 

The 5368-41-36 well cluster is located in the SE¼ SE¼ of Section 25, 

T53N, R68W as depicted on Figures 1 and 4. The well cluster consists of one 

well each completed in the SA, SM, OZ and DM monitoring intervals. Figure 4, 

depicts the distances between wells and the type log at that location with 

respective completion intervals and water level elevations measured in October 

2013. The 5368-41-36 well cluster was tested on November 19-20, 2014 by 

pumping the OZ well and observing responses in the pumping well, the 

overlying SM well, and the underlying DM well. 

4.2.2 Pumping Rate and Duration 

The pumping phase of the constant rate test at the 5368-41-36 well 

cluster was initiated at 0915 hours on November 19 and ended at 1000 hours 

on November 20, for a total duration of 1,485 minutes, or 24 hours and  

45 minutes. The time-weighted average discharge rate was 3.7 gpm. During the 
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Figure 4. 5368-41-36 Regional Baseline Monitor Well Cluster Location and Layout.
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aquifer test, frequent adjustments to the flow rate were made by test personnel 

in order to maintain a constant discharge rate. Field data sheets and time-

drawdown plots are presented in Appendix B. 

4.2.3 Well Responses 

The drawdown and recovery plot for the pumped well, 5368-41-36 OZ, 

and the hydrographs of wells 5368-41-36 SM, 5368-41-36 OZ, and 5368-41-36 

DM are included in Appendix B. Total drawdown in the pumped well was  

51.95 feet. No drawdown response to pumping in the OZ well was observed in 

either the SM well or the DM well. Over the roughly 19-day period of water level 

data in the 5368-41-36 DM hydrograph, the general water level trend remained 

unchanged as the water elevation steadily increased. 

4.2.4 Determination of Aquifer Parameters 

The time-drawdown data from the pumped well, 5368-41-36 OZ, were 

analyzed using the Cooper-Jacob drawdown method, the Theis (1935) method, 

and the Hantush (1961) method. The Hantush (1961) method is a variation of 

the Theis method developed to include the effects of a partially penetrating 

well. The Hantush method evaluates the drawdown portion of the pumping 

curve and was included in the analyses for the 5368-41-36 OZ well because 

this well is partially completed across the OZ aquifer. As noted in Section 2.1.3, 

the electric log for 5368-41-36 indicates that immediately above the screened 

interval, there is a zone that includes thin shale layers, which may limit the 

contribution of water from the overlying portion of the aquifer. If the shale is 

sufficiently impermeable, the overlying and underlying portion of the aquifer 

may act, on a local scale, as two separate aquifers. Therefore, the Theis and 

Cooper-Jacob analyses were also completed and compared to Hantush method. 

The aquifer parameters determined by the separate methods are similar, which 

indicates that even though the well has a partially penetrating completion, the 

shale intervals may slow vertical contribution of water from the overlying 
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aquifer. The analyses are presented in Appendix B and results are summarized 

in Table 3. 

4.3 5268-21-11 

4.3.1 Well Locations and Completion Intervals 

The 5268-21-11 well cluster is located in the NE¼ NW¼ of Section 11, 

T53N, R68W as depicted on Figures 1 and 5. The well cluster consists of one 

well each completed in the SA, SM, OZ and DM monitoring intervals. Figure 5 

depicts the distances between wells and the type log at that location with 

respective completion intervals and water level elevations. The 5268-21-11 well 

cluster was tested on November 20-21, 2014 by pumping the OZ well and 

observing responses in the pumping well, the overlying SM well, and the 

underlying DM well. 

4.3.2 Pumping Rate and Duration 

The pumping phase of the constant rate test at the 5268-21-11 well 

cluster was initiated at 1100 hours on November 20 and ended on November 

21 at 1100 hours, for a total duration of 1,440 minutes, or 24 hours. The time-

weighted average discharge rate was 2.9 gpm. Prior to the November 20-21 

aquifer test at 5268-21-11, Strata conducted an additional aquifer test which 

occurred between November 10, 2014 and November 11, 2014 for a total 

duration of 1,487 minutes. The pumping rate for the initial test was 2 gpm. 

During the initial aquifer test, fluctuation in the flow rate was too large to meet 

data quality objectives so the results of the initial aquifer test are not analyzed 

in this report. Nevertheless, water level data from the November 10-11 aquifer 

test was included in the DM and SM well hydrographs because it provides a 

longer time record to analyze water level trends in the SM and DM aquifers. 

Field data sheets and time-drawdown plots are presented in Appendix C. 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
20

ER Addendum 3.4-G 
March 2015



SPD444M

SPD447M

SPD448M

SPD501M

SPD682M SPD685M

SPD82M

5268-21-11 SM

5268-21-11 DM

5268-21-11 OZ

5268-21-11 SA

NWNW

NE/4 NW/4
SECTION 11

NW/4 NE/4
SECTION 11

SWSESESWSWSW

4370

4380

4390
4400

4400
4390

43904400

4370

4380

4410

4420

434043504360

4330

4320

43
50

42
90

43
00

43
10

43
20

43
30

43
40

4360

4300

43
50

4360

4340

4370

4350

4370

4300
431043204330434043504360

43804390
4400

4410
4420

4430

4420

4410

4350

4360

4370

4380

E. 700000

E. 700000

E. 701000

E. 701000

E. 702000

E. 702000

N
.1

46
20

00

N
.1

46
20

00

N
.1

46
30

00

N
.1

46
30

00

SPD44

5268-21-11 SM

5268-21-11 DM

5268-21-11 OZ

5268-21-11 SA

4360

4420

4410

4400
4390

4380

4370

3520

3560

3600

3640

3680

3720

3760

3800

3840

3880

3920

3960

4000

4040

4080

4120

4160

4200

4240

4280

4320

3320

3360

3400

3440

3480

3200

3240

3280

70

50

830

790

990

1020

1140
1150DM

OZ

SM

SA

SA 4322.8

SM 4025.8

OZ 3962.1
DM 3978.8

SM

DM EL.

SCREENED INTERVAL
AND DEPTH
(FT B.G.S.)

WATER LEVEL ELEVATIONS IN FT
 IN RESPECTIVE AQUIFERS FROM

OCTOBER 2013 WATER LEVEL SURVEY

LEGEND

OZ EL.
SM EL.
SA EL.

OZ

DM

SA

WELL CLUSTER 5268-21-11 Drawing Coordinates: WY83EF

K:\Sheridan\Strata\12145\_ACAD_WY83E\DWGS_PUMP_TEST\KPA1_CLUSTER_5268-21-11_PTEST.dwg  3/11/2015 9:37:54 AM mal mcgill

Figure 5. 5268-21-11 Regional Baseline Monitor Well Cluster Location and Layout.
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4.3.3 Well Responses 

The drawdown and recovery plot for the pumped well, 5268-21-11 OZ, 

and the hydrographs of wells 5268-21-11 SM, 5268-21-11 OZ, and 5268-21-11 

DM are included in Appendix C. Total drawdown in the pumped well was 30.23 

feet. No drawdown response from pumping was observed in the SM or DM 

wells.  

4.3.4 Determination of Aquifer Parameters 

The time-drawdown data from the pumped well, 5268-21-11 OZ, were 

analyzed using the Cooper-Jacob drawdown method, the Theis Recovery (1946) 

method, and the Theis (1935) method. Aquifer parameters measured in well 

5268-21-11 OZ are summarized in Table 3, and the analyses are presented in 

Appendix C. Transmissivity estimates are similar between all three methods. 

Hydraulic conductivity was calculated to be the same for all three methods. 

5.0 SUMMARY AND CONCLUSIONS 

A summary of the aquifer parameters for the proposed KEA as 

determined by aquifer tests: 

• In November 2014, Strata conducted three successful aquifer tests at 
separate well clusters (Figure 1). A total of 9 determinations of 
transmissivity (Table 3) were made for the ore zone, ranging from a 
minimum 10.80 ft2/day to a maximum of 25.85 ft2/day with an 
average of 20.53 ft2/day. Various aquifer test analysis methods were 
employed to analyze the time-drawdown and recovery data recorded 
during each test, and the method(s) most representative of actual 
aquifer conditions are indicated as such. 

• Results of the previous aquifer tests conducted at the Ross site by 
Nubeth in 1977 and 1978 (Manera 1977 and 1978, Hamilton 1977) 
are similar to Strata’s KEA aquifer test results. Transmissivity values 
estimated from the KEA tests (11 ft2/day minimum to 29.4 ft2/day 
maximum) are within the same range of values as those measured 
during previous aquifer tests in the Ross area. 
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• No effects from pumping were measured in any of the overlying SM or 
underlying DM unit wells at the three well clusters.  

• Hydraulic conductivities determined from the aquifer test 
transmissivities ranged from 0.19 to 0.89 ft/day with an average of 
0.62 ft/day. These hydraulic conductivities are in the range of text 
book values for fine-grained sand, very fine-grained sand and silt 
(Bureau of Reclamation 1977). 

• The drawdown and recovery curves developed from the data collected 
during the aquifer tests were sufficient to successfully analyze the 
aquifer tests using the empirical methods described in this report. 
This demonstrates that the 24-hour aquifer test durations were 
adequate to meet the primary goal of this aquifer test, which was to 
develop aquifer hydrologic parameters for the ore zone aquifer. 

 

For the three pumped wells, the specific capacities (as shown on Table 2) 

range from a high of 0.13 gpm/ft to a low of 0.07 gpm/ft. The amount of 

drawdown required to produce a particular yield is determined by the hydraulic 

nature of the aquifer, the well design, and/or the construction and 

development of the well. By definition, the less efficient a well is, the lower its 

specific capacity will be. A direct relationship exists between each of the wells’ 

specific capacities and the aquifer’s transmissivity determined by the 

drawdown measured at that respective well: the higher the specific capacity, 

the greater the transmissivity. This same phenomenon is observed in the three 

aquifer tests described in this report. The lowest specific capacity was observed 

in 5368-41-36 which also had the lowest transmissivity.  

The hydraulic conductivity of the aquifer is typically calculated by 

dividing the transmissivity value by the aquifer thickness based on 

observations from lithologic and electric logs. The aquifer thickness values were 

made with considerable certainty based on the intensive subsurface 

exploration that has been conducted in area. Nevertheless, aquifer thicknesses 

are interpretative and the hydraulic conductivity values listed in Table 3 should 

therefore be considered subjective. It should be noted that the well screen 

length at each of the ore zone wells does not necessarily represent the exact ore 
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zone aquifer thickness due to the periodic presence of interbedded shales 

within the perforation interval.  

Even though the aquifer characteristics as determined by the various 

aquifer tests in both the Ross and KEA areas are variable, they tend to be 

within the same range of values. Similarly, while a certain level of variable 

hydrostratigraphy was noted in the borehole logs, they are generally similar in 

both the Ross and the proposed KEA areas. Given the similarities in aquifer 

test results, borehole logs, and uranium deposition between the KEA and Ross 

areas, it is anticipated that the aquifer will generally behave similarly within 

both areas. 

The aquifer tests in 1977, 1978, 2010, and 2014 indicate that the ore 

zone is a confined aquifer. As described in the aquifer test report included in 

Strata’s approved Ross permit application, the laboratory core data for shale 

samples indicate extremely low permeabilities; horizontal hydraulic 

conductivities being several orders of magnitude lower than the hydraulic 

conductivities of the ore zone sandstone units. In addition, the very low vertical 

hydraulic conductivities of the shales, some being less than 0.001 ft/day, are a 

measure of the degree of groundwater confinement that the shale units 

provide. These data indicate that the Upper and Lower Confining Units can 

serve as aquitards for ISR operations. 
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November 17, 2014 Aquifer Test, 
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Plots of Time-Drawdown and Analyses
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AQUIFER TEST FIELD DATA 
 
 

 
Project/Client  STRATA ENERGY           

 

Pumped Well No.  24-12 OZ   Observation Well No.  24-12 SM, 24-12 DM  

Type of Pump Test:   Constant Discharge   Step-Drawdown 

Pumped Well Casing ID    5   inches 

Distance Between Pumped and Observation Wells  N/A.  DIFFERENT AFQUIFERS  feet 

 

Water Level Measurements by:   electric tape   pressure transducer 

Discharge Measurements by:   bucket/stopwatch  flow meter   flume/weir 

 

Screen/Perforation Interval(s) (below land surface)    750-770  feet     

Depth of Pump Intake (below land surface)      feet 

Depth of Static Water Level (from measurement point)   304.2   feet  FLOW PIPE 1 ¼” PVC 

Height of Measurement Point (above land surface)    1.23 feet 

Elevation of Measurement Point    4339.78 feet a.m.s.l. 

 

Pump On Date   11 / 17 / 2014  Time    1:21   AM/PM 

Pump Off Date   11 / 18 / 2014  Time    1:53   AM/PM 

Weather Conditions   COLD AND SUNNY 10° F         

 

Test Performed by    STRATA           
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AQUIFER TEST FIELD DATA 

Project/Client    STRATA ENERGY           Well No.   24-12 OZ   

TIME WATER LEVEL DATA 
(Q) 

Discharge 
(gpm) 

Discharge 
Pipe 

Pressure 
(PSI) COMMENTS Date 

Clock 
Time 

(t) 
Elapsed Time 

Since Pump ON or OFF (min) 
Depth to Water 
Below M.P. (ft) 

(s) 
Drawdown/ 

Recovery (ft) 
11/17 13:21      Flow meter start 252,630 
11/17 13:26    7.5   
11/17 13:28    7.7   
11/17 13:30    7.7   
11/17 13:43    7.1   
11/17 13:46   38    
11/17 13:57    6.9   
11/17 14:15    6.7  142' above transducer. Adjusted flow up. 
11/17 14:25   43   137' above transducer 
11/17 16:06    7.0   
11/17 16:25      133.6 
11/18 6:02    6.9   
11/18 6:26   53   126.78 
11/18 7:30    6.8   
11/18 10:40    6.9   
11/18 10:42      126.29 
11/18 13:47    7.0   
11/18 13:49      126.00 
11/18 13:53      Turned pump off. 
11/18 14:04      Drain back valve. Final meter 262.480 
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Pumping Well Name
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Pumping Duration
Transmissivity
Aquifer Thickness
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24-12OZ
Cooper and Jacob, 1946
7  gal/min
13:20 11/17/2014
1473  min
25.7475  sq ft/d
29 ft
0.89 ft/day
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24-12OZ
Theis, 1935
7  gal/min
13:20 11/17/2014
1473  min
26.8296  sq ft/d
29 ft
0.89 ft/day
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Theis, 1946
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Appendix B 
5368-41-36 Well Cluster, 

November 19, 2014 Aquifer Test, 
Field Data Form, and 

Plots of Time-Drawdown and Analyses
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AQUIFER TEST FIELD DATA 
 
 

 
Project/Client  STRATA ENERGY           

 

Pumped Well No.  41-36 OZ   Observation Well No.  41-36 SM, 41-36 DM  

Type of Pump Test:   Constant Discharge   Step-Drawdown 

Pumped Well Casing ID    5   inches 

Distance Between Pumped and Observation Wells  N/A.  DIFFERENT AQUIFERS  feet 

 

Water Level Measurements by:   electric tape   pressure transducer 

Discharge Measurements by:   bucket/stopwatch  flow meter   flume/weir 

 

Screen/Perforation Interval(s) (below land surface)    665-695 feet    

Depth of Pump Intake (below land surface)      feet 

Depth of Static Water Level (from measurement point)   358.04   feet  FLOW PIPE 1 ¼” PVC 

Height of Measurement Point (above land surface)    1.34 feet 

Elevation of Measurement Point    4417.64 feet a.m.s.l. 

 

Pump On Date   11 / 19 / 2014  Time    9:15   AM/PM 

Pump Off Date   11 / 20 / 2014  Time    10:00   AM/PM 

Weather Conditions   CLOUDY 26° F         

 

Test Performed by    STRATA           
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AQUIFER TEST FIELD DATA 

Project/Client    STRATA ENERGY           Well No.   41-36 OZ   

TIME WATER LEVEL DATA 
(Q) 

Discharge 
(gpm) 

Discharge 
Pipe 

Pressure 
(PSI) COMMENTS Date 

Clock 
Time 

(t) 
Elapsed Time 

Since Pump ON or OFF (min) 
Depth to Water 
Below M.P. (ft) 

(s) 
Drawdown/ 

Recovery (ft) 
11/19 9:15  181.50  3.8  Flow meter start at 262,489 
11/19 9:19    3.6  9:10-9:15 Check pipe for obstructions 
11/19 9:28    3.9   
11/19 9:45    3.5   
11/19 9:56    4.2   
11/19 10:07    4.0   
11/19 10:12  148.26 33.24    
11/19 10:05    3.6   
11/19 10:09    4.0   
11/19 12:15    3.8   
11/19 12:29    4.0   
11/19 13:15  139.52 41.98 3.9   
11/19 14:30    3.9   
11/19 16:25  137.06 44.44 3.8   
11/20 6:05    3.4   
11/20 6:15    3.9   
11/20 6:41    4.0   
11/20 9:59    3.8   
11/20 10:00      Pump turned off. Flow meter end at 

267,980 
11/20 10:10      Drain water down drop pipe approx. 10' 
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Pumping Well Name
Reference
Pumping Rate
Pump On
Pumping Duration
Transmissivity
Aquifer Thickness
Hydraulic K

41-36OZ
Cooper and Jacob, 1946
3.7  gal/min
9:15 11/19/2014
1485  min
10.8014  sq ft/d
58 ft
0.19 ft/day
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Pumping Well Name
Reference
Pumping Rate
Pump On
Pumping Duration
Transmissivity
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41-36OZ
Theis, 1935
3.7  gal/min
9:15 11/19/2014
1485  min
11.5327  sq ft/d
58 ft
0.20 ft/day
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Appendix C 
5268-21-11 Well Cluster, 

November 20, 2014 Aquifer Test,
Field Data Form, and 

Plots of Time-Drawdown and Analyses 

Kendrick Expansion Area 
SUA-1601 Amendment Application
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AQUIFER TEST FIELD DATA 
 
 

 
Project/Client  STRATA ENERGY           

 

Pumped Well No.  21-11 OZ   Observation Well No.  21-11 SM, 21-11 DM 

Type of Pump Test:   Constant Discharge   Step-Drawdown 

Pumped Well Casing ID    5   inches 

Distance Between Pumped and Observation Wells  N/A.  DIFFERENT AFQUIFERS  feet 

 

Water Level Measurements by:   electric tape   pressure transducer 

Discharge Measurements by:   bucket/stopwatch  flow meter   flume/weir 

 

Screen/Perforation Interval(s) (below land surface)    990-1,020 feet    

Depth of Pump Intake (below land surface)      feet 

Depth of Static Water Level (from measurement point)   388.80   feet  FLOW PIPE 1 ¼” PVC 

Height of Measurement Point (above land surface)    1.56 feet 

Elevation of Measurement Point    4374.20 feet a.m.s.l. 

 

Pump On Date   11 / 20 / 2014  Time    11:00   AM/PM 

Pump Off Date   11 / 21 / 2014  Time    11:00   AM/PM 

Weather Conditions              

 

Test Performed by    STRATA           

Kendrick Expansion Area 
SUA-1601 Amendment Application
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AQUIFER TEST FIELD DATA 

Project/Client    STRATA ENERGY           Well No.   21-11 OZ   

TIME WATER LEVEL DATA 
(Q) 

Discharge 
(gpm) 

Discharge 
Pipe 

Pressure 
(PSI) COMMENTS Date 

Clock 
Time 

(t) 
Elapsed Time 

Since Pump ON or OFF (min) 
Depth to Water 
Below M.P. (ft) 

(s) 
Drawdown/ 

Recovery (ft) 
11/20 11:00 Pump start 187.34    Flow meter start 267,980 
11/20 11:06    3.3   
11/20 11:09    3.0   
11/20 11:27    3.0   
11/20 12:58    2.8   
11/20 13:15  161.29 26.05 3.0   
11/20 15:15    2.9   
11/20 15:21    3.0   
11/20 16:19  159.31 43    
11/20 16:24    3.0   
11/21 6:03    2.9   
11/21 6:13    3.0   
11/21 8:17  157.34 30 3.0   
11/21 11:25  137.06  3.0   
11/21 11:30 Pump off     End of flow meter 272,186 
11/21 11:34      Drain drop pipe approximately 10'-15' 
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Aquifer Thickness
Hydraulic K

21-11OZ
Cooper and Jacob, 1946
2.9  gal/min
10:59 a.m. 11/20/2014
1470  min
25.5159  sq ft/d
30 ft
0.85 ft/day
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21-11OZ
Theis, 1935
2.9  gal/min
10:59 a.m. 11/20/2014
1470  min
25.5445  sq ft/d
30 ft
0.85 ft/day
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1470  min
25.4797  sq ft/d
30 ft
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ADDENDUM 3.4-H 
REGIONAL BASELINE MONITOR WELL HYDROGRAPHS



Date
Elevation 
(ft AMSL)

Date
Elevation 
(ft AMSL)

Date
Elevation 
(ft AMSL)

Date
Elevation 
(ft AMSL)

12/15/2012 4277.7 12/17/2012 4021.1 12/14/2012 4010.2 12/19/2012 4010.4
3/26/2013 4280.0 4/4/2013 4020.5 4/4/2013 4009.5 4/5/2013 4013.9
6/19/2013 4282.0 6/20/2013 4019.9 6/20/2013 4007.2 6/20/2013 4013.5
8/20/2013 4281.6 8/21/2013 4018.8 8/21/2013 4005.3 8/21/2013 4013.9

10/23/2013 4281.6 10/23/2013 4018.4 10/23/2013 4005.9 10/23/2013 4014.1
12/16/2012 4322.3 12/17/2012 3998.9 12/13/2012 3975.2 12/12/2012 3970.6
3/12/2013 4322.3 4/3/2013 4026.8 4/3/2013 3967.2 6/18/2013 3978.7
6/24/2013 4322.8 6/18/2013 4026.7 6/18/2013 3967.9 8/19/2013 3979.0
8/19/2013 4322.7 8/19/2013 4025.8 8/19/2013 3958.8 10/21/2013 3978.8

10/21/2013 4322.8 10/21/2013 4025.8 10/21/2013 3962.1
10/23/2012 4103.2 10/22/2012 4063.2 10/23/2012 4059.1 10/20/2012 4035.1
3/26/2013 4102.5 3/29/2013 4062.8 3/29/2013 4058.2 6/26/2013 4037.7
6/13/2013 4102.4 6/26/2013 4063.1 6/26/2013 4058.8 8/27/2013 4037.9
8/19/2013 4102.6 8/27/2013 4063.1 8/27/2013 4058.7 10/25/2013 4038.2

10/22/2013 4102.6 10/25/2013 4063.3 10/25/2013 4059.0
12/21/2012 4328.0 12/21/2012 4022.1 12/21/2012 4013.0 12/20/2012 4005.3
3/27/2013 4325.9 4/2/2013 4020.4 4/2/2013 4009.3 4/2/2013 4005.8
6/20/2013 4325.8 6/25/2013 4020.9 6/25/2013 4009.6 6/25/2013 4006.3
8/21/2013 4325.7 8/22/2013 4020.3 8/22/2013 4010.2 8/22/2013 4006.2

10/24/2013 4325.8 10/24/2013 4021.8 10/24/2013 4011.0 10/24/2013 4006.5
11/5/2012 4257.0 11/7/2012 4087.6 11/6/2012 4031.2 11/5/2012 4022.8
3/11/2013 4257.0 3/28/2013 4087.2 3/28/2013 4030.0 6/26/2013 4024.1
6/13/2013 4256.5 6/26/2013 4087.9 6/26/2013 4030.3 8/27/2013 4025.5
8/19/2013 4256.6 8/27/2013 4087.3 8/27/2013 4031.3 10/27/2013 4026.4

10/22/2013 4256.6 10/27/2013 4087.9 10/27/2013 4032.5
12/20/2012 4350.5 12/20/2012 4011.8 12/18/2012 4008.8 12/21/2012 4001.1
3/26/2013 4348.8 4/5/2013 4011.6 4/5/2013 4007.7 4/5/2013 4003.1
6/19/2013 4349.1 6/19/2013 4011.3 6/19/2013 4007.2 6/19/2013 4013.7
8/20/2013 4348.7 8/20/2013 4011.3 8/20/2013 4007.1 8/20/2013 4003.9

10/23/2013 4348.6 10/23/2013 4011.7 10/23/2013 4007.6 10/23/2013 4004.2
11/16/2012 Dry 11/15/2012 4055.0 11/14/2012 4013.7 11/13/2012 4003.9
3/12/2013 Dry 4/3/2013 4053.9 4/3/2013 4009.7 8/21/2013 4003.5
6/20/2013 Dry 6/24/2013 4054.5 6/24/2013 4011.9 10/24/2013 4003.9
8/21/2013 Dry 8/21/2013 4055.4 8/21/2013 4014.6

10/24/2013 Dry 10/24/2013 4056.7 10/24/2013 4015.9
10/20/2012 4198.0 10/19/2012 4054.0 10/20/2012 4014.0 10/17/2012 4006.8
3/12/2013 4198.3 3/29/2013 4053.5 3/29/2013 4006.9 6/24/2013 4007.1
6/18/2013 4199.1 6/28/2013 4055.7 6/28/2013 4011.1 8/26/2013 4007.1
6/28/2013 4199.4 8/26/2013 4057.3 8/26/2013 4014.3 10/26/2013 4007.5
8/21/2013 4198.3 10/26/2013 4058.3 10/26/2013 4015.8

10/24/2013 4198.2
11/14/2012 4231.6 11/13/2012 4076.3 11/8/2012 4041.3 11/12/2012 4010.6
3/12/2013 4229.5 4/2/2013 4076.5 4/2/2013 4040.1 4/2/2013 4004.8
6/18/2013 4229.6 6/27/2013 4077.7 6/27/2013 4041.2 6/27/2013 4007.7
8/21/2013 4228.7 8/26/2013 4079.2 8/26/2013 4041.9 8/26/2013 4011.1

10/24/2013 4229.2 10/26/2013 4080.3 10/26/2013 4041.2 10/26/2013 4012.8
12/5/2012 Dry 12/4/2012 4101.7 12/5/2012 4054.6 12/2/2012 4009.8
3/12/2013 Dry 3/27/2013 4098.5 3/27/2013 4054.0 6/20/2013 4027.9
6/20/2013 Dry 6/20/2013 4099.4 6/20/2013 4055.5 8/23/2013 4033.2
8/23/2013 Dry 8/23/2013 4099.8 8/23/2013 4055.9 10/22/2013 4037.7

10/22/2013 Dry 10/22/2013 4100.7 10/22/2013 4056.8
10/20/2012 4102.9 10/18/2012 4045.4 10/19/2012 4039.3
3/28/2013 4102.3 3/28/2013 4044.6 6/27/2013 4041.1
6/27/2013 4102.5 6/27/2013 4044.7 8/27/2013 4041.1
8/27/2013 4102.6 8/27/2013 4045.2 10/26/2013 4041.6

10/26/2013 4099.9 10/26/2013 4045.8
12/7/2012 4205.2 12/6/2012 4083.3 12/6/2012 3997.7 11/16/2012 3999.3
3/11/2013 4203.9 3/25/2013 4085.0 3/25/2013 3996.4 6/25/2013 4001.4
6/20/2013 4203.7 6/25/2013 4086.4 6/25/2013 3996.4 8/28/2013 4001.5
8/22/2013 4203.6 8/28/2013 4086.6 8/28/2013 3997.9 10/25/2013 4002.4

10/24/2013 4203.5 10/25/2013 4087.3 10/25/2013 4000.6
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Well Cluster

5368-43-24

DMOZSA SM

5368-32-23

5368-33-14

5368-41-23

5368-41-36

Kendrick Expansion Area 
SUA-1601 Amendment Application
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GROUNDWATER MODELING OF POTENTIAL IMPACTS 
ASSOCIATED WITH THE PROPOSED KENDRICK EXPANSION AREA 

 

1.0 INTRODUCTION 
Strata Energy (Strata) has proposed to expand their permitted Ross in-

situ recovery (ISR) uranium facility in western Crook County, Wyoming.  
Known as the Kendrick Expansion Area (KEA), the expanded project will 
encompass an area roughly 7 miles long by 3 miles wide.  The project area is 
located approximately 20 miles north of Moorcroft, Wyoming adjacent to the 
ranching community of Oshoto, Wyoming.  The general location of the 
proposed KEA is depicted on Figure 1. 

As part of the permitting process, Strata is required to analyze the 
potential direct, indirect, and cumulative hydrological effects of the project.  
WWC Engineering was commissioned to develop a numerical groundwater flow 
model to evaluate regional impacts from the proposed KEA ISR operation.  
Previously, WWC prepared a groundwater model as part of the permit 
application for the Ross ISR Uranium Project.  The KEA groundwater model 
described herein used the Ross groundwater model as a base with the domain 
expanded to encompass the footprint of the KEA.  Since the KEA groundwater 
model was essentially an expansion of the existing Ross groundwater model, 
this report is tiered off the report titled “Groundwater Modeling of Potential 
Impacts Associated with the Ross ISR Uranium Project”, which is included in 
Addendum 2.7-H of the approved Ross ISR Technical Report (TR). In the 
interest of brevity, key portions of the original report, such as a detailed 
description of the conceptual model which remains unchanged between Ross 
and KEA, are not repeated here. 

This report presents the model documentation and results for the 
numerical model used to estimate impacts to the groundwater flow system 
resulting from the KEA.  The numerical groundwater model presented herein 
utilizes the United States Geological Survey (USGS) modular finite-difference 
groundwater model, MODFLOW (MacDonald and Harbaugh 1988) and the 
pre/post processor Groundwater Vistas (Rumbaugh and Rumbaugh 2002).  
The KEA groundwater model was developed primarily to evaluate impacts 
within and immediately adjacent to the proposed project area. To minimize 
edge effects, the northern, western, and southern edges of the model extend 
approximately 10,000 feet from the project boundaries. 
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The KEA is spatially contiguous to the Ross Project and ISR operations in 
KEA are expected to run consecutively from Ross to KEA.  Therefore, the KEA 
model simulated ISR operations within the Ross Project as well as the proposed 
KEA in order to ensure that the results are reflective of actual planned 
development.  The results of the simulations demonstrate that incremental 
impacts from Strata’s proposed ISR operations in the KEA will be minimal. 

2.0 CONCEPTUAL MODEL 
2.1 Hydrogeologic Setting 

The KEA is located on the eastern periphery of the Powder River 
structural basin and western margin of the Black Hills uplift.  The KEA is 
adjacent to and extends north, south and west of the Ross Project area.  The 
hydrogeologic setting of KEA is identical to that of the Ross license area, which 
is described in Section 2.1 of Ross Addendum 2.7-H of the Ross ISR TR. 

2.2 Hydrostratigraphic Units 

For the purpose of this modeling study, the primary units of interest are 
the Fox Hills Formation and the overlying Lance Formation.  Specifically, the 
sandstones of the upper Fox Hills Formation and the lower Lance Formation 
are targeted for uranium ISR. For the purposes of this analysis, the targeted 
ISR unit is also referred to as the ore zone (OZ).  The uranium ore-bearing 
sands of the upper Fox Hills and lower Lance Formations are saturated and 
capable of transmitting groundwater; therefore, the OZ is defined as an aquifer.  
Regulations require that the overlying and underlying aquifers stratigraphically 
closest to the uranium mineralization be monitored during ISR to identify any 
vertical excursions as well as characterized to determine the level of hydraulic 
isolation of the OZ. The first water-bearing interval that lies stratigraphically 
above the OZ is within the Lance Formation and is referred to as the Shallow 
Monitoring Zone (SM).  Geologic cross sections developed by Strata and 
presented in the geologic baseline portion of the KEA permit application 
demonstrate that the SM sand intervals are not as regionally extensive as the 
OZ aquifer.  As described later in this report, the SM water levels measured at 
Strata’s monitoring wells show greater variation, especially along the western 
portion of the KEA, than would be expected if the SM aquifer were one 
regionally extensive aquifer.  The first discrete sandstone beneath the ore zone 
is referred to as the Deep Monitoring Zone (DM).  The DM actually refers to two 
separate sand lenses across the KEA.  The sand lens that composes the DM in 
the eastern portion of the KEA, including the Ross area, coalesces with the OZ 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
3

ER Addendum 3.4-I 
March 2015



 

 

aquifer approximately along a north-south line roughly 0.5 mile west of the 
western boundary of the Ross area. 

Underlying the Fox Hills Formation are the dark gray, silty marine shales 
of the Pierre Shale.  Due to its thickness (more than 2,000 feet) and low 
permeability, the Pierre Shale is considered a regional confining layer. Between 
the OZ and the DM is a very fine-grained shale interval of varying thickness (in 
some places it is over 50 feet thick).  Several additional shale units have been 
identified within the Lance Formation.  These shale units (shales, claystones, 
mudstones and siltstones) may serve as localized confining units. For example, 
overlying the OZ aquifer is a sequence of thinly interbedded mudstones, 
claystones, and siltstones that typically ranges from around 55 to 145 feet 
thick and that has been determined to be areally continuous throughout the 
proposed project area.  This fine-grained sedimentary sequence is referred to as 
the Upper Confining Unit. 

Measured hydrostatic elevations indicate that aquifers within the project 
area are artesian with heads decreasing into each successive lower unit.  
Several sandstone and shale zones have been noted on the bore logs between 
the SM and the ground surface.  The thin sandstone and shale complexes 
located above the SM are not regionally extensive and the water-bearing strata 
are thin and discontinuous.  For the purposes of this model, this portion of the 
Lance Formation is called the Lance aquitard.  Additional discussion of the 
regional hydrostratigraphy can be found in Addendum 2.7-H of the Ross TR. 

2.3 Groundwater Flow System 

The complexities of the groundwater flow system are discussed in detail 
in Section 2.3 of Addendum 2.7-H of the Ross TR and summarized below.  
Groundwater within the alluvial groundwater system associated with the Little 
Missouri and Belle Fourche Rivers flows to the east.  Groundwater flow in the 
Lance and Fox Hills strata is down-dip, generally to the west and the north.  
Recharge to the Fox Hills and Lance aquifers within the KEA occurs primarily 
as vertical groundwater leakage from the alluvium in the areas where the 
saturated alluvium overlies the Fox Hills and Lance Formation outcrops and 
infiltration of precipitation where the sandstone units crop out.  Figure 2 
depicts the conceptual water cycle near Oshoto, Wyoming. 

Within the Oshoto region, there are several oilfields currently in 
operation. Most of the oilfields target the Minnelusa Formation, which is 
several  
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thousand feet below the OZ aquifer.  Beginning in the late 1970s and early 
1980s, the oil companies began injecting fresh water into the oil-bearing 
Minnelusa to flood hydrocarbon zones.  This is referred to as enhanced oil 
recovery (EOR).  The water used for EOR originates from Fox Hills Formation or 
Lance Formation wells.  Many of the wells used for EOR have been in operation 
for up to 35 years.  As a result, within the Fox Hills and Lance Formations, the 
potentiometric surface has been lowered near the EOR water supply wells. 
Since most of the water supply wells were constructed after 1980, the 1980 
potentiometric surface is considered the pre-abstraction potentiometric 
surface. 

A review of the Wyoming State Engineer’s Office (SEO) water rights 
database indicates that most of the permitted stock and domestic wells within 
the KEA are completed within Lance sandstones stratigraphically higher and 
not in hydrologic communication with the SM and OZ aquifers.  Throughout 
most of the KEA, the SM and OZ aquifers are relatively deep (roughly 400 to 
1,000 feet) and there are a number of Lance aquifers overlying the SM and OZ 
aquifers.  Therefore, most of the stock and domestic wells do not penetrate to 
the SM or OZ aquifers; and within the KEA they are only completed in the OZ 
and SM aquifers close to the outcrop where the aquifers are the shallowest.  As 
described in Section 4.9, most of the local stock and domestic wells will be 
minimally impacted, if at all, by ISR operations within the OZ.   

The pre-1980 hydrostatic head map developed for the OZ aquifer in the 
Oshoto area (Figure 3) indicates that its potentiometric surface elevation 
decreases in the down-dip direction.  The potentiometric surface presented on 
Figure 3 is based on pre-1980 hydrostatic information obtained from a search 
of completed wells within the greater Ross area and KEA.  A detailed discussion 
regarding research to develop this pre-1980 hydrostatic head map is included 
in Section 2.3 of Addendum 2.7-H of the Ross TR. 

2.4 Hydrologic Boundaries 

The model includes both internal and external hydrologic boundaries 
which vary from the top layer to the underlying layers.  For the top layer of the 
model, the drainage divides of the various Little Missouri and Belle Fourche 
River tributaries within the model domain serve as natural hydrologic barriers 
to surficial water flow and are represented by no-flow boundaries.  For all the 
layers below the top layer in the model, the primary groundwater flow 
boundary 
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is the Pierre Shale outcrop to the east.  To the south, west, and north of the 
KEA, there are no known hydrologic boundaries.  Therefore, the south, west, 
and north model boundaries were represented by general head boundaries. 
Elevations of the general head boundaries are based upon previous 
investigations as discussed in Addendum 2.7-H of the Ross TR. 

2.5 Hydraulic Properties 

Hydraulic properties needed to characterize each aquifer or confining 
unit include hydraulic conductivity, storage coefficient (for confined aquifers), 
specific yield (for unconfined aquifers), and leakance. 

2.5.1 Hydraulic Conductivity Estimates 

Hydraulic conductivity (K) of the OZ aquifer has been estimated through 
historic investigations as discussed in Addendum 2.7-H of the Ross TR and 
aquifer tests performed by Strata in the KEA in 2014.  Figure 4 shows the 
locations in the Ross area and KEA where testing has been conducted to 
determine hydraulic conductivities.  In 2013, Strata collected core samples 
from several boreholes and subsequent testing was conducted on the core 
samples to determine hydraulic parameters.  The locations of the core holes are 
shown on Figure 4, and Table 1 summarizes the hydraulic parameters from the 
2013 core testing. 

Table 1. 2013 Core Data – Hydraulic Parameters 

Sample Number Depth (ft) Porosity (%) 
Hydraulic 

Conductivity1 

(ft/day) 
Interval 

RMRD0030 407 34.2 1.2 OZ 
RMRD0033 403 39.0 0.5 SM 
RMRD0035 754 36.4 0.1 OZ 
1  Hydraulic conductivity is assumed to be conducted on vertical core. 

 

The hydraulic parameters measured in the 2013 core sampling are 
similar to those reported in Addendum 2.7-F of the Ross TR for previous core 
analyses conducted in the Ross area.  While the core results are limited by the 
fact that they only provide hydraulic information for the core, it is important to 
note that the hydraulic conductivity values measured from the cores are 
generally within the same order of magnitude as the hydraulic conductivity 
values used in the KEA model as described later in this report.  
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As described in Addendum 2.7-H of the Ross TR, a limited amount of 
information is available for the hydraulic conductivity of the SM aquifer.  No 
aquifer tests have been conducted within the DM interval; therefore, limited 
information is available for this unit as well.  Generally, at most locations 
within the KEA, the DM interval did not yield a sufficient quantity of water to 
properly develop the wells.  Given that the DM interval is deep, thin, 
discontinuous, yields very little water, and in many places is separated from 
the OZ aquifer by a thick shale interval, it was not considered an aquifer for 
the purposes of the KEA groundwater model.  No hydraulic conductivity 
measurements are available for the confining layers or the surficial aquifer.  A 
detailed discussion of the investigations to determine hydraulic conductivities 
for the Pierre Shale, Fox Hills Formation, Lance Formation, and alluvium can 
be found in Addendum 2.7-H of the Ross TR and associated aquifer test report 
in Addendum 2.7-F of the Ross TR.  

The 2014 aquifer tests performed to determine hydraulic conductivities 
in the KEA illustrated that hydraulic conductivities measured at KEA are 
generally within the range of the hydraulic conductivities measured in the Ross 
Project area. Hydraulic conductivities and other aquifer parameters determined 
from aquifer tests in the KEA in 2014 are summarized in Table 2.  The 
hydraulic conductivities for the KEA are discussed in detail in the Addendum 
3.4-G of the KEA ER. 

2.5.2 Storage/Specific Yield 

An average storativity (S) and specific yield (Sy) were assumed to be 
uniformly distributed in each layer.  For confined aquifers, changes in storage 
are calculated using specific storage (Ss). Ss is calculated by dividing the 
storativity by the aquifer thickness.  For unconfined aquifers, Sy is used to 
calculate changes in storage.  The surficial aquifer (layer 1) is the only aquifer 
within this model which is not confined.  As such, Sy was used in layer 1 with 
the rest of the layers using Ss values.  The Ross groundwater modeling report 
contains a detailed discussion describing how the S, Sy, and Ss values were 
estimated (Addendum 2.7-H of the Ross TR).  Values from the Ross 
groundwater model were used in the KEA groundwater model. 

2.5.3 Leakance 

MODFLOW can calculate leakance between the model layers 
automatically.  The leakance is calculated based on the vertical hydraulic 
conductivity and the layer thickness.  Given the low permeability in the vertical 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
10

ER Addendum 3.4-I 
March 2015



 

 

Table 2. Summary of Aquifer Parameters from 2014 Aquifer Tests in the 
KEA 

 

direction within the overlying confining shale, the leakance between the SM 
and OZ layers is expected to be low. 

2.6 Water Budget 

The components of the water budget for the KEA groundwater model are 
the same as those for the Ross groundwater model.  The water budget is driven 
by recharge, surface water discharging from the model domain through the 
various Little Missouri and Belle Fourche River tributaries, and 
evapotranspiration.  These components are discussed in the Ross groundwater 
model report and are largely the same in the KEA groundwater model.  One 
difference between the KEA model and the Ross model is that 
evapotranspiration was not simulated in the KEA model.  During the Ross 
modeling efforts, it was determined that the evapotranspiration component is a 
very small part of the water balance and drains could be used to effectively 
mimic the effects of evapotranspiration.  Furthermore, evapotranspiration only 
affects flows in the top layer of the model.  Since the goals of the KEA model 
were only to evaluate regional impacts which principally occur in the SM and 

Regional 
Baseline Well 
ID 

Well 
Type 

Interpretation 
Method 

Transmissivity 
(ft2/day) 

Aquifer 
Thickness 

(ft) 

Hydraulic 
Conductivity 

(ft/day) 

5368-24-12 OZ Pumping 

Cooper Jacob 
Straight Line 
Drawdown 25.75 29 0.89 

Theis Recovery 22.83 0.79 
Theis Drawdown 25.85 0.89 

 

5368-41-36 OZ Pumping 

Cooper Jacob 
Straight Line 
Drawdown 10.80 58 0.19 

Theis Drawdown 11.53 0.20 
Hantush 

Drawdown 12.08 0.21 
 

5268-21-11 OZ Pumping 

Cooper Jacob 
Straight Line 
Drawdown 25.52 30 0.85 

Theis Recovery 25.48 0.85 
Theis Drawdown 25.54 0.85 

 
Minimum 10.80   0.19 
Maximum 25.85   0.89 

Average 20.18   0.62 
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OZ layers, including evapotranspiration in the KEA model only added 
unnecessary complexity.  

Recharge is supplied through groundwater flow into the model from the 
south and from surficial recharge at the outcrop.  The Little Missouri River, its 
tributaries, and Belle Fourche River tributaries recharge the SM and OZ 
aquifers through their alluvial systems as they cross the outcrop.  To a lesser 
extent, recharge also occurs through natural precipitation infiltrating along the 
outcrop, although this recharge is limited due to low precipitation rates and 
relatively high evapotranspiration rates in the Oshoto area. 

Within the model domain, no natural drains exist for the confined layers. 
The only drains in the confined layers are man-made wells. These were 
modeled as wells rather than as drains. In the surficial layer, the alluvium 
within the various surficial drainages serves as a drain to the system.  Once 
water in the alluvium crosses the Pierre Shale outcrop, it no longer has 
hydrologic connection to the modeled system. 

3.0 COMPUTER CODES 
3.1 Software 

The numerical groundwater model utilizes the USGS modular finite-
difference groundwater model MODFLOW (MacDonald and Harbaugh 1988) 
and the pre/post processor Groundwater Vistas (Rumbaugh and Rumbaugh 
2002).  Groundwater Vistas with MODFLOW2000 was chosen for this modeling 
effort because it is widely accepted within the groundwater modeling 
community.  Groundwater Vistas and MODFLOW have been used to construct 
other groundwater flow models for ISR projects in the past and are widely used 
and accepted by both industry and regulatory agencies. 

3.2 MODFLOW Input Files 

Seven MODFLOW packages were used in the KEA groundwater model.  
The packages include: 

• Basic – Basic Package containing starting heads, constant heads, and 
some options 

• Output Control – Determines what model results to print and save to 
files during simulation 

• Solver – PCG2 was primarily utilized to solve the partial differential 
equations in MODFLOW although for calibration purposes other 
solvers were used to help achieve convergence 

• Well – Well boundary conditions 
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• Drain – Drain boundary conditions package 

• General Head – General head boundary conditions 

• Recharge – Recharge boundary condition 

In addition to the MODFLOW packages described above, two packages 
specific to MODFLOW2000 were used.  They include: 

• LPF–Layer-Property Flow  

• DIS–Discretization 

3.3 Limitations and Assumptions 

As with any modeling software, there are a number of limitations and 
assumptions built into the code.  MacDonald and Harbaugh (1988) describe 
limitations and assumptions within the MODFLOW code in detail. Rumbaugh 
and Rumbaugh (2002) describe the limitations and assumptions built into 
Groundwater Vistas.  Many of the assumptions and limitations within the 
modeling software are the result of inaccuracies inherent in modeling a natural 
system and are generally similar for all modeling software.  

4.0 MODEL CONSTRUCTION 
4.1 Model Domain 

The KEA model grid is oriented parallel to the geologic strike of the Fox 
Hills outcrop, which is generally north-south.  The model area encompasses 
approximately 38,567 acres.  The model is constructed with a variably spaced 
grid having a minimum cell spacing of 200 x 400 feet in the project area and a 
maximum spacing of 975 x 900 feet near the edge of the model domain.  The 
maximum increase in size between adjacent cells is limited to a multiplier of 
1.5 in order to eliminate numerical errors (Anderson and Woessner 1992).  The 
finite difference grid consists of 127 rows along the north-south axis and 81 
columns along the east-west axis, covering distances of 60,000 and 28,000 
feet, respectively.  The model grid is depicted on Figure 5.  The model domain 
was sized to minimize edge effects. ISR simulation drawdowns discussed within 
Section 4.9 of this report indicate that with the expanded model domain edge 
effects are minor.  The model consists of six layers which are defined as follows: 

• Layer 1–Represents the alluvial/colluvial aquifers.  This layer includes 
the top 20 feet of the entire model domain. 

• Layer 2–Represents the Lance aquitard above the SM confining 
interval. Within the Lance Formation are a number of thin sands 
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sandwiched between shales.  These sands form small discontinuous 
aquifers that provide recharge as well as receive recharge from the 
alluvial system where they come into contact with it. 

• Layer 3–Represents the SM confining interval.  Located within the 
Lance Formation, this layer represents a thick shale that separates 
the SM from the Lance aquitard above. 

• Layer 4–Represents the Shallow Monitoring (SM) zone.  Located within 
the Lance Formation, this is the first aquifer above the OZ confining 
interval and will be monitored during ISR.  

• Layer 5–Represents the OZ confining interval.  Located within the 
Lance Formation, this is a thick shale that separates the OZ aquifer 
from the SM aquifer. 

• Layer 6–Represents the ore containing aquifer (OZ).  This aquifer is 
located within the Lower Lance and Upper Fox Hills Formations. 

 
Groundwater Vistas treats the bottom of the model as an impermeable 

boundary.  Since the strata between the bottom of the ore zone aquifer and the 
Pierre Shale largely consists of fine grained shale and there are no significant 
water bearing intervals between the OZ and the Pierre Shale, the impermeable 
boundary is a reasonable assumption.  Because the DM is not considered an 
aquifer and is generally separated from the OZ by thick shale intervals, it was 
not simulated in the model.  Figure 6 depicts a conceptual cross-sectional view 
within the KEA detailing what each layer represents. The upper and lower 
surfaces for each layer were developed based on the surfaces originally 
developed for the Ross groundwater model.  Within the original Ross 
groundwater domain, the surfaces generated for the Ross model were used to 
develop initial layers.  The layers were then extended out into the KEA based 
on electric logs developed from Strata’s recent exploration efforts.  Picks at 
each stratigraphic break were made manually from drill hole electric logs by 
Strata’s geologists and then brought into the KEA using SurferTM and 
AutoCADTM.  East of the Black Hills Monocline, no borehole information was 
available.  However, the Fox Hills outcrop has been mapped by the USGS.  
Using the Fox Hills outcrop as a guide, the surface of each layer was 
extrapolated to the ground surface.  Cross sections from the groundwater 
model cut at selected rows are depicted on Figure 7.  The locations of rows 
where the cross sections were cut are presented in Figure 5. 
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4.2 Hydraulic Parameters 

The KEA groundwater model was constructed by importing the properties 
used in the Ross model and then making appropriate adjustments to the 
hydrologic properties outside the Ross permit area during calibration of the 
model.  Properties inside the Ross permit area were not adjusted to maintain 
consistency between the Ross groundwater model and the KEA groundwater 
model.  This allowed the KEA model to preserve values obtained from previous 
calibration efforts in the Ross permit area.  The hydraulic parameters used in 
the groundwater model include hydraulic conductivity, storage, and recharge.  
Specific values for each parameter are described in the following sections.  The 
modeling approach began with reasonable starting values (as presented in 
Section 2.5).  Then, during the calibration process, the values were updated as 
necessary to meet the various calibration targets.  The calibration process is 
described in more detail within Section 4.5. 

4.2.1 Hydraulic Conductivity 

The hydraulic conductivities assigned within the model were based on 
the data presented in Section 2.5, subsequent calibration runs, and the 
hydraulic conductivities used in the Ross groundwater model.  Table 3 
summarizes the horizontal hydraulic conductivity values used for each layer, 
and Table 4 summarizes the vertical hydraulic conductivity values used for 
each layer.  During the calibration process, the vertical hydraulic conductivity 
was typically calculated by multiplying the horizontal hydraulic conductivity by 
0.7 in the SM and OZ layers and 0.1 in layer 2.  These multipliers were 
determined after the extensive core analyses conducted for the Ross area, and 
are considered applicable to the KEA as well.  The results of the core analyses 
indicating these relationships between horizontal and vertical conductivities 
are discussed in further detail in Addendum 2.7-F of the Ross TR.  The vertical 
hydraulic conductivities for the shale layers serving as the confining intervals 
were several orders of magnitude smaller than the horizontal hydraulic 
conductivities.  Figures 8, 9, and 10 present the spatial distribution of the 
horizontal hydraulic conductivities assigned to layers 1, 4, and 6, respectively.  
The hydraulic conductivity was not spatially varied within layers 2, 3, and 5 
except near the outcrop beneath Good Lad Creek and the Little Missouri River.  
Groundwater Vistas does not allow layers to truncate prior to the edge of the 
model.  As a result, where the drainages cross the outcrop and the top layers
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Table 3. Summary of Horizontal Hydraulic Conductivity Values Used in the 
Model 

Layer Aquifer Unit 

Model Hydraulic Conductivity Values (ft/day) 

Minimum Maximum 
Predominant Inside 

KEA 
Predominant 
Outside KEA 

1 Alluvium/top 
20 feet 5.0 15.0 5.0 5.0 

2* Lance 
Aquitard 0.01 0.10 0.10 0.10 

3* Confining Unit 7 x 10-4 0.01 7 x 10-4 7 x 10-4 
4 Lance SM 0.003 3.0 0.32 0.32 
5* Confining Unit 5 x 10-4 0.01 5 x 10-4 5 x 10-4 

6 Lance/Fox 
Hills OZ 0.01 3.0 Varies 0.3-0.35 

* The only place that the hydraulic conductivity values for the confining layers and the Lance aquitard 
varied was where the drainages cross the outcrop.  

 
Table 4. Summary of Vertical Hydraulic Conductivity Values Used in the 

Model 

Layer Aquifer Unit 

Model Hydraulic Conductivity Values (ft/day) 

Minimum Maximum 
Predominant Inside 

KEA 
Predominant 
Outside KEA 

1 Alluvium/top 
20 feet 3.0 10.0 3.0 3.0 

2* Lance 
Aquitard 6 x 10-3 0.01 0.01 0.01 

3* Confining Unit 1.45 x 10-5 6 x 10-3 1.45 x 10-5 1.45 x 10-5 
4 Lance SM 0.002 2.1 0.21 0.21 
5* Confining Unit 6.5 x 10-6 0.025 6.5 x 10-6 6.5 x 10-6 

6 Lance/Fox 
Hills OZ 0.08 2.1 Varies 0.2-0.25 

* The only place that the hydraulic conductivity values for the confining layers and the Lance aquitard 
varied was where the drainages cross the outcrop.   

do not become inactive, it was necessary to vary the hydraulic conductivity to 
simulate vertically dipping strata. 

In the KEA, hydraulic conductivity was not spatially varied to the extent 
that it was in the Ross permit area.  Previous modeling efforts in the Ross area 
included wellfield scale simulations which required additional resolution of 
hydrological parameters in order to assess how individual wellfields would 
react to ISR operations.  The spatial separation between measured hydraulic 
parameters was much greater in KEA than in Ross.  Therefore, within the KEA 
average regional values of hydraulic conductivity were used.  This is reasonable 
because the KEA model is primarily designed to simulate regional impacts.  
The hydraulic conductivity values used for the greater KEA reasonably 
represent the regional characteristics.  

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
19

ER Addendum 3.4-I 
March 2015



R. 68 W.  R. 67 W.

T.
53
N.

T.
52
N.

R. 68 W.  R. 67 W.

T.
54
N.

T.
53
N.

T.
53
N.

T.
52
N.

T.
54
N.

T.
53
N.

E. 690000

E. 690000

E. 705000

E. 705000

E. 720000

E. 720000
N

.1
45

50
00

N
.1

45
50

00

N
.1

47
00

00

N
.1

47
00

00

N
.1

48
50

00

N
.1

48
50

00

N
.1

50
00

00

N
.1

50
00

00

0.
00

09
0.

00
50

0.
00

90
0.

03
00

0.
06

00
0.

09
00

0.
20

00
0.

40
00

0.
60

00
0.

70
00

0.
80

00
1.

0
1.

3
1.

6
2.

0
2.

5
3.

5
5.

0
10

.0
15

.0

0.
00

01

HORIZONTAL HYDRAULIC CONDUCTIVITY (ft/day)

NO FLOW BOUNDARY

DRAIN

LEGEND
ROSS LICENSE NO.
SUA-1601 BOUNDARY
PROPOSED KENDRICK
EXPANSION AREA BOUNDARY

LAKES, PONDS, DUGOUTS

INTERMITTENT STREAMS

EPHEMERAL STREAMS

0 2,500 5,000 7,500 10,000

GRAPHIC SCALE (FEET)

K:\Sheridan\Strata\12145\_ACAD_WY83E\DWGS_GWMOD\KPA1_DIST_CONDUCTIVITY_SA.dwg  3/11/2015 8:57:15 AM mal mcgill

Drawing Coordinates: WY83EFBasemap: USGS 1:24,000
 Oshoto, Flag Butte,

Rozet NE, Edith Creek,
Garland Hill, and Brislawn School

Date

www.wwcengineering.com

Date:

FILE:

Description

REVISIONS

Checked By:

Drawn By:

ROSS ISR PROJECT
CROOK COUNTY, WY

P.O. BOX 2318,  1900 W WARLOW UNIT A
GILLETTE, WY 82717

KENDRICK EXPANSION AREA

A WHOLLY-OWNED
SUBSIDIARY OF

PENINSULA ENERGY
LIMITED INC

LICENSE NO. SUA-1601

ENVIRONMENTAL REPORT
ADDENDUM 3.4-I

FIGURE 8
SPATIAL DISTRIBUTION OF

HORIZONTAL HYDRAULIC CONDUCTIVITY
ASSIGNED TO LAYER 1 (SA)

MBM

RBM
2/11/15

KPA1_DIST_CONDUCTIVITY_SA

K
en

drick E
xpan

sion
 A

rea, S
U

A
-1601 Licen

se A
m

en
dm

en
t

20             E
R

 A
dden

du
m

 3.4-I, M
arch

 2015



0-17.6 gpm

0 gpm

MELLOTT
RANCH

WS-2

KIEHL
WATER
WELL #2

R. 68 W.  R. 67 W.

T.
53
N.

T.
52
N.

R. 68 W.  R. 67 W.

T.
54
N.

T.
53
N.

T.
53
N.

T.
52
N.

T.
54
N.

T.
53
N.

E. 690000

E. 690000

E. 705000

E. 705000

E. 720000

E. 720000
N

.1
45

50
00

N
.1

45
50

00

N
.1

47
00

00

N
.1

47
00

00

N
.1

48
50

00

N
.1

48
50

00

N
.1

50
00

00

N
.1

50
00

00

CONSTANT HEAD BOUNDARY

0.
00

09
0.

00
50

0.
00

90
0.

03
00

0.
06

00
0.

09
00

0.
20

00
0.

40
00

0.
60

00
0.

70
00

0.
80

00
1.

0
1.

3
1.

6
2.

0
2.

5
3.

5
5.

0
10

.0
15

.0

0.
00

01

HORIZONTAL HYDRAULIC CONDUCTIVITY (ft/day)

NO FLOW BOUNDARY

LEGEND
ROSS LICENSE NO.
SUA-1601 BOUNDARY
PROPOSED KENDRICK
EXPANSION AREA BOUNDARY

LAKES, PONDS, DUGOUTS
INTERMITTENT STREAMS
EPHEMERAL STREAMS

WELL WITH ESTIMATED
PRODUCTION RATES

0 2,500 5,000 7,500 10,000

GRAPHIC SCALE (FEET)

K:\Sheridan\Strata\12145\_ACAD_WY83E\DWGS_GWMOD\KPA1_DIST_CONDUCTIVITY_SM.dwg  3/11/2015 8:58:31 AM mal mcgill

Drawing Coordinates: WY83EFBasemap: USGS 1:24,000
 Oshoto, Flag Butte,

Rozet NE, Edith Creek,
Garland Hill, and Brislawn School

Date

www.wwcengineering.com

Date:

FILE:

Description

REVISIONS

Checked By:

Drawn By:

ROSS ISR PROJECT
CROOK COUNTY, WY

P.O. BOX 2318,  1900 W WARLOW UNIT A
GILLETTE, WY 82717

KENDRICK EXPANSION AREA

A WHOLLY-OWNED
SUBSIDIARY OF

PENINSULA ENERGY
LIMITED INC

LICENSE NO. SUA-1601

ENVIRONMENTAL REPORT
ADDENDUM 3.4-I

FIGURE 9
SPATIAL DISTRIBUTION OF

HORIZONTAL HYDRAULIC CONDUCTIVITY
ASSIGNED TO LAYER 4 (SM)

MBM

RBM
2/10/15

KPA1_DIST_CONDUCTIVITY_SM

K
en

drick E
xpan

sion
 A

rea, S
U

A
-1601 Licen

se A
m

en
dm

en
t

21             E
R

 A
dden

du
m

 3.4-I, M
arch

 2015



0-49.3 gpm

0-17.6 gpm

0-81.6 gpm

0-81.0 gpm

4.1-13.4 gpm

4.1-20.6 gpm

7.4-21.8 gpm

0-24.3 gpm

0-43.1 gpm

0-16.4 gpm

0-36.9 gpm 0-49.3 gpm

0-0.4 gpm

0.4 gpm

0-0.4 gpm

0-17.6 gpm

0.8 gpm

EDSEL
WSW #2

MELLOTT
RANCH WS #3

FEDERAL
SCHURICHT #2

789V
STATE

19XX
STATE

22X-19

ENL SOPHIA 1A

CAMBRIDGE
WSW #1

LILY
WSW #1

AR-1

STRONG
WELLS

KIEHL
WATER
WELL #2

WSW #1
WEST

KIEHL UNIT

BRISLAWN
WATER

SOURCE
WELL #1

ENL
REYNOLDS #6

ENL KIEHL
WATER
WELL #1

WESLEY #1

R. 68 W.  R. 67 W.

T.
53
N.

T.
52
N.

R. 68 W.  R. 67 W.

T.
54
N.

T.
53
N.

T.
53
N.

T.
52
N.

T.
54
N.

T.
53
N.

E. 690000

E. 690000

E. 705000

E. 705000

E. 720000

E. 720000
N

.1
45

50
00

N
.1

45
50

00

N
.1

47
00

00

N
.1

47
00

00

N
.1

48
50

00

N
.1

48
50

00

N
.1

50
00

00

N
.1

50
00

00

0.
00

09
0.

00
50

0.
00

90
0.

03
00

0.
06

00
0.

09
00

0.
20

00
0.

40
00

0.
60

00
0.

70
00

0.
80

00
1.

0
1.

3
1.

6
2.

0
2.

5
3.

5
5.

0
10

.0
15

.0

0.
00

01

HORIZONTAL HYDRAULIC CONDUCTIVITY (ft/day)

CONSTANT HEAD BOUNDARY

NO FLOW BOUNDARY

LEGEND
ROSS LICENSE NO.
SUA-1601 BOUNDARY
PROPOSED KENDRICK
EXPANSION AREA BOUNDARY

LAKES, PONDS, DUGOUTS
INTERMITTENT STREAMS
EPHEMERAL STREAMS

WELL WITH ESTIMATED
PRODUCTION RATES

0 2,500 5,000 7,500 10,000

GRAPHIC SCALE (FEET)

K:\Sheridan\Strata\12145\_ACAD_WY83E\DWGS_GWMOD\KPA1_DIST_CONDUCTIVITY_OZ.dwg  3/11/2015 8:54:46 AM mal mcgill

Drawing Coordinates: WY83EFBasemap: USGS 1:24,000
 Oshoto, Flag Butte,

Rozet NE, Edith Creek,
Garland Hill, and Brislawn School

Date

www.wwcengineering.com

Date:

FILE:

Description

REVISIONS

Checked By:

Drawn By:

ROSS ISR PROJECT
CROOK COUNTY, WY

P.O. BOX 2318,  1900 W WARLOW UNIT A
GILLETTE, WY 82717

KENDRICK EXPANSION AREA

A WHOLLY-OWNED
SUBSIDIARY OF

PENINSULA ENERGY
LIMITED INC

LICENSE NO. SUA-1601

ENVIRONMENTAL REPORT
ADDENDUM 3.4-I

FIGURE 10
SPATIAL DISTRIBUTION OF

HORIZONTAL HYDRAULIC CONDUCTIVITY
ASSIGNED TO LAYER 6 (OZ)

MBM

RBM
2/10/15

KPA1_DIST_CONDUCTIVITY_OZ

K
en

drick E
xpan

sion
 A

rea, S
U

A
-1601 Licen

se A
m

en
dm

en
t

22             E
R

 A
dden

du
m

 3.4-I, M
arch

 2015



 

 

4.2.2 Storage Coefficients 

The storage coefficients developed for the Ross model were used in the 
KEA model.  As with the Ross model, each layer was assigned a unique specific 
storage value which did not vary spatially. Specific storage values used for each 
layer are summarized on Table 5.  

Table 5. Summary of Specific Storage Values by Layer 

Layer Aquifer Unit Model Specific Storage Values 
1 Alluvium/top 20 feet 1 0.19 within alluvium, 0.1 outside of alluvium 
2 Lance Aquitard 5x10-7 
3 Confining Unit 4x10-6 
4 Lance SM 7.6x10-6 
5 Confining Unit 4x10-6 
6 Lance/Fox Hills OZ 9.7x10-6 

1  Alluvium values are specific yield (dimensionless). 
 

4.2.3 Recharge 

Recharge enters the model from infiltration of precipitation and 
streamflow at the outcrop.  Water also enters into the model from the adjacent 
aquifer primarily from the south where the potentiometric surface is higher.  
Recharge from adjacent areas within the aquifer is indirectly calculated 
through the calibration process and the use of general head boundaries at the 
model edge.  The distribution of recharge from precipitation within the project 
area was developed based on USDA-NRCS soils data (USDA-NRCS 2014).  The 
NRCS has assigned four hydrologic soil groups (A, B, C, or D) for each mapped 
soil complex.  No soils in the project area are in Group A.  Hydrologic soil group 
B indicates the soil has a moderate infiltration rate; a C soil group represents a 
soil with a slow infiltration rate; while a D soil has a very slow infiltration rate 
(Viessman and Lewis 1996). 

The calibrated recharge values for the three soil groups from the Ross 
groundwater model were applied to the top layer throughout the model domain.  
In regions where the top layer was inactive (such as a no-flow boundary), 
Groundwater Vistas applies recharge to the next highest active layer 
(Rumbaugh 2010).  For example, at the outcrop where the OZ aquifer has  
5 inactive layers above, Groundwater Vistas applies the recharge directly to the 
OZ layer, which realistically simulates recharge at the outcrop.  Calibrated 
recharge rates for the soils are presented in Table 6.  Figure 11 depicts the 
spatial distribution of recharge within the model domain. 
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Table 6. Model Calibrated Recharge Rates 

NRCS Hydrologic Soil 
Group 

Model Calibrated Recharge Rate 

ft/day inch/yr 
B 5.1x10-5 0.22 
C 2.55x10-5 0.11 
D 1.7x10-5 0.07 

4.3 Sinks 

There are two methods by which water naturally leaves the model 
domain:  1) Water within the confined aquifers naturally flows to the north and 
to the west down-dip away from recharge zones along the east side of the 
project area, 2) Water leaves the project area through alluvial flow down the 
natural drainages.  Water is also removed artificially by existing wells within 
the project area.  The volume of water removed by pumping wells has been 
significant; however it is not a natural stressor on the system.  As such, 
existing wells within the project area are treated as transient stressors to the 
system and are described in more detail later in this report. 

General head boundary conditions were used to simulate the natural 
gradient and thus simulate water leaving the model within the confined layers.  
The general head boundary conditions are described in more detail within 
Section 4.4.  Within layer 1, drains are used to simulate water leaving the 
model.  

Drains were installed near the eastern extent of the model where the 
Little Missouri River, its tributaries, and Belle Fourche River tributaries cross 
onto the Pierre Shale outcrop.  The drains were set at an elevation just below 
the existing ground surface to represent the alluvial water surface.  The 
locations of the drains within the groundwater model domain are depicted on 
Figure 11.  

4.4 Boundary Conditions 

The boundary conditions within the model vary slightly from layer to 
layer. For each layer the boundary conditions are summarized as follows. 

Layer 1 – The boundary conditions within layer 1 are shown on Figure 8.  
Since Layer 1 represents the surficial system, the drainage divides for each 
ephemeral drainage within the model domain serve as natural no-flow 
boundaries.  The southern, northern, and western bounds of the model domain 
cross several natural drainage divides which are represented by no-flow 
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boundary cells.  Recharge to the surficial system is expected to occur primarily 
from precipitation.  Therefore, a recharge boundary condition is applied to the 
entire model domain.  The eastern portion of the model is represented by a no 
flow boundary just to the west of the Lance Formation outcrop.  This allows 
Groundwater Vistas to apply recharge directly into the underlying layers that 
outcrop to the east.  Where the drainages cross the Pierre Shale, drains serve 
as additional boundary conditions. 

Layers 2 – (Lance Aquitard), 4 (SM), and 6 (OZ) - These layers include 
general head boundaries along the south, west and north model boundaries.  
In each layer, the east boundary of the model is represented by a no-flow 
boundary that follows the outcrop of each respective underlying layer.  General 
head boundaries were chosen because they can be used to establish a gradient 
as well as flow into and out of the model.  Each general head boundary was 
assigned an elevation and a conductance term.  The elevation for each general 
head boundary was based on pre-1980 potentiometric surface.  Figure 3 
depicts the pre-1980 estimated potentiometric surface used for the OZ aquifer.  
The general head boundary for the SM surface was based on the OZ surface 
plus 40 feet.  The general head boundary for layer 2 was varied from an 
elevation of 4,120 to 4,180 feet along the southern and western model 
boundaries with highest elevation at the southeast corner.  The northern 
general head boundary in layer 2 varied from 4,130 to 4,120 feet, decreasing 
towards the west.  The elevations of the general head boundaries are the 
primary driver of the potentiometric head near the boundaries.  The 
conductance term allows the modeler to, in effect, increase or decrease the 
hydraulic conductivity from the general head boundary cell.  The conductance 
term for each general head boundary cell was set to mimic the hydraulic 
conductivity of the adjacent cells as much as possible so as not to flood the 
system with excess water nor limit the water flow to the point that the resulting 
drawdowns were over-estimated. The conductance term was adjusted during 
calibration. 

Layers 3 and 5 – These layers represent the confining shales.  The 
confining shales are not aquifers and have very low hydraulic conductivities.  
No boundary conditions were included in these layers since the model treats 
the edge of the domain as a no flow boundary. 
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4.5 Calibration Targets and Goals 

Calibration of the KEA groundwater model began with the targets used to 
calibrate the Ross groundwater model.  Due to expansion of the project area, 
additional targets, as available, were used throughout the KEA model domain.  
Important features available to calibrate the groundwater model include 
existing water wells, previous Ross area calibration targets, Strata’s 2013 
monitoring well measurements, and 2010 and 2014 aquifer test results.  
Calibration and verification of the model was a two-step process using all 
available data. 

The first calibration step was a steady-state simulation.  The goal of the 
steady-state simulation was to match as close as possible the modeled 
potentiometric surface elevations to the pre-1980 potentiometric surface 
elevations for the SM and the OZ aquifers.  For the OZ aquifer, the steady state 
targets included Nubeth pre-1980 measured water levels and water levels from 
SEO well completion data for industrial water supply wells completed prior to 
1980.  The steady state targets for the SM aquifer only included the targets 
that were used in the Ross groundwater model.  Throughout most of the KEA 
model domain, the stock and domestic wells are primarily completed in Lance 
aquifers located above the SM interval.  This is particularly true across the 
western half of the domain where the depth to the SM interval is roughly 800 
feet.  Therefore there were no stock and domestic wells available to help with 
calibration.   

The second calibration step (verification) involved the construction of a 
transient model to simulate effects of the industrial wells used to provide water 
for EOR.  The goal of the transient portion of the model is to match the 
drawdowns that have occurred over the last 30 years from these withdrawals.  
In addition to the EOR wells in the Ross model domain, several additional EOR 
wells were identified within the expanded KEA model domain.  Monitor wells 
installed by Strata provided targets for current potentiometric contours in the 
aquifers.  Using MODFLOW2000, it was possible to develop a two-stage model 
where the first time step represents the steady state simulation and the 
subsequent time steps are transient. 

4.6 Numerical Parameters 

The PCG2 solver within MODFLOW was utilized as the primary solver 
package. The maximum number of outer iterations was set at 1,000, the 
maximum number of inner iterations was set at 250, and the head change 
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criterion for convergence was set to 0.001.  Occasionally the PCG2 solver will 
meet the closure criteria for both head and flux (residual) within outer 
iterations, but not between successive outer iterations.  This results in the 
model iterating until the maximum number of outer iterations has been 
reached. Environmental Simulations, Inc. (Rumbaugh and Rumbaugh 2002) 
has added a modification to the PCG2 solver in MODFLOW to automatically 
force convergence in this situation.  By forcing convergence, the simulation 
may not be valid.  If the simulation is not valid it will show up as an error in 
the mass balance.  Therefore, the mass balance was checked after each 
simulation to ensure that the simulation was valid. 

4.7 Calibration and Verification 

Calibration of a regional groundwater model is challenging because 
relatively little information is available on the subsurface conditions.  For 
example, within the KEA model domain, most of the hydraulic information 
available is located within the proposed KEA and Ross Project area.  No 
hydraulic conductivity data and very little potentiometric data are available 
outside of the proposed project boundary.  Nevertheless, during the calibration 
process, by taking known information and applying engineering judgment 
where information is not known, it was possible to develop a calibrated model 
that reasonably approximates the physical system.  During the calibration 
process much is learned about the system.  The primary goal of this modeling 
exercise is to evaluate regional impacts from ISR within the OZ aquifer.  To that 
end, the bulk of the calibration and verification process was focused on 
improving predictions within the OZ aquifer. 

Measured or known potentiometric heads within the model domain 
served as the primary calibration targets.  During calibration, model-computed 
water levels are compared to the observed water levels at the calibration 
targets.  Within the KEA, calibration targets are available for two discrete time 
periods, pre-1980 and 2014.  The pre-1980 period is considered the steady 
state period.  The period from 1980 to 2014 is considered the transient period 
because during this period there has been a significant amount of drawdown 
within the OZ aquifer due to the EOR wells.  Pre-1980 Nubeth water levels and 
water levels from SEO well statements of completion were used for the steady 
state calibration, while measurements taken by Strata in 2010 and October of 
2013 were used to calibrate the transient runs.  After each simulation, the 
model-computed target levels were subtracted from the observed target levels 
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to produce a residual.  A positive residual indicates that the computed water 
level is lower than the measured level.  Conversely, a negative residual 
indicates that the computed water level is higher than the field measured water 
level. 

Simple statistics were then applied to the residuals to evaluate the 
improvement, or lack thereof of each successive model simulation.  The sum of 
squared residuals in particular is useful in determining trends towards or away 
from calibration in successive model runs.  The closer the sum of squared 
residuals is to zero, the better the model calibration. Other statistical 
measures, such as the residual mean, can also be used to evaluate the 
effectiveness of the model calibration.  A residual mean close to zero indicates 
that the positive and negative residuals are balanced. 

One other important parameter that was monitored during calibration 
was the model mass balance which is a comparison between the volume of 
water entering versus leaving the model.  Typically, a large mass balance error 
indicates numerical instability and for this reason a mass balance of more than 
1% was considered unacceptable. The model’s mass balance was monitored 
during calibration and the percent error never exceeded 0.5%.  During the 
steady state calibration the mass balance was approximately 0.4% and during 
the transient simulation it was generally 0.3% or less in all stress periods. 

4.7.1 Calibration Approach 

Since the KEA model was based on the previously calibrated Ross model, 
parameters developed from the Ross modeling effort served as the initial 
starting point for the KEA modeling effort.  A structured sensitivity approach 
was taken to adjust the parameters.  This method takes specified parameters 
and makes several model runs while changing the parameter over a specified 
range.  Upon a review of the calibration statistics from each model run, the 
parameter value that best optimized the model results was chosen and the 
model was updated.  This process was repeated until a steady state calibration 
was achieved. 

Once steady state calibration had been achieved, the verification process 
started by adding transient targets as well as existing wells to the model.  The 
existing wells are summarized in Table 7.  Flow rates for each well are detailed 
in Appendix A.  Information from the Wyoming Oil and Gas Conservation 
Commission (WOGCC), BLM plans of development, and the SEO were used to 
estimate flow rates for the EOR wells within the KEA model domain.  Strata 
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Table 7. Summary of Existing Wells in KEA Groundwater Model Domain 

Well Easting1 Northing1 Layer Use 
Flow Rate2 

(gpm)  
Strong Wells* 714,963 1,483,356 6 (OZ) Domestic/stock 0 to 0.4 

Enl Reynolds #6 710,994 1,466,388 6 (OZ) Domestic/stock 0.4 
Enl Sophia 1A 700,454 1,484,209 6 (OZ) EOR 0 to 24.3 

Kiehl Water Well #2 712,425 1,474,729 
4 (SM) and 

6 (OZ) EOR 0 to 17.6 
22X-19 710,876 1,481,933 6 (OZ) EOR 7.4 to 21.8 

19XX State 711,658 1,483,961 6 (OZ) EOR 4.1 to 20.6 
789V State 710,930 1,484,055 6 (OZ) EOR 4.1 to 13.4 

Enl Kiehl Water Well #1 713,762 1,473,698 6 (OZ) EOR 0 to 17.6 
WSW#1 West Kiehl Unit 707,029 1,471,267 6 (OZ) EOR 0 to 16.4 

Wesley #1 715,506 1,489,632 6 (OZ) Domestic/stock 0.8 
Edsel WSW #2 700,419 1,507,387 6 (OZ) EOR 0 to 49.3 

Cambridge WSW #1 691,349 1,476,434 6 (OZ) EOR 0 to 43.1 
Lily WSW #1 697,631 1,503,408 6 (OZ) EOR 0 to 36.9 

Brislawn Water Source 
Well #1 704,161 1,503,518 6 (OZ) EOR 0 to 49.3 
AR-1 714,933 1,478,287 6 (OZ) Stock 0 to 0.4 

Federal Schuricht #2 702,281 1,459,157 6 (OZ) EOR 0 to 81.0 
Mellott Ranch WS #3 700,141 1,460,541 6 (OZ) EOR 0 to 81.6 
Mellott Ranch WS-2 700,898 1,459,125 4 (SM) EOR 0 

1 Easting and northing coordinates based on Wyoming NAD 83 E coordinate system. 
2 Flow rates for oilfield wells are variable and detailed within Appendix A. 
* The designation “Strong Wells” refers to Robinson #4 and Strong #1.  Refer to Appendix A for a 

discussion regarding these wells. 

 

attempted to obtain flow data from several of the operators but most of them 
were reluctant to share EOR well flow details or suggested that the WOGCC 
records were more complete than their own because most of the oilfields have 
changed ownership several times over the last 30 years. Domestic wells were 
assumed to operate at 0.4 gpm.  This flow rate is considered conservatively 
large because 0.4 gpm is pumped continuously in the model (i.e., the full 
duration of every day during the period of use).  Figures 9 and 10 detail the 
locations of the existing wells.  Wells completed above the SM interval were 
ignored for the purposes of the model since they are not likely to be impacted 
by ISR operations in the OZ aquifer.  Additional details for each well included 
in the KEA model are included in Appendix A. 

The resulting model was a combined steady state and transient model.  
The first time step was steady state with no wells discharging.  Each 
subsequent time step simulated wells discharging at their estimated discharge 
rate for each respective time period.  A structured sensitivity approach similar 
to the one taken with the steady state model was then applied to the transient 
model. 
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4.7.2 Verification/Calibration Results 

The resulting hydraulic conductivity distribution yielded a good fit 
between the modeled potentiometric surface and the target wells within the OZ 
aquifer.  Within the SM aquifer, the calibration was considered acceptable 
given that the focus of the model was primarily impacts to the OZ aquifer.  No 
further calibration of the surficial aquifer (SA) was conducted since it was 
previously evaluated in the Ross groundwater model, and the results of the 
model demonstrated that impacts to the SA are minimal.  Table 8 summarizes 
the calibration targets as well as the calculated residuals and statistics from 
the calibrated model.  Calibrated pre-1980 potentiometric surfaces are 
presented for the SM and OZ aquifers in Figures 12 and 13, respectively.  2014 
model estimated potentiometric surfaces for the SM and the OZ aquifers are 
presented in Figures 14 and 15, respectively. 

The majority of the residuals in the OZ aquifer were less than 25 feet.  As 
shown on Table 8, the largest residual within the OZ aquifer was -55.9 feet at 
well 5268-21-11 OZ followed by a residual of -44.0 feet at 5268-12-01 OZ.  The 
higher residuals at these two monitor wells may be partially attributed to the 
EOR withdrawals in the south western portion of the KEA.  Flow rates from 
water supply wells, which are provided in Table 7 and shown on Figure 15, are 
based on several assumptions from SEO, WOGCC, and BLM data and the 
accuracy of these assumptions may affect the residuals.  Figure 16 shows the 
available head above the OZ aquifer based on water level measurements taken 
in 2013 at the monitor wells.  As shown on Figure 16 the available head above 
the top of the OZ aquifer within the western portion of the KEA is generally on 
the order of 400 to 600 feet.  Near the 5268-21-11 well there was an estimated 
580 feet of available head based upon water level measurements taken in 2013.  
Therefore, a residual of 55.9 feet at this location represents a relatively small 
portion of the total available head above the top of the OZ aquifer (9.6%). 

The residuals within the SM zone are higher with a maximum residual of 
-87.0 feet at 5268-12-01.  However, this discrepancy is likely attributable to 
the fact that the SM interval at one monitor well may not necessarily be in 
communication with the SM interval at another monitor well in another portion 
of the KEA.  Based on geologic cross sections developed by Strata it is apparent 
that some of the SM cluster wells are completed in separate Lance sand 
intervals.  As previously noted, along the western side of the KEA the SM 
interval can be roughly 800 feet deep while the SM sands on the eastern 
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Table 8. Calibration Targets, Residuals, and Statistics for Calibrated Model 
Name Zone Time1 Easting2 Northing2 Layer Observed Computed Weight Residual 
SP-3V SM 1980 711,075.4 1,484,076.8 4 4,120.0 4,121.9 1 -1.9 

P132537W SM 1980 715,117.7 1,483,204.8 4 4,129.0 4,135.0 1 -6.0 

5367-34-06 SM 2013 712,816.0 1,494,424.5 4 4,063.3 4,097.5 1 -34.2 

5368-43-12 SM 2013 708,681.6 1,491,393.3 4 4,099.9 4,100.5 1 -0.6 

5368-24-12 SM 2013 705,361.4 1,490,516.9 4 4,087.9 4,098.2 1 -10.3 

5368-33-14 SM 2013 701,714.5 1,486,000.9 4 4,058.3 4,092.1 1 -33.8 

5368-41-23 SM 2013 703,194.9 1,483,410.8 4 4,080.3 4,089.4 1 -9.1 

5368-32-23 SM 2013 701,418.6 1,481,031.6 4 4,056.7 4,091.0 1 -34.3 

5368-43-24 SM 2013 707,654.3 1,481,110.4 4 4,087.3 4,090.6 1 -3.3 

5368-12-25 SM 2013 704,083.3 1,475,778.0 4 4,021.8 4,097.6 1 -75.8 

5368-31-35 SM 2013 701,988.6 1,472,226.6 4 4,011.7 4,098.6 1 -86.9 

5368-41-36 SM 2013 708,120.8 1,473,122.2 4 4,100.7 4,100.0 1 0.7 

5268-12-01 SM 2013 704,653.1 1,466,231.8 4 4,018.4 4,105.4 1 -87.0 

5268-21-11 SM 2010 700,759.2 1,462,261.6 4 4,025.8 4,105.6 1 -79.8 

34-7 SM 2010 713,362.8 1,489,635.7 4 4,082.6 4,102.3 1 -19.7 

12-18 SM 2010 709,224.3 1,487,516.0 4 4,115.0 4,097.8 1 17.2 

14-18 SM 2010 710,044.3 1,484,917.9 4 4,104.5 4,093.9 1 10.6 

21-19 SM 2010 710,684.7 1,483,289.2 4 4,102.4 4,085.5 1 16.9 

34-18 SM 2010 712,467.6 1,483,780.2 4 4,118.9 4,096.5 1 22.4 

42-19 SM 2010 713,109.7 1,481,249.1 4 4,136.2 4,100.1 1 36.1 

MELLOTT RANCH WS #3 OZ 1980 700,141.0 1,460,541.0 6 4,091.0 4,073.7 1 17.3 

19XX STATE OZ 1980 711,658.0 1,483,961.0 6 4,088.0 4,086.0 1 2.0 

CAMBRIDGE WSW #1 OZ 1980 691,349.0 1,476,434.0 6 4,010.0 4,020.7 1 -10.7 
BRISLAWN WATER SOURCE 
WELL #1 OZ 1980 704,161.0 1,503,518.0 6 4,044.0 4,043.3 1 0.7 

Phase II 4Z 0Z OZ 1980 709,467.2 1,486,628.1 6 4,091.0 4,080.4 1 18.6 

788V OZ 1980 710,838.4 1,484,032.1 6 4,089.7 4,084.8 1 4.9 

5367-34-06 OZ 2013 712,748.0 1,494,421.4 6 4,059.0 4,063.4 1 -4.4 
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Table 8. Calibration Targets, Residuals, and Statistics for Calibrated Model (Cont.) 
Name Zone Time1 Easting2 Northing2 Layer Observed Computed Weight Residual 
5368-43-12 OZ 2013 708,612.3 1,491,412.6 6 4,045.8 4,045.8 1 0.0 

5368-24-12 OZ 2013 705,296.4 1,490,520.7 6 4,032.5 4,038.1 1 -5.6 

5368-33-14 OZ 2013 701,644.3 1,486,002.3 6 4,015.8 4,029.9 1 -14.1 

5368-41-23 OZ 2013 703,104.6 1,483,418.6 6 4,041.2 4,030.7 1 10.5 

5368-32-23 OZ 2013 701,348.3 1,481,032.5 6 4,015.9 4,032.9 1 -17.0 

5368-43-24 OZ 2013 707,588.3 1,481,117.0 6 4,000.6 4,025.9 1 -25.3 

5368-12-25 OZ 2013 704,009.8 1,475,785.0 6 4,011.0 4,040.5 1 -29.5 

5368-31-35 OZ 2013 701,916.2 1,472,224.4 6 4,007.6 4,043.5 1 -35.9 

5368-41-36 OZ 2013 708,050.0 1,473,121.7 6 4,056.8 4,044.1 1 12.7 

5268-12-01 OZ 2013 704,601.7 1,466,256.6 6 4,005.9 4,049.9 1 -44.0 

5268-21-11 OZ 2014 700,687.4 1,462,260.7 6 3,984.2 4,040.1 1 -55.9 

34-7 OZ 2010 713,271.2 1,489,622.6 6 4,056.5 4,057.1 1 -0.6 

12-18 OZ 2010 709,153.7 1,487,518.3 6 4,024.4 4,031.7 1 -7.3 

14-18 OZ 2010 709,972.4 1,484,915.9 6 4,003.5 4,016.5 1 -13.0 

21-19 OZ 2010 710,612.9 1,483,283.1 6 3,956.5 3,983.2 1 -26.7 

34-18 OZ 2010 712,397.2 1,483,785.0 6 3,969.9 3,990.4 1 -20.5 

42-19 OZ 2010 713,038.9 1,481,247.2 6 3,982.9 4,002.8 1 -19.9 
1 Time refers to the time at which the observed water levels used in the model were actually 

collected. Residual Mean -14.60 
2 Northing and Easting coordinates based on WY-NAD83EF. 

 
Absolute Residual Mean 22.36 

      
Residual Std. Deviation 28.48 

      
Sum of Squares 45,057.17 

      
RMS Error 32.00 

      
Min. Residual -86.99 

      
Max. Residual 36.14 

      
Number of Observations 44 

      
Range in Observations 179.70 
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portion of the model area can be as shallow as 200 feet.  Given the presence of 
multiple Lance aquifers above the SM interval, none of the stock and domestic 
use wells within the western portion of the KEA penetrate to it.  However, along 
the eastern portion of the model domain where the SM interval is shallower, it 
is more accessible for stock and/or domestic use.  Therefore, KEA calibration 
efforts were most focused on accurately estimating impacts on the eastern 
portions of the SM interval since that is where potential impacts may occur.  As 
can be seen on Figure 14, most of the residuals on the eastern side of the KEA 
and within the permitted Ross area are much lower with respect to the 
residuals in the wells within the western portion of the KEA.   

The October 2013 heads measured by Strata within the SM interval are 
quite reliable. However, the SM interval is less regionally extensive and is not 
utilized as much as the OZ aquifer for industrial purposes; therefore, there is 
very little pre-1980 potentiometric data available for the SM aquifer. As a 
result, the confidence interval for the pre-1980 SM potentiometric surface is 
not as high as it was for the OZ aquifer and this uncertainty may also partially 
explain the higher residuals in the SM.   

In assessing the adequacy of the calibration it is also necessary to clarify 
the main goal of the model, which was primarily to evaluate the impacts from 
ISR within the OZ aquifer.  For this reason most of the calibration effort was 
focused on the OZ aquifer (layer 6) with the SM aquifer (layer 4) being second 
in importance.  Due to the confinement of the OZ and SM aquifers, they have 
very little contact with the top layers (layers 1 and 2) except at the outcrop.  As 
a result, the primary purpose of layers 1 and 2 within the model were to help 
develop reasonable recharge estimates for the OZ.  Given the supporting role 
that layers 1 and 2 play within the model, it was not necessary to go through 
the level of effort that was used to calibrate Layers 4 and 6.  Furthermore, not 
as much measured data is available for layers 1 and 2 as is available for layers 
4 and 6, so intensive calibration efforts focused on layers 1 and 2 were not 
justified. This calibrated model presents a reasonable calibrated solution for 
the purpose of this report.  

4.8 Sensitivity Analysis 

A sensitivity analysis was performed on the calibrated model to 
determine which parameters most impacted the model. In this analysis five 
parameters were varied: horizontal hydraulic conductivity, vertical hydraulic 
conductivity, recharge, specific storage, and general head boundary elevations.  
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The details and results from the sensitivity analysis for each parameter are 
presented in the following sections.  For each parameter that was varied, a 
number of statistics are presented.  The statistics presented are based on the 
residuals calculated from the head targets described in Table 8.  

4.8.1 Model Sensitivity to Horizontal Hydraulic Conductivity 

To evaluate the model’s sensitivity to horizontal hydraulic conductivity, 
the hydraulic conductivity within each model layer that was assigned to the 
greatest area was adjusted both up and down one order of magnitude.  The 
results of each sensitivity evaluation are presented in Table 9. 

Table 9. Model Sensitivity to Horizontal Hydraulic Conductivity 

Run Multiplier 
Hydraulic K 

(ft/day) 
Sum of Square 

Residuals 
Residual 

Mean 
Residual Std. 

Dev. 
Parameter:  Kx             Zone:  4,832                                     Layer 1 - Alluvial Aquifer 

1 0.1 0.5 43,563 22.2 29.2 
2 1 5 45,057 22.4 28.5 
3 10 50 44,732 22.2 28.6 

Parameter:  Kx             Zone:  1,012                                    Layer 2 - Alluvial Aquifer/Lance Aquitard 
1 0.1 0.01 41,372 21.1 27.8 
2 1 0.1 45,057 22.4 28.5 
3 10 1 56,154 25.8 29.2 

Parameter:  Kx             Zone:  11                                        Layer 3 - SM Confining Interval 
1 0.1 0.00007 44,946 22.3 28.5 
2 1 0.0007 45,057 22.4 28.5 
3 10 0.007 45,047 22.3 28.5 

Parameter:  Kx              Zone:  3,037; 3,038; 3,039; 3,040      Layer 4 - SM Aquifer 
1 0.1 0.032 48,356 23.5 28.6 
2 1 0.32 45,057 22.4 28.5 
3 10 3.2 35,275 21.9 28.3 

Parameter:  Kx              Zone:  6                                          Layer 5 - OZ Confining Interval 
1 0.1 0.00005 43,569 22.2 29.2 
2 1 0.0005 45,057 22.4 28.5 
3 10 0.005 44,925 22.3 28.5 

Parameter:  Kx                Zone:  2,846; 2,848; 2,849               Layer 6 - OZ Aquifer 
1 0.1 0.03 49,450 25.2 26.6 
2 1 0.3 45,057 22.4 28.5 
3 10 3 51,595 25.9 33.9 

 

As shown on Table 9, model layers 3 and 5 are not sensitive to changes 
in horizontal hydraulic conductivity as demonstrated by the lack of variance in 
the residual sum of squares.  Since these layers are the confining layers, the 
vertical hydraulic conductivity is a much more sensitive parameter.  Layers 
2, 4, and 6 were the most sensitive to changes in horizontal hydraulic 
conductivity with both an increase and a decrease in hydraulic conductivity 
affecting the sum of square residuals.  In layer 6 both an increase and a 
decrease in the hydraulic conductivity resulted in a higher sum of squared 
residuals indicating that the value used in the model has been optimized.  
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Within layer 4 the sum of squared residuals suggests that there may be some 
improvement in calibration if the hydraulic conductivity in layer 4 is increased.  
Upon further examination it was determined that the high residuals in the 
calibration targets in the western portion of the KEA are skewing the results.  If 
the hydraulic conductivity is raised, then the residuals in the SM calibration 
targets in the eastern portion of the KEA become worse. Since the most 
potential for impacts occurs in the eastern portion of the model domain where 
the SM aquifer is shallowest, no adjustments were made as a result of the 
sensitivity analysis.   

4.8.2 Model Sensitivity to Vertical Hydraulic Conductivity 

To evaluate the model’s sensitivity to vertical hydraulic conductivity, the 
vertical hydraulic conductivity within each model layer that was assigned to 
the greatest area was adjusted both up and down one order of magnitude.  The 
results of each vertical hydraulic conductivity sensitivity evaluation are 
presented in Table 10. 

Table 10. Model Sensitivity to Vertical Hydraulic Conductivity  

Run Multiplier 
Hydraulic K 

(ft/day) 
Sum of Square 

Residuals Residual Mean 
Residual Std. 

Dev. 
Parameter:  Kz Zone:  4,832   Layer 1 - Alluvial Aquifer 

1 0.1 0.3 45,056 22.4 28.5 
2 1 3 45,057 22.4 28.5 
3 10 30 45,057 22.4 28.5 

Parameter:  Kz Zone:  1,012   Layer 2 - Alluvial Aquifer/Lance Aquitard 
1 0.1 0.001 40,360 21.3 27.8 
2 1 0.01 45,057 22.4 28.5 
3 10 0.1 44,315 22.5 29.8 

Parameter:  Kz Zone:  11   Layer 3 - SM Confining Interval 
1 0.1 0.00000145 79,496 35.5 33.0 
2 1 0.0000145 45,057 22.4 28.5 
3 10 0.000145 75,542 29.5 31.4 

Parameter:  Kz Zone:  3,037; 3,038; 3,039; 3040 Layer 4 - SM Aquifer 
1 0.1 0.021 43,511 22.2 29.2 
2 1 0.21 45,057 22.4 28.5 
3 10 2.1 45,055 22.4 28.5 

Parameter:  Kz Zone:  6   Layer 5 - OZ Confining Interval 
1 0.1 0.00000065 103,481 37.2 45.7 
2 1 0.0000065 450,57 22.4 28.5 
3 10 0.000065 747,52 34.3 39.1 

Parameter:  Kz Zone:  2,846; 2,848; 2,849 Layer 6 - OZ Aquifer 
1 0.1 0.02 436,38 22.2 29.2 
2 1 0.2 450,57 22.4 28.5 
3 10 2 450,83 22.4 28.5 

 

As shown on Table 10, layers 3 and 5 are the most sensitive to changes 
in the vertical hydraulic conductivity as seen in the variance in the residual 
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sum of squares.  Layer 5 is the most sensitive to changes in the vertical 
hydraulic conductivity.  Both an increase and a decrease in the hydraulic 
conductivity resulted in an increase in the sum of the square residuals in both 
layers.  This demonstrates that the calibrated vertical hydraulic conductivity 
for layers 3 and 5 has been optimized Changes in the vertical hydraulic 
conductivity have minimal impacts to the calibration in other model layers as 
the sum of square residuals indicate.  In general, it is the confining layers that 
are most sensitive to changes in the vertical hydraulic conductivity, which is 
consistent with the site conceptual model. 

4.8.3 Model Sensitivity to Adjustments in Recharge 

Within the calibrated model, recharge was determined empirically based 
on modeling experience.  Actual recharge rates are largely unknown and are 
variable from year to year and season to season.  To assess the consequences 
of gross errors in the recharge rate a sensitivity analysis was performed.  The 
recharge rate was adjusted up and down by 50 percent.  The results of these 
adjustments are presented in Table 11. 

Table 11. Model Sensitivity to Recharge 

Run Multiplier 
Sum of Square 

Residuals Residual Mean 
Residual Std. 

Dev. 
Parameter:  Recharge Zone:  All Layer:  4, 6   

1 0.5 45,000 23.3 30.4 
2 1 45,057 22.4 28.5 
3 1.5 46,802 23.6 27.7 

 

As shown in Table 11 the model is not particularly sensitive to 
adjustments in recharge.  Both an increase and a decrease in the recharge 
rates only slightly impacted the model calibration.  Overall, based on 
comparisons of the sum of residual squares, the calibrated recharge rate is 
optimized to the current available data.  

4.8.4 Model Sensitivity to Specific Storage 

The storage coefficient and specific yield dictate how much water can be 
removed from an aquifer per unit of drawdown. Specific yield is used in 
unconfined aquifers and specific storage is used in confined aquifers. Within 
the groundwater model, layers 2 through 6 are confined and layer 1 is 
unconfined. A higher storage coefficient or specific yield indicates that a greater 
amount of water can be removed from storage per unit of drawdown. To assess 
how dependent the results of the model were on the specific storage (layers 2-6) 
and specific yield (layer 1), the specific storage was adjusted up and down by 
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an order of magnitude. The results of the storage coefficient and specific yield 
sensitivity analysis are presented in Table 12. 

Table 12. Model Sensitivity to Specific Storage and Specific Yield 

Run Multiplier 
Specific 
Storage* 

Sum of Square 
Residuals 

Residual 
Mean 

Residual Std. 
Dev. 

Parameter:  Sy Zone:  10                                     Layer 1 - Alluvial Aquifer 
1 0.1 0.01 44,517 22.1 28.6 
2 1 0.1 45,057 22.4 28.5 
3 10 1 46,067 23.0 28.2 

Parameter:  Ss Zone:  4                                     Layer 2 - Alluvial Aquifer/Lance Aquitard 
1 0.1 0.00000005 45,035 22.3 28.5 
2 1 0.0000005 45,057 22.4 28.5 
3 10 0.000005 45,835 22.6 28.5 

Parameter:  Ss Zone:  5                                     Layer 3 - SM Confining Interval 
1 0.1 0.0000004 45,055 22.4 28.5 
2 1 0.000004 45,057 22.4 28.5 
3 10 0.00004 45,282 22.5 28.4 

Parameter:  Ss Zone:  7                                     Layer 4 - SM Aquifer 
1 0.1 0.00000076 45,199 22.3 28.6 
2 1 0.0000076 45,057 22.4 28.5 
3 10 0.000076 49,781 23.7 28.5 

Parameter:  Ss Zone:  6                                      Layer 5 - OZ Confining Interval 
1 0.1 0.0000004 45,024 22.3 28.5 
2 1 0.000004 45,057 22.4 28.5 
3 10 0.00004 46,024 22.7 28.4 

Parameter:  Ss Zone:  8                                      Layer 6 - OZ Aquifer 
1 0.1 0.00000097 47,070 22.7 29.1 
2 1 0.0000097 45,057 22.4 28.5 
3 10 0.000097 87,128 34.4 31.9 

*Specific yield was varied in the sensitivity analysis within unconfined layer 1. 
 

As shown in Table 12 the specific storage was most sensitive within layer 
6. Because most of the significant stressors to the aquifer system (i.e. EOR 
wells) are located within layer 6, increases in the storage coefficient increase 
the water available, which in turn decreases the average drawdown in the 
aquifer.  Conversely, a decrease in the storage coefficient results in less water 
coming from storage; thus increasing the drawdown in the aquifer.  Both an 
increase and a decrease in the specific storage resulted in higher residuals 
within layer 6 indicating that it has been optimized.  Furthermore, the 
calibrated storage coefficient used in layer 6 is reasonable since it was 
developed based on aquifer test data at the site and literature values for the 
aquifer materials.  In general, the rest of the model layers are not very sensitive 
to changes in specific storage. 

4.8.5 Sensitivity to General Head Boundary Elevations 

Within layers 2, 4, and 6, general head boundaries (GHBs) were placed to 
the south, west, and north of the model domain.  The initial heads assigned to 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
43

ER Addendum 3.4-I 
March 2015



 

 

the GHBs in layers 4 and 6 were based on the pre-1980 potentiometric surface 
for the OZ aquifer (the heads in the SM were estimated to be 40 feet higher 
than the heads in the OZ).  The heads assigned to the GHBs in layer 2 were 
approximated based on potentiometric surfaces in the surficial aquifer and 
then calibrated within the model.  To evaluate the impacts that an increase or 
a decrease in the heads assigned to the GHBs would have on the calibration of 
the model, sensitivity analyses were performed assuming that the heads were 
increased and decreased by 20 feet.  Each layer was analyzed separately in 
order to quantify the impacts that changes to the heads assigned to the GHBs 
in each layer would have on the model calibration.  Table 13 presents the 
calculated sensitivity to GHB in each layer. 

Table 13. Model Sensitivity to Changes in Head Assigned to the GHBs 

Run 
Head 

Change (ft) 
Sum of Square 

Residuals 
Residual 

Mean Residual Std. Dev. 
Parameter:  GHB Head Reach:  20                              Layer 2 - Alluvial Aquifer/Lance Aquitard 

1 -20 37,379 21.0 27.9 
2 0 45,057 22.4 28.5 
3 20 55,588 25.3 29.4 

Parameter:  GHB Head Reach:  40                              Layer 4 - SM Aquifer 
1 -20 42,254 21.7 28.2 
2 0 45,057 22.4 28.5 
3 20 48,085 23.2 28.8 

Parameter:  GHB Head Reach:  60                              Layer 6 - OZ Aquifer 
1 -20 39,443 22.2 29.9 
2 0 45,057 22.4 28.5 
3 20 61,605 28.0 28.7 

 

As shown in Table 13, the model is not particularly sensitive to changes 
in the head assigned to the GHBs.  In general, increases in the GHB elevations 
had a greater impact than decreases on the calibrated model.  The biggest 
impact to the sum of squared residuals occurred when the GHB in layer 
6 was increased.  An increase in the GHB elevation in layer 2 had a similar 
impact.  Given that the expected error within the initial elevation estimates is 
on the order of ±20 feet and the model is not particularly sensitive over this 
range, it would appear from the sensitivity analyses that decreasing the general 
head boundaries improves the calibration.  However, this is not necessarily the 
case.  Most of the large residuals are located on the west side of the KEA 
closest to the GHB.  As noted in Section 4.7.2, the residuals in the SM zone are 
based on water level measurements taken at SM wells completed in sand 
lenses that are not in direct hydraulic communication with each other.  Since 
changes in the GHBs impacted these wells on the west side of the KEA the 
most and the residuals are already large, the results of these analyses are 
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skewed to impacts in the wells that were given the least weight during 
calibration.  The current modeled GHB values are considered reasonable 
approximations of the actual system. 

4.9 ISR Simulation 

The primary goal of the KEA groundwater model was to evaluate the 
cumulative regional impacts of ISR operations occurring at both the Ross 
Project area and the KEA. As shown on Figure 15, the presence of EOR supply 
wells within the KEA and Ross Project areas have the potential to impact ISR 
development.  To ensure the analysis would include impacts from the 
industrial wells, the model simulated withdrawals from the wells during ISR 
operations.  The analysis assumed ISR operations would begin 1 year after the 
transient model ended (late 2015).  As such, a 2015 potentiometric surface was 
modeled to provide an initial baseline potentiometric surface in order to 
compare impacts.  The estimated 2015 potentiometric surface was created by 
averaging the last five years of pumping data for EOR water supply wells and 
domestic/stock wells and extrapolating this average as the flow rate for each 
well in 2015.  

As described in Appendix A, the status of the EOR wells within the KEA 
model domain varies.  Some of the wells are actively serving as water supply 
wells for EOR while some of the wells are currently not operating or are 
operating intermittently.  The future operation of these industrial wells will 
largely depend on site specific conditions at each oilfield they serve.  To 
estimate future flow rates for the EOR wells during ISR operations, the last five 
years of estimated flow data (as presented in Appendix A) were averaged.  With 
the exception of the three EOR wells located in the permitted Ross area (22X-
19, 19XX State, and 789V State), all of the EOR wells were assumed to operate 
at their current locations during ISR operations.   

License condition 10.19 of SUA-1601 requires Strata to address the 
potential for ISR wellfield interference at 22X-19, 19XX State and 789V State.  
To comply with the license condition it was assumed in the KEA model that a 
replacement well would be drilled on Strata property near their current Oshoto 
field office approximately 1.9 miles south and west of the current well 
locations.  This alternate well “Alt Supply Deadman” was assumed to operate at 
the combined flow rates calculated from 22X-19, 19XX State and 789V State.  
Upon completion of ISR operations at the Ross Project area, it was assumed 
that the wells would be redrilled and completed at their current locations. 
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The ISR process includes both recovery and injection wells. In a balanced 
wellfield, the recovery wells pump at a slightly higher combined rate than the 
injection wells which produce a cone of depression around the recovery wells 
and around the wellfield itself.  The excess water removed from the aquifer by 
the recovery wells is referred to as bleed.  The cone of depression developed 
from the bleed prevents injected fluids from leaving the wellfield.  Strata is 
required by NRC License Condition 10.7 to maintain net inward hydraulic 
gradient during operations. 

The proposed ISR process consists of two phases which include uranium 
recovery followed by restoration.  During the recovery phase, lixiviant is 
injected using the injection wells and recovered at the recovery wells.  The net 
regional effect of the recovery process is the loss of the bleed water from the 
system, which is disposed of in deep injection wells.  The bleed is a minor 
portion of the water used in the ISR operation since approximately 96.8% to 
98.75% of the water is re-injected into the OZ aquifer.  Restoration is 
comprised of two stress phases, the groundwater sweep phase, where water is 
removed from the aquifer but no water is injected into the aquifer and the 
active restoration phase where the water removed from the aquifer is treated 
prior to being re-injected.  The following sections describe the ISR simulation in 
more detail. 

4.9.1 Wellfield Configuration 

Since the main purpose of this modeling effort was to evaluate the 
cumulative regional impacts from the Ross and Kendrick projects, operations 
from wellfields for both the Kendrick and Ross areas were simulated.  To 
simplify the analysis, only the net water removed from each recovery well 
during each phase of ISR operations was simulated.  The original wellfield 
configuration in the Ross groundwater model was utilized for this modeling 
effort with minor changes in sequencing.  As described in the original Ross 
groundwater model report, the Ross area included 17 wellfield modules, each of 
which contains approximately 35 recovery wells.  The KEA included 54 wellfield 
modules, each of which contains 28 recovery wells.  For the purposes of this 
analysis, each wellfield module was assigned a unique module number.  The 
reader is cautioned that the unique number assigned to each module in this 
report was developed only for the purposes of describing this simulation and 
may not follow current or future module designations used by Strata in the 
KEA.  Table 14 depicts the simulated ISR schedule.  Figure 17 depicts the 
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Table 14. Simulated ISR Schedule in the KEA Model 

 

MODFLOW 
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Period
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Stress 
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M
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U
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U
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1
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U

H
2

M
U

H
3

M
U

H
4

M
U

H
5

M
U

H
6

M
U

H
7

1 0 0.25 I

2 0.25 0.5 I I

3 0.5 0.75 I I I

4 0.75 1 I I I I

5 1 1.25 I I I I I

6 1.25 1.5 I I I I I

7 1.5 1.75 I I I I I

8 1.75 2 I I I I I

9 2 2.25 I I I I I

10 2.25 2.5 I I I I I I

11 2.5 2.75 I I I I I I

12 2.75 3 S I I I I I I I

13 3 3.25 R S I I I I I I I

14 3.25 3.5 R R S I I I I I I I

15 3.5 3.75 R R S I I I I I I I

16 3.75 4 R R S I I I I I I

17 4 4.25 R R S I I I I I I

18 4.25 4.5 R R S I I I I I I I

19 4.5 4.75 R R S I I I I I I I

20 4.75 5 R R S I I I I I I I I

21 5 5.25 R R S S I I I I I I I

22 5.25 5.5 R R S I I I I I I I I

23 5.5 5.75 R S S I I I I I I I I I

24 5.75 6 R S I I I I I I I I I

25 6 6.25 R R S I S I I I I I I I I

26 6.25 6.5 R R S S I I I I I I I I I

27 6.5 6.75 R R S S I I I I I I I I I I

28 6.75 7 R R S I I S I I I I I I I I

29 7 7.25 R R S I S I I I I I I I I I

30 7.25 7.5 R R S S I I I I I I I I I I

31 7.5 7.75 R R S S I I I I I I I I I I

32 7.75 8 R R S I I I I I I I I I

33 8 8.25 R R R S I I S I I I I I I I

34 8.25 8.5 R R R R S I S I I I I I I I

35 8.5 8.75 R R R R S S I I I I I I I I

36 8.75 9 R R R R S I I I I I I I I

37 9 9.25 R R R R S I I I I I I I I I

I = ISR Operations, S = Sweep, R = Restoration
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Table 14. Simulated ISR Schedule in the KEA Model (Cont.) 
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38 9.25 9.5 R R R S S I I I I I I I I I I

39 9.5 9.75 R R S I I I I I I I I I I I

40 9.75 10 R R R S I I I I I I I I I I I

41 10 10.25 R R R R S I I I S I I I I I I I I

42 10.25 10.5 R R R S I I S I I I I I I I I I

43 10.5 10.75 R R R S I S I I I I I I I I I I

44 10.75 11 R R R R S S I I I I I I I I I I I

45 11 11.25 R R R R S S I I I I I I I I I I I

46 11.25 11.5 R R R S I I I I I I I I I I I I

47 11.5 11.75 R R S I I I S I I I I I I I I I

48 11.75 12 R R R S I I S I I I I I I I I I

49 12 12.25 R R R R S I S I I I I I I I I I

50 12.25 12.5 R R R S S I I I I I I I I I

51 12.5 12.75 R R R S I I S I I I I I I

52 12.75 13 R R R R S I S I I I I I

53 13 13.25 R R R S S I I I I

54 13.25 13.5 R R R S I I I

55 13.5 13.75 R R R R S I I

56 13.75 14 R R R R S I

57 14 14.25 R R R R S

58 14.25 14.5 R R R R

59 14.5 14.75 R R R R

60 14.75 15 R R R R

61 15 15.25 R R R

62 15.25 15.5 R R

63 15.5 15.75 R R

64 15.75 16 R

65 16 21

66 21 26

67 26 31

68 31 41

69 41 66
I = ISR Operations, S = Sweep, R = Restoration
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approximate location of each wellfield module. Each wellfield module 
represents approximately 35 recovery wells for Ross modules and 28 recovery 
wells for the KEA modules.  Within the model, the appropriate number of 
recovery wells was placed within the mineralized areas immediately adjacent to 
each module to realistically simulate actual ISR operations.  

4.9.2 Operational Parameters. 

The flow rates simulated during operations are described on Table 15.  
As shown on Table 15, the flow rates for the KEA wells were conservatively 
estimated slightly higher than the flow rates for the original Ross area wells.  
Much of the KEA is deeper into the basin and there is more available head over 
the OZ aquifer, so it is reasonable to assume that the flow rates could 
potentially be higher.  The flow rates described in Table 15 are based on the 
estimated bleed used in the Ross groundwater model, and are described in 
detail in Addendum 2.7-H of the Ross TR.  Flow rates assigned to each recovery 
well during groundwater sweep and active restoration were also based on the 
Ross groundwater model and were assumed to be the same for the KEA wells.  
The bleed rates listed in Table 15 were assigned to each recovery well during 
ISR, groundwater sweep, and active restoration.  This has the effect of 
simulating the net withdrawal from the aquifer that would be expected from 
balanced wellfields.  Only the recovery wells were simulated in the model.  
Injection wells were not included.  The location where each recovery well was 
modeled is shown on Figure 17.   

Table 15. Estimated Operational Per Well Flow Rates for Ross and KEA 
Project Simulations 

Flow Type Ross Kendrick 
Estimated Recovery Flow Rate (gpm)  17.5 20 
Estimated Production Bleed % 1.25 1.25 
Production Bleed Rate (gpm/well) 0.219 0.25 
Groundwater Sweep Flow (gpm/well) 1.31 1.31 
Restoration Well Flow Rate (gpm)  12.8 12.8 
Restoration Bleed % 3.2 3.2 
Restoration Flow Rate (gpm) 0.41 0.41 

 

During ISR, it was assumed that most of the existing EOR, stock, and 
domestic water wells within the region and tabulated in Table 7 will continue 
operating.  Table 16 tabulates the expected discharges during ISR simulation 
for each well.  Estimated flow rates for the stock and domestic wells in the 
model were assumed to remain constant from the transient calibration periods.   
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Table 16. Existing EOR, Stock and Domestic Well Pump Rates during ISR 
Simulation 

Well Easting1 Northing1 Layer Use 
Flowrate2 

(gpm)  
Strong Wells* 714,963 1,483,356 6 (OZ) Domestic/stock 0.4 

Enl Reynolds #6 710,994 1,466,388 6 (OZ) Domestic/stock 0.4 
Enl Sophia 1A 700,454 1,484,209 6 (OZ) EOR 10.2 

Kiehl Water Well #2 712,425 1,474,729 
4 (SM) and 

6 (OZ) EOR 5.3 
22X-19 710,876 1,481,933 6 (OZ) EOR 0/19.6 

19XX State 711,658 1,483,961 6 (OZ) EOR 0/10.9 
789V State 710,930 1,484,055 6 (OZ) EOR 0/10.9 

Alt Supply Deadman 708,050 1,473,122 6 (OZ) EOR 0/41.3 
Enl Kiehl Water Well #1 713,762 1,473,698 6 (OZ) EOR 5.3 
WSW#1 West Kiehl Unit 707,029 1,471,267 6 (OZ) EOR 0 

Wesley #1 715,506 1,489,632 6 (OZ) Domestic/stock 0.8 
Edsel WSW #2 700,419 1,507,387 6 (OZ) EOR 3.0 

Cambridge WSW #1 691,349 1,476,434 6 (OZ) EOR 5.6 
Lily WSW #1 697,631 1,503,408 6 (OZ) EOR 17.0 

Brislawn Water Source Well #1 704,161 1,503,518 6 (OZ) EOR 0 
AR-1 714,933 1,478,287 6 (OZ) EOR 0.4 

Federal Schuricht #2 702,281 1,459,157 6 (OZ) EOR 39.3 
Mellott Ranch WS #3 700,141 1,460,541 6 (OZ) EOR 0 
Mellott Ranch WS-2 700,898 1,459,125 4 (SM) EOR 0 

1 Easting and northing coordinates based on Wyoming NAD 83 E coordinate system. 
2 Flow rates were determined using the average of the last 5 years of flow data from 2010 to 2014. 

Flow rates for 22X-19, 19XX State, and 789V State were shut off during operations in the Ross area.  
During this time, the combined flow was simulated to come from Alt Supply Deadman. After Ross 
operations completed, Alt Supply Deadman was turned off and 22X-19, 19XX State, and 789V State 
were turned back on. 

* The designation of “Strong Wells” refers to Robinson #4 and Strong #1.  Refer to Appendix A for a 
discussion regarding these wells. 

 

Flow rates for the EOR water supply wells were developed based on 
average historical flow rates for the last five years of recorded flow (2010, 2011, 
2012, 2013, and 2014) which are included in Appendix A. 

4.9.3 ISR Simulation Results 

The results of the ISR simulation and the impacts to the OZ aquifer 
(layer 6) are presented in Appendix B.  Appendix B provides the total estimated 
drawdowns during operations, at the end of active ISR, and during recovery 
within each layer.  Also, potentiometric surfaces before and at the end of ISR 
operations are presented.  Appendix C provides the same information for the 
SM aquifer (layer 4). 

The figures in the appendices show that the bulk of ISR impacts occur 
within layer 6.  For example, at the end of ISR operations the maximum 
modeled drawdown in layer 6 was approximately 55 feet, whereas the 
maximum drawdown in layer 4 was 25 feet.  During ISR operations, local 
drawdowns in layer 6 were as high as 110 feet while maximum drawdowns in 
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layer 4 were approximately 30 feet.  Though 30 feet of drawdown may seem 
significant, the storage coefficient of the SM aquifer is very low.  A low storage 
coefficient means that very little water will be removed from storage per unit of 
drawdown.  In general, the impacts to the SM (layer) are predicted to be 
minimal during ISR operations.  Aquifer testing indicates isolation of the SM 
interval relative to the OZ, so the minimal impact prediction is reasonable. 

Within layer 6, modeled drawdowns occurred primarily within and 
immediately adjacent to the KEA.  To assess the impacts on wells within the 
region, the model was set up to monitor water levels during the ISR simulation 
at each well location.  The maximum modeled changes in head that occurred in 
each existing water supply well during the ISR simulations are presented in 
Table 17. 

The Wesley #1 well had the most drawdown of any of the non-EOR wells.  
This well is located within the mapped Fox Hills outcrop and very near the 
eastern edge of the model domain. The model predicted that the drawdown in 
the Wesley #1 well would gradually increase during operations until it reached 
a maximum drawdown roughly 8 years after operations begin.  For 
approximately one year beginning in the third quarter of the seventh year of 
operations the drawdown was predicted to be over 70 feet after which it will 
gradually decline to approximately 30 feet after restoration.  During the ISR 
simulation, cells adjacent to the one in which the Wesley #1 well is located go 
dry. As such, the drawdown predicted at the well may be over-predicted due to 
edge effects and the inherent numerical instability of the modeling equations 
with adjacent dry cells.  Furthermore, immediately adjacent to the Wesley #1 
well location, geological data is limited.  Therefore, it was not possible to 
confirm in which geologic interval the well may be completed.  In fact, based on 
SEO records, there is a strong possibility that this well may also be completed 
in the Little Missouri River alluvium, in which case it is very unlikely that the 
well would be impacted by ISR operations.  The predicted drawdown included 
in this modeling effort for Wesley #1 is considered a conservative analysis. 

Strong Wells, AR-1, Kiehl Water Well #2, Enl Kiehl Water Well #1, and 
Enl Reynolds #6 are located near the outcrop of the OZ and SM.  Because of 
their proximity to the edge of the model, the predicted drawdowns may also be 
impacted by model edge effects.  Similarly, Cambridge WSW #1 is located near 
the western model domain and the predicted drawdown may also be impacted 
by edge effects, but these effects are assumed to be minimal.  As described in 
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Table 17. Maximum Modeled Existing Well Drawdowns during ISR 
Operations 

Well Easting1 Northing1 Layer Use 
Drawdown 

(ft)2 

Estimated 
Maximum 
Available 

Head3 

Drawdown 
As a % of 
Available 

Head 

Strong Wells* 714,963 1,483,356 6 (OZ) 
Domestic/

stock 53.3 238 22.4 

Enl Reynolds #6 710,994 1,466,388 6 (OZ) 
Domestic/

stock 35.5 92 38.6 

Enl Sophia 1A 700,454 1,484,209 6 (OZ) EOR 68.0 526 12.9 
Kiehl Water Well 

#2 712,425 1,474,729 
4 (SM) & 
6 (OZ) EOR 

24.2 (SM) 
47.2 (OZ) 

48 (SM) 
182 (OZ) 

50.4 (SM)** 
25.9 (OZ) 

22X-19 710,876 1,481,933 6 (OZ) EOR -60.9 308 -19.8 

19XX State 711,658 1,483,961 6 (OZ) EOR 71.5 371 19.3 

789V State 710,930 1,484,055 6 (OZ) EOR 95.0 317 30.0 
Alt Supply 
Deadman 708,050 1,473,122 6 (OZ) EOR 100.2 350 28.6 

Enl Kiehl Water 
Well #1 713,762 1,473,698 6 (OZ) EOR 46.7 332 14.1 

WSW#1 West 
Kiehl Unit 707,029 1,471,267 6 (OZ) EOR 62.1 270 23.0 

Wesley #1 715,506 1,489,632 6 (OZ) 
Domestic/

stock 73.2 78 93.8 

Edsel WSW #2 700,419 1,507,387 6 (OZ) EOR 2.5 400 6.3 
Cambridge WSW 

#1 691,349 1,476,434 6 (OZ) EOR 7.0 650 1.1 

Lily WSW #1 697,631 1,503,408 6 (OZ) EOR 5.2 400 1.3 
Brislawn Water 
Source Well #1 704,161 1,503,518 6 (OZ) EOR 13.0 400 3.3 

AR-1 714,933 1,478,287 6 (OZ) EOR 48.2 164 29.4 
Federal 

Schuricht #2 702,281 1,459,157 6 (OZ) EOR 38.9 790 4.9 
Mellott Ranch 

WS #3 700,141 1,460,541 6 (OZ) EOR 64.1 681 9.4 
Mellott Ranch 

WS-2 700,898 1,459,125 4 (SM) EOR 11.9 440 2.7 
1 Easting and northing coordinates based on Wyoming NAD 83 E coordinate system. 
2 All drawdowns calculated from estimated 2015 potentiometric surface. 
3 Available head represents the best estimate of head available above the top of the aquifer prior to well 

construction and is primarily estimated from SEO well completion data. 
* The designation “Strong Well” refers to Robinson #4 and Strong #1.  Refer to Appendix A for a 

discussion regarding these wells. 
**    Kiehl Water Well #2 is screened in both the SM and OZ aquifer.  The available head presented is based 

on SEO water level data that likely underestimates the SM potentiometric surface since the same value 
of available head was presented for both intervals and the OZ interval typically has a lower 
potentiometric surface.  Based on projected potentiometric contours from the SM cluster wells, the 
available head in the SM aquifer may be as much as 140 feet. However, the more conservative value is 
presented here. 
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Appendix A, well AR-1 was completed as a stock well in 2014.  Therefore, the 
modeled drawdowns at that well are the result of both ISR operations and 
stock water being used from the well since drawdowns in the well from stock 
water use have just recently begun. As a result, the drawdowns for well AR-1 
described in Table 17 cannot be entirely attributed to ISR operations.   

Figure 16 presents an isopach of the available potentiometric head above 
the top surface of the OZ aquifer in 2013.  As shown on Figure 16, available 
head above the top of the OZ aquifer varies from 600 feet near the southwest 
corner of KEA to 150 feet in the permitted Ross area.  As shown in Appendix B, 
maximum simulated ISR drawdowns are in the range of 110 feet, including the 
effects of ISR and EOR water supply wells.  Therefore, the worst case impacts 
represent 73 percent of the total available head in the eastern portion of the 
permitted Ross area.  Throughout the majority of the proposed KEA wellfield 
areas, there is approximately 450 feet of available head.  Therefore, the 
maximum drawdown of 110 feet represents approximately 25 percent of 
available head within the most impacted portions of the KEA.  Given the 
significant amount of confining head available throughout the majority of the 
KEA, the impacts are not expected to decrease the water yield at the existing 
EOR water wells in the area. 

Of the 13 EOR wells completed in the OZ aquifer described on Table 16, 
only seven (22X-19, 19XX State, 789V State, Enl Sophia 1A, WSW #1 West 
Kiehl Unit, Mellott Ranch WS #3, and Federal Schuricht #2) are located within 
or immediately adjacent to proposed KEA or Ross wellfields.  As previously 
described, when ISR operations approach the 22X-19, 19XX State, and 789V 
State wells, Strata plans to work with the oil company to abandon the wells 
and replace them with an alternative well on Strata’s property within the KEA.  
The drawdown results presented in Appendix B demonstrate that this is a 
viable solution and moving the stress will eliminate the potential for 
interference during ISR operations.  As described in Appendix A, Mellott Ranch 
WS #3 is assumed to be shut-in, WSW #1 West Kiehl Unit is not currently 
operating, and Enl Sophia 1A may also be shut in although the status has not 
been confirmed with the operator.  As described in Appendix A, Federal 
Schuricht #2 is assumed to be operating although its operation may be 
intermittent.  Under the proposed schedule, Federal Schuricht #2 is not 
expected to be impacted until near the end of ISR operations.  Therefore, 
sufficient time is available for Strata to develop a plan similar to the one 
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developed for the EOR wells within the permitted Ross area to eliminate 
potential interference in the event that the oil company is still utilizing Fox 
Hills water for EOR at that time. 

As the drawdown simulations in Appendix B demonstrate, there is 
minimal wellfield interference between the KEA and the Ross area stresses.  
Generally, the wellfields in KEA are spaced far enough apart and at a sufficient 
distance from the Ross wellfields that wellfield interference is not expected to 
be a concern.  Under the wellfield progression schedule simulated in the model, 
the only location where wellfield interference could be a concern was at MUE1.  
The simulated wellfield progression schedule assumes that the ISR operations 
at Module MUE1 would occur at the same time that operations occur at 
modules MUE2-MUE6 even though MUE1 is closer in proximity to the Ross 
wellfields.  Therefore, operations in MUE1 are simulated after 789V State, 
19XX State, and 22X-19 are re-established at their existing location and as a 
result, some interference was noted in the model results.  However, it is 
anticipated that once KEA is approved, MUE1 would be operated as an 
extension of the Ross wellfields.  Assuming this is the case, operations at 
MUE1 could be completed prior to re-establishment of the EOR water supply 
wells and interference would not be an issue.  Since adjustments to the ISR 
progression schedule are expected to result in withdrawing volumes of water 
that are similar to the volumes calculated in the KEA model, slight adjustments 
in the schedule are not expected to significantly change the predicted regional 
drawdowns.   

The drawdowns in Appendix B demonstrate that the production and 
restoration bleed rates assumed in the model (described in Section 4.9.2) are 
sufficient to develop an inward hydraulic gradient around each wellfield during 
operations.  Because the KEA model is a regional model and utilizes average 
hydrologic properties throughout most of the model domain, it is possible that 
local variations in geology may affect the magnitude and the extent of 
drawdowns at a local scale.  While local variations in hydrologic parameters 
may require adjustments to the bleed on a wellfield scale, the model 
predictions demonstrate that the average bleed rates used in the simulation are 
sufficient to allow Strata to maintain hydrologic control of the wellfields 
consistent with the requirements of License Condition 10.7.  The KEA model 
simulations also demonstrate that the planned bleed from ISR operations is not 
expected to decrease water levels in the aquifer such that the OZ aquifer will 
become unconfined at any time during recovery or active restoration phases.   
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4.10 Recovery 

To simulate water-level recovery, the model was run for 5-, 10-, 15-, 20- 
and 25-year periods after the cessation of ISR operations.  All domestic and 
EOR wells within the model domain were assumed to continue to operate at 
flow rates presented in Table 11.  Wells 22X-19, 19XX State and 789V State 
were simulated to be shut off when ISR operations began south of the Little 
Missouri River.  During this time period, the combined flow of all three wells 
was transferred to a simulated alternative well “Alt Supply Deadman.”  Once 
ISR operations were completed in the Ross area near the 22X-19, 19XX State 
and 789V State wells, the wells were turned back on at their original flows and 
“Alt Supply Deadman” was turned off.  All domestic and EOR wells were 
assumed to operate at the same flow rate for 25 years after ISR operations as 
they had operated at the beginning of ISR operations.  The residual drawdowns 
during recovery are presented in Appendix B.  Residual drawdowns presented 
in Appendix B and Appendix C are referenced from the 2015 modeled 
potentiometric surfaces presented as the potentiometric surfaces in the OZ 
aquifer and SM aquifer at the beginning of ISR operations.  These are provided 
in Appendices B and C, respectively. 

In general, the figures within Appendix B and Appendix C show that 
recovery to a residual drawdown of less than 10 feet from the 2015 modeled 
potentiometric surface is expected to occur quickly.  Within the SM aquifer at 
the end of the aquifer restoration activities the maximum drawdown was 
approximately 24 feet with the largest drawdowns located on the eastern side of 
the KEA just south of the Ross permit area.  The predicted drawdown in the 
SM aquifer at the end of the restoration activities along the north, west, and 
south portion of the proposed KEA license boundary ranges from 
approximately 10 to 15 feet while the drawdown was between 10 and 20 feet 
within most of the KEA.  Five years after restoration activities cease, the 
residual drawdown along the north, west, and south license boundaries is  
10 feet or less and the maximum drawdown in the KEA was less than 20 feet.  
By 15 years after conclusion of all ISR activities, drawdowns in the SM interval 
greater than 10 feet were minimal. 

The modeled drawdowns in the SM interval are largely a result of 
leakance through layer 5 with water flowing from layer 4 to layer 6.  Some of 
the drawdown may also be attributed to the active EOR water supply well 
operating in layer 4 (Kiehl Water Well #2).  As previously discussed, because 
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the storage coefficient is so low, the drawdowns in the SM interval represent 
only a very small amount of water physically leaving the aquifer.  The modeled 
hydraulic conductivity of the shale in layer 5 was estimated based on 
calibration to actual drawdowns estimated in SM monitor well interval from 
over 30 years of pumping from EOR water supply wells within the Ross area.  
Therefore the drawdowns are reasonable approximations of potential SM 
impacts.  Furthermore, since there was limited pre-1980 information available 
to verify drawdowns in the SM during calibration, conservatively high 
drawdowns were assumed which means that the predicted drawdowns are 
likely conservative. 

Within the OZ aquifer, the maximum drawdown at the end of all ISR 
restoration activities was approximately 50 feet near the Wesley #1 well at the 
eastern side of the Ross permit area.  However, within most of the KEA, the 
drawdown was between 30 and 40 feet and the drawdown along much of the 
proposed KEA license boundary was approximately 30 feet at the end of 
restoration activities.  Five years after restoration activities are complete the 
maximum drawdown was approximately 40 feet just east of the Ross Project 
area, while the drawdowns within most of the KEA were ranged from 15 to  
25 feet, and the drawdowns along the north, west, and south of the proposed 
KEA license boundary varied from approximately 10 to 20 feet.  Fifteen years 
after aquifer restoration activities are complete, the maximum drawdown in the 
OZ aquifer was approximately 30 feet at the outcrop near the eastern edge of 
the Ross area, within most of the KEA, the drawdown was less than 10 feet, 
and the drawdown along the north, west, and south license boundaries varied 
from less than 10 feet to 10 feet. 

Full recovery is estimated to take between 15 and 20 years.  Lingering 
drawdowns in the eastern portion of the Ross area are believed to be a result of 
edge effects rather than a measure of operation-induced drawdown.  During 
the ISR simulations, a few cells near the eastern portion of the model go dry.  
The MODFLOW code includes routines that help the cells to re-wet.  However, 
these routines do not successfully allow all of the cells to re-wet.  As a result of 
the dry cells not being able to re-wet, the model does not allow the water levels 
to return to static condition.   

To evaluate the predicted impacts resulting solely from existing water 
supply wells, a separate simulation without ISR wells operating was conducted 
over the same time period that the ISR simulation was conducted.  In this 
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alternative simulation existing water supply wells were allowed to continue 
withdrawals for 41 years.  Due to the fact that the estimated 2015 
potentiometric surface was based upon the average flows from the five years 
preceding 2015 and the flow rates for the private wells remained constant 
throughout the operational simulation, it was expected that the operational 
simulation without ISR wells would demonstrate that the water levels were 
nearly at steady state conditions.  However, the separate simulation without 
ISR wells demonstrated this is not the case.  This simulation demonstrates that 
even if no ISR operations were conducted, 15 years after restoration would be 
complete a maximum residual drawdown of approximately 15 feet near the 
outcrop could be expected.  As such, residual drawdowns from currently active 
water supply wells in the area account for nearly half of the residual drawdown 
predicted in the operational simulation 15 years after ISR operations conclude.  
This demonstrates that not all of the impacts predicted in the ISR operation 
simulation can be attributed to ISR operations.  A figure displaying the residual 
drawdown 15 years after ISR operations, but without ISR wells included in the 
simulation, is provided in Appendix D.  

4.11 Wellfield Scale Evaluations 

The focus of the KEA model was primarily to evaluate the cumulative 
impacts from the KEA and Ross Project area.  As part of this analysis, no 
specific wellfield scale analyses were conducted.  However, based on a review of 
the drillhole logs and aquifer tests conducted in the KEA the geology and the 
hydrologic parameters within the KEA are similar to the Ross area.  The KEA 
model is essentially an expansion of the Ross model.  Therefore, all the site 
specific wellfield scale analyses described in the Ross model report are 
assumed valid for the KEA.  Specifically, the wellfield analyses described in the 
Ross model report included a separate excursion control and retrieval analysis 
(Section 4.11) and a horizontal flare evaluation (Section 4.12). 

4.12 Summary and Conclusions 

The KEA groundwater model was constructed to predict the cumulative 
impacts of ISR uranium recovery within Strata’s proposed Ross area and KEA. 
The KEA model was an expansion of the groundwater model prepared for the 
approved Ross Project in 2010.  The data used to construct the groundwater 
model was compiled from regional baseline monitor wells, exploration drilling, 
and core holes developed by Strata and predecessors; well data available from 
both the WOGCC and SEO; USGS geological mapping; NRCS soils mapping; 
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and a number of published papers.  The data used to construct this model is 
summarized in this report as well as Addendum 2.7-H of the Ross TR. 

Construction of the groundwater model includes three separate phases: 
1) calibration to steady state; 2) verification to historic conditions with 
transient flows; and 3) uranium recovery and restoration simulation.  The 
steady state simulation represents pre-1980 conditions before human activity 
significantly impacted the aquifers.  The transient verification portion of the 
groundwater model simulates drawdowns that have occurred in the ore zone 
from 1980 to 2014, mostly due to wells used to obtain water for EOR.  Between 
1980 and 2014, several EOR water supply wells have been in operation and 
have significantly lowered the potentiometric surface within the OZ aquifer.  
The transient model matched the changes in the pre-1980 aquifer levels to the 
2014 aquifer levels based on estimated EOR water supply well discharge rates 
reported by the WOGCC.  Based on the calibrated and verified model, an ISR 
simulation was performed using an estimated 2015 potentiometric surface to 
predict the drawdowns from the Ross ISR and KEA projects. 

There are several existing wells within the project area that may be 
impacted by proposed uranium ISR.  The results of the model indicate that the 
most impacted wells will be the EOR water supply wells located within the KEA 
and the Ross Project area.  The model demonstrates that proposed alternatives 
can be successfully implemented to provide alternative water supply to the 
oilfield while at the same time minimizing the potential interference with ISR 
operations.  Modeling indicates that existing stock and domestic wells within 
the model domain will experience drawdowns as a result of ISR operations.  
Generally, the potentially impacted wells are located near the edge of the model 
domain along the outcrop, so model edge effects may amplify the predicted 
drawdowns. 

Based on the model results, minimal interference between the KEA 
wellfields and the wellfields permitted in the Ross Project area is expected.  
Further, the model demonstrates that on a regional scale, the estimated 
wellfield bleed rates will generally induce drawdowns at each wellfield sufficient 
to maintain an inward hydrologic gradient within the wellfields.   

The KEA model demonstrates the approximate drawdowns expected at 
the license boundaries.  The greatest drawdowns are consistently observed 
near the outcrop along the eastern edge of the model domain.  At the end of 
ISR operations, the drawdowns along the north, west, and south license 
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boundaries are expected to be approximately 30 feet and 15 feet in the OZ and 
SM aquifers, respectively.  Fifteen years after ISR restoration activities are 
complete, these drawdowns are expected to diminish to less than 10 feet at the 
license boundaries in both aquifers.  Maximum drawdowns in the OZ aquifer 
during operations are expected to be approximately 110 feet, which represents 
approximately 25 percent of the total available head in the OZ aquifer where 
most of the KEA wellfields are located.  Maximum drawdowns in the SM aquifer 
during operations are expected to be approximately 30 feet.  Given the low 
storage coefficient and the relatively large amount of available head in the SM 
aquifer, drawdowns in the SM are not expected to materially decrease the 
amount of water available in the aquifer.  Figures representing these expected 
impacts can be found in Appendices B and C for the OZ and SM aquifers, 
respectively. 

As discussed in Section 4.10, an additional analysis was conducted to 
quantify how much of the predicted drawdown could be attributed solely to 
existing water wells by running the simulation without ISR wells.  The analysis 
demonstrated that 15 years after ISR operations are scheduled to conclude in 
the OZ aquifer up to 15 feet of the predicted drawdown could be attributed to 
impacts from existing water supply wells.  Therefore, the estimates for the 
residual impacts after ISR operations conclude are conservatively high.  A 
figure demonstrating drawdown in the OZ aquifer without impacts from ISR is 
provided in Appendix D. 

The KEA model was designed to evaluate regional impacts and therefore 
would need to be further refined in order to simulate wellfield scale items such 
as flare and excursion control and retrieval.  As such, the KEA model does not 
include any wellfield scale evaluations.  However, because the KEA model is 
largely based off of the Ross model and the geology as well as the hydrologic 
characteristics between the Ross area and KEA are similar, the previous 
wellfield specific analyses conducted in the Ross model are assumed to be valid 
for the KEA as well. 
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Estimated Flow Rates for Enhanced Oil Recovery Wells Within the Kendrick and Ross Project Areas

WSW#1 
WEST 
KIEHL 
UNIT

KIEHL 
WATER 

WELL #2 22X-19
19XX 
STATE

789V 
STATE

ENL 
SOPHIA 

#1A

MELLOTT 
RANCH WS 

#3

ALT 
SUPPLY 

DEADMAN

All 1
1980 2 0.0 0.0 15.4 8.6 8.6 0.0 0.0 0.0
1981 3 0.0 0.0 7.4 4.1 4.1 0.0 30.6 0.0
1982 4 0.0 0.0 7.6 4.2 4.2 0.0 45.0 0.0
1983 5 0.0 0.0 7.9 4.4 4.4 0.0 27.4 0.0
1984 6 0.0 0.0 10.3 5.7 5.7 0.0 52.1 0.0
1985 7 0.0 3.8 18.0 10.0 10.0 0.0 52.6 0.0
1986 8 0.0 11.2 18.5 10.3 10.3 0.0 37.3 0.0
1987 9 5.2 15.9 10.5 20.6 13.4 0.0 38.1 0.0
1988 10 16.4 14.3 17.5 9.7 9.7 0.0 13.6 0.0
1989 11 14.5 14.1 15.7 8.7 8.7 0.0 32.9 0.0
1990 12 13.8 14.0 19.4 10.8 10.8 0.0 30.3 0.0
1991 13 10.7 12.5 17.5 9.7 9.7 0.0 42.1 0.0
1992 14 9.6 17.6 18.9 10.5 10.5 0.0 42.6 0.0
1993 15 7.3 14.9 19.4 10.8 10.8 0.0 29.0 0.0
1994 16 6.4 13.9 18.7 10.4 10.4 0.0 24.3 0.0
1995 17 3.7 13.9 18.6 10.3 10.3 0.0 35.7 0.0
1996 18 7.3 10.9 20.8 11.5 11.5 16.5 25.3 0.0
1997 19 8.6 9.4 19.8 11.0 11.0 20.9 24.0 0.0
1998 20 4.4 8.5 19.6 10.9 10.9 8.8 18.4 0.0
1999 21 0.0 6.8 20.2 11.2 11.2 0.0 11.8 0.0
2000 22 0.0 5.6 19.9 11.0 11.0 16.8 38.2 0.0
2001 23 0.0 4.9 21.0 11.7 11.7 16.4 81.6 0.0
2002 24 0.0 5.1 19.7 11.0 11.0 23.1 75.6 0.0
2003 25 0.0 6.3 19.2 10.7 10.7 24.3 68.6 0.0
2004 26 0.0 4.4 17.8 9.9 9.9 23.8 42.3 0.0
2005 27 0.0 8.0 19.5 10.9 10.9 23.5 34.3 0.0
2006 28 0.0 5.8 21.8 12.1 12.1 22.6 41.1 0.0
2007 29 0.0 3.5 19.4 10.8 10.8 8.9 0.0 0.0
2008 30 0.0 5.1 18.3 10.1 10.1 14.4 0.0 0.0
2009 31 0.0 1.7 19.7 10.9 10.9 7.2 0.0 0.0
2010 32 0.0 4.7 18.2 10.1 10.1 12.4 0.0 0.0
2011 33 0.0 5.2 18.8 10.4 10.4 5.6 0.0 0.0
2012 34 0.0 4.9 20.1 11.2 11.2 9.7 0.0 0.0
2013 35 0.0 8.8 20.0 11.1 11.1 17.2 0.0 0.0
2014 36 0.0 3.2 20.7 11.5 11.5 6.2 0.0 0.0
2015 37 0.0 5.3 19.6 10.9 10.9 10.2 0.0 0.0

2016, Q1 - 
2018, Q1

1 - 9 0.0 5.3 19.6 10.9 10.9 10.2 33.4 0.0

2018, Q2 - 
2023, Q4

10 - 32 0.0 5.3 0.0 0.0 0.0 10.2 33.4 41.3

2024, Q1 - 
2081 Q4

33 - 71 0.0 5.3 19.6 10.9 10.9 10.2 33.4 0.0

1Flow rates based on WOGCC database:  http://wogcc.state.wy.us/

FLOW RATE1 (gpm)

STRESS 
PERIODYEAR

Steady State Stress Period:  No Flow for All Wells

BEGINNING OF MINING

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-2

ER Addendum 3.4-I 
March 2015



Estimated Flow Rates for Enhanced Oil Recovery Wells Outside the Project Areas but Within the Model Domain

ENL 
KIEHL 

WELL #1
EDSEL 
WSW #2

MELLOTT 
RANCH WS-

2

FEDERAL 
SCHURICHT 

#2
CAMBRIDGE 

WSW #1
LILY 

WSW #1

BRISLAWN 
WATER 
SOURCE 
WELL #1

All 1
1980 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1981 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1982 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1983 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1984 6 0.0 10.3 0.0 0.0 0.0 0.0 10.3
1985 7 3.8 49.3 0.0 0.0 0.0 0.0 49.3
1986 8 11.2 35.9 0.0 0.0 0.0 0.0 35.9
1987 9 15.9 20.7 0.0 0.0 0.0 0.0 20.7
1988 10 14.3 15.1 0.0 0.0 0.0 34.3 15.1
1989 11 14.1 14.9 0.0 0.0 0.0 20.0 14.9
1990 12 14.0 14.2 0.0 0.0 0.0 36.9 14.2
1991 13 12.5 6.5 0.0 0.0 0.0 21.9 6.5
1992 14 17.6 8.9 0.0 0.0 0.0 13.7 8.9
1993 15 14.9 8.8 0.0 0.0 38.1 8.1 8.8
1994 16 13.9 3.8 0.0 0.0 37.0 5.0 3.8
1995 17 13.9 17.7 0.0 0.0 43.1 2.7 17.7
1996 18 10.9 17.7 0.0 0.0 38.5 0.0 17.7
1997 19 9.4 0.0 0.0 0.0 38.4 2.8 0.0
1998 20 8.5 3.4 0.0 0.0 39.1 0.4 3.4
1999 21 6.8 0.0 0.0 0.0 39.6 7.9 0.0
2000 22 5.6 4.8 0.0 0.0 37.2 13.2 4.8
2001 23 4.9 6.4 0.0 0.0 16.9 15.6 6.4
2002 24 5.1 2.8 0.0 0.0 6.1 21.2 2.8
2003 25 6.3 2.5 0.0 0.0 1.6 15.4 2.5
2004 26 4.4 2.6 0.0 42.3 6.1 14.7 2.6
2005 27 8.0 6.0 0.0 34.3 5.8 6.7 6.0
2006 28 5.8 6.6 0.0 41.1 6.7 4.4 0.0
2007 29 3.5 4.5 0.0 40.4 6.8 8.7 0.0
2008 30 5.1 5.4 0.0 33.5 5.8 7.4 0.0
2009 31 1.7 2.4 0.0 81.0 5.7 5.3 0.0
2010 32 4.7 0.0 0.0 44.0 5.7 5.5 0.0
2011 33 5.2 0.0 0.0 49.0 5.9 3.3 0.0
2012 34 4.9 7.0 0.0 44.7 5.9 20.0 0.0
2013 35 8.8 4.1 0.0 18.7 5.4 20.0 0.0
2014 36 3.2 4.1 0.0 40.0 5.3 35.9 0.0
2015 37 5.3 3.0 0.0 39.3 5.6 17.0 0.0

2016, Q1 - 
2081, Q4

1 - 71 5.3 3.0 0.0 39.3 5.6 17.0 0.0
1Flow rates based on WOGCC database:  http://wogcc.state.wy.us/

YEAR
STRESS 
PERIOD

FLOW RATE1 (gpm)

Steady State Stress Period:  No Flow for All Wells
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Domestic and Stock Water Supply Wells Within the Model Domain

Well Flow Rate (gpm) Beginning Year Ending Year

Strong Wells* 0.4 1989 Through Duration of Model
Wesley #1 0.8 1980 Through Duration of Model
Enl Reynolds #6 0.4 1980 Through Duration of Model
AR-1 0.4 2015 Through Duration of Model

Note:  Monthly discharge rates are not available for domestic and stock wells.  Estimated flow rates for
domestic wells are estimated based on typical houshold water use and are assumed to be constant within
the groundwater model from the date of completion through the end of the model.
* The designation "Strong Wells" refers to Robinson #4 and Strong #1.  Refer to the discussion in this appendix 
regarding these wells.
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Edsel WSW #2 (P67659W) –  
The Edsel WSW #2 well is a part of the Edsel Unit and was originally permitted 
through the Wyoming State Engineers Office (WSEO) by Davis Oil Company (Davis) in 
December 1981 under Permit No. P59087W. The well was completed in February 
1982, and in July 1984 the permit was cancelled based on the limitations noted on 
the permit.  Davis was re-issued the well in April 1984 under permit P66895W which 
they then requested to be cancelled and reapplied under P67659W in June 1984. The 
well was shown to be put to beneficial use in August 1984.  In October 1991, Davis 
sold the well to Apache Corporation.  Based on the Plan of Development (POD) reports 
submitted to the Bureau of Land Management (BLM), sometime before 2006 Apache 
Corporation sold the well to Citation Oil & Gas Corporation (Citation) who used the 
well until they sold it to Legacy Reserves (Legacy) in October 2010.  POD reports 
submitted to the BLM indicate Legacy has been utilizing the well through 2014. Based 
on a review of the SEO documents there is a strong possibility that this well may be 
completed in overlying Lance aquitards rather than in the ore zone (OZ).  However, the 
total depth of the well would put it in the OZ.  To be conservative, it was assumed for 
the purposes of the model that the well is completed in the OZ.  Flow rates for the 
Edsel Minnelusa Unit WSW #2 were based on information provided in the BLM POD 
reports and from the Wyoming Oil & Gas Conservation Commission (WOGCC) website. 
 
Brislawn Water Source Well #1 (P66548W) –  
The Brislawn Water Source Well #1 is a part of the Edsel Unit and was originally 
permitted through the WSEO by Davis Oil Company and the State Board of Land 
Commissioners in February 1984.  The well was completed and first put to beneficial 
use in May 1984.  Similar to the Edsel WSW #2 well, sometime before 2006 Davis Oil 
sold the well to Citation Oil & Gas Corporation.  Citation identified on their 2006 POD 
that they had one active water source well and one inactive water source well.  Based 
on available data, it is assumed that the Edsel WSW #2 well is still in operation and 
the Brislawn WSW #1 has been inactive since 2006.  The Edsel Unit was sold to 
Legacy in October 2010, and based on available WOGCC and BLM POD data it was 
assumed this well continues to be inactive.  Flow rates for the Brislawn WSW #1 were 
based on information provided in the BLM POD reports and from the WOGCC website. 
 
Enl Kiehl Water Well #1 (P70181W) –  
The Enl Kiehl Water Well #1 was permitted through the WSEO in November 1984 by 
Petroleum Inc. under permit P70181W and is a part of the West Kiehl Unit.  The well 
was completed and first put to beneficial use in August 1985.  The well is now 
controlled by Whiting Petroleum Corporation.  In 2010, the operator was not willing to 
share detailed flow data with Strata; however, they did confirm that the Enl Kiehl 
Water Well #1 was being used to provide make-up water for their water flood 
operations.  Flow data from the WOGCC database was utilized to estimate production 
from the well. 
 
Kiehl Water Well #2 (P72048W) –  
The Kiehl Water Well #2 was permitted through the WSEO in January 1986 by 
Petroleum Inc. and is part of the Kiehl Unit.  The well was completed and first put to 
beneficial used in September 1986.  In 2000, the Kiehl Unit was acquired by Whiting 
Petroleum Corporation.  In 2010 Strata contacted Whiting Petroleum corporation to 
better understand how the water supply wells were being operated.  The operator was 
not willing to share detailed flow data with Strata; however, they did confirm that the 
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Kiehl Water Well #2 was being used to provide make-up water for their water flood 
operations.   Flow data from the WOGCC database was utilized to estimate production 
from the well.   
 
WSW #1 West Kiehl Unit (P74677W) –  
The WSW #1 West Kiehl Unit is a part of the Kiehl Unit, and was originally permitted 
through the WSEO by Terra Resources, Inc. (who now operates under Pacific 
Enterprises Oil Company) in April 1987.  The well was completed and first put to 
beneficial use in September 1987.  In 2000, the Kiehl Unit was acquired by Marlin Oil 
Company.  In 2010 the water supply well was not being used, there were no plans to 
utilize the well in the future, and the operator mentioned that the well was not 
operable.  Based on a review of WOGCC records, it does not appear that the well 
status has changed since 2010.  In the groundwater model it was assumed that this 
well would not be operating. 
 
Federal Schuricht #2 (P150187W) –  
The Federal Schuricht #2 well is part of the Mellott Ranch Unit and based on a sundry 
notice submitted to the BLM, the well was originally drilled as an oil well and 
abandoned by Davis Oil Company in 1961.  Westport Oil and Gas Company LP 
(Westport) permitted the well through the WSEO under permit P150187W in March 
2003.  The well was re-completed in November 2003 and first put to beneficial used in 
February 2004.  Westport utilized the well until they sold the Mellott Ranch Unit to 
Hilcorp Energy Company (Hilcorp) in October 2005.  According to the PODs sent to the 
BLM, Hilcorp used the well until December 2008.  In September 2013, Hilcorp sold the 
Mellott Ranch Unit to Argent Energy.  For the purposes of this analysis, it was 
assumed that the Federal Schuricht #2 well was active from 2004 through the end of 
the model.  However, this well may be operating intermittently.  Strata was able to 
sample the well in the first quarter of 2013 however the well was not operating in the 
second quarter of 2014.  Flow rates for the Federal Schuricht #2 well were estimated 
based on BLM POD and WOGCC data.  Where a discrepancy between the two sources 
occurred, the higher flow rate was used in the model for conservatism. 
 
Mellott Ranch WS #3 (P1440W) –  
The Mellott Ranch WS #3 well is part of the Mellott Ranch Unit and was permitted 
through the WSEO by Shell Oil Company in February 1965.  The well was completed 
in April 1965 and first beneficially used in April 1967.  The status of the well from 
1967 to 1985 was not available in SEO or WOGCC records. A 1985 annual report 
submitted to the SEO indicated that Conoco Inc. was utilizing the well in 1985.  
Conoco used the well until they sold it to Westport Oil and Gas Company LP 
(Westport) in 1994.  Based on submitted PODs, Westport continued to utilize the well 
until they sold it to Hilcorp Energy Company in October 2005.  From 2006-2009, 
Hilcorp identified the well as permanently abandoned in the BLM PODs.  The Mellott 
Ranch unit was sold to Argent Energy in September 2013, and the 2014 POD 
submitted to BLM by Argent Energy continues to identify the Mellott Ranch #3 well as 
abandoned.    For the purposes of this groundwater model it was assumed that the 
well was shut in in 2006 and not reactivated.  Flow rates for the Mellott Ranch #3 well 
were estimated based on BLM POD and WOGCC data.  Where a discrepancy between 
the two sources occurred the higher flow rate was used in the model for conservatism. 
 
 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-6

ER Addendum 3.4-I 
March 2015



Mellott Ranch WS-2 (P1400W) – 
In January 1965, Shell Oil Company permitted the Mellott Ranch WS-2 well through 
the WSEO under permit P1400W.  The well is a part of the Mellott Ranch Unit and 
was completed and beneficially used in January 1965.  On the Statement of 
Completion (SOC) form submitted to the SEO, Shell indicated the well is temporarily 
abandoned because of low productivity and will be capped and held for future possible 
use.  It is unknown if any of the succeeding operators (Conoco, Westport, Hilcorp or 
Argent) reactivated the well.  For this analysis the Mellott Ranch WS-2 was assumed to 
be inactive during the modeling period.  Based on completed intervals presented on 
the SOC, the Mellott Ranch WS-2 well is assumed to be completed in the SM interval. 
 
789V State (P67746W) –  
The 789V State well is part of the Deadman Creek Unit and was originally permitted 
through the WSEO by Nuclear Dynamics under permit P41447W in January 1978.  In 
August 1978, the well was completed and beneficially used.  In June 1984, the well 
permit was cancelled at the request of the applicant.  In May 1984, Milestone 
Petroleum submitted a refiling of the well under permit P67746W and proof of 
beneficial use was submitted in July 1985.  Based on monthly production reports 
submitted to the SEO, the 789V State well was sold to Meridian Oil sometime between 
1985 and 1987.  Records submitted to the BLM indicated that Merit Energy Company 
(Merit) owned the Deadman Creek Unit in 2011 and identified that the 789V State well 
was active.  Merit then sold the unit to Charger Resources, LLC. in August 2013, and 
the WOGCC record indicates the status of the well is still active as of December 2014. 
 
19XX State (P67747) –  
Similar to the 789V State well, the 19XX State well was originally permitted through 
the WSEO by Nuclear Dynamics under permit P41436W in March 1977.  The well was 
completed and beneficially used starting in August 1978, and was cancelled June 
1984.  Milestone Petroleum refiled for the well under permit P67747W, and submitted 
proof of beneficial use in July 1984.  Like the 789V State well, the 19XX State well was 
sold to a few different companies (Meridian Oil and Merit) and is currently owned and 
operated by Charger Resources, LLC.  The WOGCC records indicate the well was 
active as of August 2014. 
 
22X-19 (P50917W) –  
The 22X-19 well was permitted through the WSEO by Burlington Northern Inc. in 
January 1980 and is a part of the Deadman Creek Unit.  SEO records report that the 
well was completed and beneficially used in May 1980.  Similar to the other two 
Deadman Creek Unit water supply wells, the 22X-19 well was owned by a few different 
operators (Meridian Oil and Merit) and is currently owned by Charger Resource, LLC 
who acquired the unit in August 2013. The WOGCC records indicate the well was 
active as of December 2014.  
 
Cambridge WSW #1 (P89873W) –  
Plains Petroleum Operating Company (bought out by Williams Energy Services in 
2000) permitted the Cambridge WSW #1 well in October 1992 through the WSEO. The 
well is a part of the Cambridge Unit and was completed and beneficially used in 
December 1992. Williams Energy Services subsequently sold the Cambridge Unit to 
Osborn Heirs Company who currently owns and operates the well.  Based on well 
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production reports submitted to the BLM, it appears that the Cambridge WSW #1 has 
been active since it was first beneficially used in 1992. 
 
Lily WSW #1 (P199711) –  
The Lily WSW #1 was originally permitted through the WSEO in November 1984 by 
Donald C. Slawson.  The well is a part of the Lily Unit and was completed and 
beneficially used in December 1984.  Based on the limitations set forth in the permit, 
it was automatically cancelled in December 1986.  Donald C. Slawson reapplied for 
the well in September 1987 and submitted proof of beneficial use in October 1987.  
The Lily Unit was sold to a few different operators (Vintage Petroleum Inc. and Energy 
Reserves Group) and is currently owned and operated by Legacy Reserves.  Although 
the Lily WSW #1 well is not specifically identified in the PODs submitted to the BLM, it 
appears to have been active since 1987. Flow rates for the well were estimated based 
on WOGCC data. 
 
Enl Sophia 1A (P72542W) – 
The Enl Sophia 1A well was permitted for industrial use through the WSEO by 
Fancher Oil Company in August 1985.  The well was completed in November and first 
put to beneficial use in December of 1986.  In 2006, the wellfield associated with Enl 
Sophia 1A was acquired by Winter Ridge Energy, LLC.  The wellfield was transferred to 
POC-I, LLC in 2011.  Based on conversations with Winter Ridge Energy in 2010, the 
operator was not certain whether Enl Sophia 1A well would continue to be used.   The 
impending subsequent transfer of ownership which occurred in 2011 was the main 
reason for the uncertainty.   A follow-up phone call made to POC-I in 2015 to 
determine the status of the Enl Sophia 1A well was not returned.  Based on previous 
conversations with the operator there is a chance that the Enl Sophia 1A water supply 
well may not be in operation.  To be conservative, it was assumed that the well was 
still in operation and that it would still be in operation through ISR operations.  Flow 
data from the WOGCC website was used to estimate how much water was potentially 
being used from the Enl Sophia 1A well. 
 
AR-1 (P200209W) –  
The AR-1 well was permitted through the WSEO in April 2013 by Alberta Reynolds, 
and is used for stock watering.  The well was completed in June 2014, so it has only 
recently been used.  Beneficial use was assumed to begin in 2015.  Flow rates for the 
well were based on an assumption of annual average annual stock use converted to a 
continuous flow. 
 
Enl Reynolds #6 (P34180W) –  
David Reynolds and Grace I. Reynolds permitted the Enl Reynolds #6 well through the 
WSEO in December 1975 for stock use.  The well was completed in January 1976.  In 
July 1976 the Reynolds’ applied for an enlargement for domestic use.  Flow rates for 
the well were based on an assumption of annual average stock and domestic use 
converted to a continuous flow. 
 
Strong Wells:  Strong #1 (P132537W) and Robinson #4 (P78474W) –  
The Strong #1 well was permitted through the WSEO in February 2001 by George and 
Carol Strong for domestic and stock use.  The well was completed in October 2001 and 
beneficial use is assumed as of the date of completion.  For the purposes of this 
analysis, the Strong #1 well is represented by the Strong Wells in the model.  This is 

Kendrick Expansion Area 
SUA-1601 Amendment Application

 
A-8

ER Addendum 3.4-I 
March 2015



due to the Strong #1 replacing the Robinson #4 (P78474W) in a nearby location.  The 
Robinson #4 was completed in December 1988 according to its SOC.  Therefore, flow 
rates for the Strong Wells in the model begin in 1989.  Flow rates for the well were 
based on an assumption of annual average stock and domestic use converted to a 
continuous flow. 
 
Wesley #1 (P103666W) – 
The Wesley #1 well was permitted through the WSEO by Vesta Louisa Wesley in 
August 1996 for stock and domestic use.  This well was drilled to replace Wesley’s old 
well which was permitted under P55054W (completed around 1962).  The Wesley #1 
well was completed in October 1996 and beneficial use was assumed as of the date of 
completion.  However, withdrawals at this location were begun in 1980 in the 
groundwater model since to the old well was in use in 1980.  The actual completion 
interval for the Wesley #1 well has not been verified due to the limited geologic 
information available immediately adjacent to the well.  The well is also likely 
completed in the Little Missouri River alluvium as well as (or possibly instead of) the 
Fox Hills aquifer.  Flow rates for the well were based on an assumption of annual 
average stock and domestic use converted to a continuous flow. 
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End of ISR Operations Modeled Potentiometric Surface for Layer 4 (SM) during Year 16,
Quarter 4 (Stress Period 64)
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Predicted Drawdowns in the OZ Aquifer Without 
ISR Operations 
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ADDENDUM 3.4-J 
GROUNDWATER QUALITY SUMMARY DATA 



Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13
Field
Field Conductivity µmhos/cm 1282 1318 1305 1339 2990    2660 2260 1983 2160 1316 1396 1366 1427 1085 1134 1100 1133
Field pH s.u. 9.2 9.26 9.32 9.46 12.94    8.33 8.55 8.47 8.88 8.19 8.16 8.15 8.31 9.36 9.67 9.61 9.73
Field turbidity NTUs 25.6 14.53 13.2 7.13 12.91    4.62 3.78 3.98 2.05 12.29 7.56 13.22 13.85 34.6 12.02 5.68 6.11
Depth to Water ft 55.63 53.71 54.05 54.05 52.98 Dry Dry Dry 21.37 21.48 21.27 21.29 68.12 68.19 68.27 68.24 79 79.51 79.41 79.47
Temperature Deg C 8.7 18.5 23.9 11.2 5.6    5.4 14.4 23 13.7 6.7 18.6 20.6 8.8 8.9 15.4 22.2 12.6
ORP millivolts 92 79 61 -49 -78    21 43 -1 -177 -10 -83 -133 -89 49 15 -54 -103
Dissolved oxygen mg/L 1.48 1.31 1.5 1.47 4.26    1.79 1.62 1.55 1.16 1.48 0.81 1.39 1.77 1.56 1.13 1.54 1.56
Dissolved oxygen, pct % 12.9 14.2 18.3 13.4 34.3    14.6 16.1 18.4 11.2 12.4 8.8 15.9 15.5 13.8 11.5 18 14.8
General  
Alkalinity (as CaCO3) mg/L 540 539 527 522 345    666 667 662 620 538 568 552 553 535 531 573 562
Ammonia (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1    <0.1 <0.1 <0.1 0.5 <0.1 0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1
Fluoride mg/L 0.9 0.9 1 0.9 0.2    0.2 0.2 0.2 0.2 0.1 <0.1 <0.1 0.2 0.3 0.3 0.3 0.3
Laboratory conductivity µmhos/cm 1200 1410 1250 1350 1610    1900 2030 2030 2000 1210 1500 1490 1490 1040 1050 1040 1080
Laboratory pH s.u. 9 8.9 9 8.9 11.9    8.5 8.4 8.5 8.5 8.4 8.4 8.2 8.2 9.2 9.1 9.2 9.1
Nitrate (as N) mg/L <0.1    0.9    <0.1    <0.1    <0.1    
Nitrite (as N) mg/L <0.1    <0.1    <0.1    <0.1    <0.1    
Nitrate/Nitrite (as N) mg/L <0.1 <0.1 <0.1 <0.1 0.9    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Silica as SiO2 6.3    6.5    9.1    11    7.7    
Total Dissolved Solids mg/L 810 820 820 810 360    1380 1390 1380 1330 840 880 870 870 700 650 660 680
Sodium Adsorption Ratio (SAR) unitless 38.6 42.5 41.8 37.9 2.1    26.7 34.0 32.7 33.9 13.2 13.9 11.1 11.1 34.8 38.9 38.9 38.8
Major Ions  
Calcium mg/L 3 3 3 3 98    14 14 14 12 19 25 34 36 3 2 2 2
Magnesium mg/L 1 1 2 1 <1    8 8 8 7 11 14 17 19 1 <1 <1 <1
Potassium mg/L 7 6 7 6 39    11 9 10 13 29 23 28 28 7 6 6 5
Sodium mg/L 324 334 328 298 77    508 489 471 456 292 261 242 247 282 271 271 270
Bicarbonate mg/L 561 566 563 558 <5    770 796 778 716 642 676 673 675 534 547 587 585
Carbonate mg/L 48 45 40 39 31    21 9 15 20 7 9 <5 <5 58 49 55 50
Chloride mg/L 4 3 4 4 6    8 7 7 9 3 2 2 2 2 2 2 3
Sulfate mg/L 146 134 129 128 14    433 390 405 408 171 161 167 164 53 51 50 65
Metals  
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 0.1    <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L 0.014 0.012 0.014 0.012 <0.005    <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.007 0.006 0.027 0.025 0.024 0.022
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5    <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.3 0.3 0.3 0.3 <0.1    0.3 0.3 0.3 0.3 0.1 0.1 0.2 0.1 0.3 0.2 0.2 0.2
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002    <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L <0.05 <0.05 <0.05 <0.05 <0.05    <0.05 <0.05 <0.05 0.06 0.23 0.69 1.09 1.98 <0.05 <0.05 <0.05 <0.05
Iron, total mg/L 0.86 0.53 0.42 0.42 0.18    0.14 0.13 0.12 0.17 0.63 1.13 1.75 1.5 1.52 0.56 0.21 0.21
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02    <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L <0.02    <0.02    0.06    0.02    <0.02    
Manganese, total mg/L <0.02 <0.02 <0.02 <0.02 <0.02    0.07 0.1 0.08 0.06 0.03 0.05 0.06 0.07 0.03 <0.02 <0.02 <0.02
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001    <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L <0.001    <0.001    <0.001    <0.001    <0.001    
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02    <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 0.014    <0.005 0.009 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005 0.009 <0.005 <0.005
Silver, dissolved mg/L <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.0006 0.0007 0.0003 0.0003 <0.0003    0.0013 0.0014 0.0012 0.0008 0.0151 0.0047 0.0026 0.0024 <0.0003 <0.0003 <0.0003 <0.0003
Uranium, suspended mg/L <0.0003 <0.0003 <0.0003 <0.0003 0.0026    <0.0003 <0.0003 <0.0003 <0.0003 0.0008 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0005 <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02    <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01    <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological  
Lead 210, dissolved pCi/L 11.9    1.2    1.7    4.4    <1    
Lead 210, suspended pCi/L <1    2.3    <1    <1    <1    
Polonium 210, dissolved pCi/L <1    <1    <1    <1    <1    
Polonium 210, suspended pCi/L <1    <1    <1    <1    <1    
Ra-226, dissolved pCi/L <0.2 0.2 <0.2 <0.2 3.1    <0.2 <0.2 <0.2 <0.2 0.4 0.5 0.5 0.7 <0.2 <0.2 <0.2 <0.2
Ra-226, suspended pCi/L <0.2 <0.2 <0.2 <0.2 <0.2    <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-228, Dissolved pCi/L <1 <1 <1 <1 <1    <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Th-230, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2    <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Th-230, suspended pCi/L <0.2 <0.2 <0.2 <0.2 <0.2    <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Gross Alpha pCi/L 3.7 2.4 <2 3.9 6.3    <2 <4 <4 <4 18.5 9.3 4.1 4.4 2.8 2.2 2.9 2
Gross Beta pCi/L 3.5 5 5.1 5.7 34    4.8 <8 <7 <7 19.1 19.8 20.9 15.6 7 <4 <4 4.8
Gross Gamma pCi/L <50    <50    <50    <50    <50    
QA/QC  
Anion Sum meq/L 14 13.7 13.37 13.24 7.53    22.57 21.68 21.88 21.15 14.39 14.76 14.57 14.52 11.88 11.74 12.58 12.69
Cation Sum meq/L 14.55 14.94 14.72 13.38 9.22    23.74 22.84 22.12 21.42 15.3 14.34 14.35 14.81 12.7 12.02 12.04 11.96
Total Anion/Cation Balance % 1.92 4.32 4.8 0.51 10.06    2.51 2.6 0.54 0.62 3.06 1.45 0.73 0.97 3.31 1.15 2.19 2.94
Total Dissolved Solids (calc) mg/L 820 810 790 750 450    1390 1320 1310 1280 860 830 820 830 680 650 680 680

Parameter Units 5268-12-01SA 5268-21-11SA 5367-34-06SA 5368-12-25SA 5368-24-12SA
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Depth to Water ft
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite (as N) mg/L
Silica as SiO2
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13

1065 1328 1362 1434     853 839 823 867 1237 1191 1195 1243     810 848 842 898
9.82 9.46 9.43 9.47     7.61 8.03 8.2 8.24 7.03 7.54 7.63 7.72     7.84 8.12 8.3 8.31
41.2 29.7 32.1 18.07     4.86 6.77 4.37 3.73 71.4 18.86 16.45 4.51     25.2 18.76 6.27 5.45

102.65 102.41 102.79 102.9 Dry Dry Dry Dry 31.13 30.26 31.07 31.2 83.1 83.05 83.91 83.43 Dry Dry Dry Dry 30.85 31.04 31.17 31.23
10.1 19.1 22.4 9.9     9.3 19.6 19.5 12.6 7.6 19.3 20.2 12.9     6.9 17.5 14.5 9.5
-61 92 23 -155     -2 25 -46 -45 146 -17 188 33     202 -24 113 1
1.31 1.17 1.54 1.64     1.53 1.36 1.53 2.77 1.68 1.83 2.08 2.37     3.07 1.4 2.4 3.28
11.9 13 18 14.4     13.8 15.4 16.7 27.1 14.4 20.4 23.4 22.4     26 14.8 23.7 29.2

475 613 708 667     454 401 391 400 517 540 540 538     349 364 365 360
<0.1 <0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1
0.2 0.1 0.1 0.1     0.1 0.1 <0.1 <0.1 0.1 0.1 0.1 0.1     0.2 0.2 0.2 0.6
982 1390 1310 1480     759 902 831 899 968 1350 1250 1340     729 887 908 927
9.6 9 9 8.8     8.5 8.4 8.5 8.3 8.3 8.1 8 8.1     8.5 8.3 8.2 8.3

<0.1        <0.1    <0.1        0.5    
<0.1        <0.1    <0.1        <0.1    
<0.1 <0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1     0.5 0.5 0.5 0.4
6.3        9.8    17.8        10.9    
640 810 850 870     540 510 460 510 750 760 810 800     510 520 490 530
51.1 43.7 46.1 38.4     5.6 7.4 5.5 6.6 1.6 1.7 1.5 1.4     3 4.2 4.3 3.9

2 3 3 4     24 27 29 26 110 120 122 120     43 44 45 48
<1 1 2 2     18 20 24 21 57 59 63 60     21 23 24 24
7 8 9 8     11 11 12 12 24 26 27 28     11 9 9 9

263 343 362 332     150 145 111 127 82 68 62 55     97 102 106 100
371 642 760 724     527 473 477 479 616 659 659 656     406 440 445 440
102 52 51 44     13 8 <5 <5 7 <5 <5 <5     10 <5 <5 <5
6 5 5 5     1 1 1 1 5 3 3 3     5 4 4 3

84 82 80 79     57 55 49 52 203 175 164 158     70 75 81 81

0.1 0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1
<0.005 <0.005 0.006 0.006     <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005     <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5     <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5     <0.5 <0.5 <0.5 <0.5
<0.1 <0.1 <0.1 0.1     <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1     <0.1 <0.1 <0.1 <0.1

<0.002 <0.002 <0.002 <0.002     <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002     <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01
0.11 0.08 0.05 <0.05     0.23 0.18 0.07 0.17 <0.05 <0.05 <0.05 <0.05     <0.05 <0.05 <0.05 <0.05
0.74 0.76 1.08 0.96     0.43 0.54 0.34 0.59 3.71 0.57 0.73 0.23     0.65 0.52 0.19 0.32

<0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02
<0.02        0.08    0.02        <0.02    
<0.02 <0.02 <0.02 <0.02     0.11 0.13 0.13 0.11 0.1 0.06 0.03 0.03     0.02 <0.02 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001     <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001     <0.001 <0.001 <0.001 <0.001
<0.001        <0.001    <0.001        <0.001    
<0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005     <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005     <0.005 <0.005 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003     <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003     <0.003 <0.003 <0.003 <0.003
0.0111 0.0078 0.0062 0.0043     0.0141 0.0108 0.0126 0.0125 0.0561 0.0534 0.0622 0.0626     0.0561 0.0483 0.0581 0.0619

<0.0003 0.0004 <0.0003 <0.0003     <0.0003 <0.0003 <0.0003 <0.0003 0.0003 <0.0003 <0.0003 <0.0003     <0.0003 <0.0003 <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02     <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01     <0.01 <0.01 <0.01 <0.01

<1        <1    1.4        <1    
<1        <1    1        1.7    
<1        <1    <1        <1    
<1        <1    <1        <1    
0.2 0.3 0.3 0.3     0.3 0.4 0.3 0.2 0.8 0.8 0.7 0.8     0.3 0.6 0.3 0.3

<0.2 0.2 <0.2 <0.2     <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2     <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1     <1 <1 <1 <1 <1 <1 <1 <1     <1 <1 <1 <1

<0.2 <0.2 <0.2 <0.2     <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2     <0.2 <0.2 <0.2 <0.2
<0.2 0.2 <0.2 <0.2     <0.2 <0.2 <0.2 <0.2 0.5 <0.2 <0.2 <0.2     <0.2 <0.2 <0.2 <0.2
16.6 15 8 9.1     8.6 7.1 9.5 4.8 36.6 44 49.4 35.4     37 33.1 39.1 38.1
10.3 8.7 6.5 <5     12 7.3 10.2 7.6 29.4 33.2 34.3 26.3     21.3 21.4 17.7 14.5
<50        <50    <50        <50    

11.42 14.09 15.96 15.11     10.29 9.2 8.85 9.11 14.7 14.51 14.29 14.12     8.62 9.01 9.13 9.03
11.71 15.35 16.29 14.95     9.44 9.52 8.54 8.88 14.31 14.48 14.69 14.02     8.34 8.77 9.06 8.96
1.25 4.29 1.01 0.52     4.3 1.7 1.79 1.25 1.34 0.09 1.38 0.35     1.66 1.33 0.37 0.4
650 810 890 830     540 500 460 480 810 770 770 750     470 480 490 480

5368-43-24SA5368-31-35SA 5368-32-23SA 5368-33-14SA 5368-41-23SA 5368-41-36SA
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13
Field
Field Conductivity µmhos/cm 1715 1698 1756 1942 1332 1396 1287 1368 1860 1918 1843 1907 1288 1364 1299 1353 1353 1459 1374 1457
Field pH s.u. 10.64 10.81 10.62 10.73 10.18 10.33 9.97 9.97 9.38 9.62 9.75 9.6 9.97 9.84 9.91 9.85 9.31 9.41 9.48 9.48
Field turbidity NTUs 11.19 12.43 4.41 12.59 7.81 4.6 3.53 5.32 12.5 30.3 19.21 8.71 346 87.2 37.1 12.22 42.6 29.3 18.3 19.3
Depth to Water ft 318.6 319.2 320.33 320.65 346.08 346.2 347.05 347.05 59.6 59.32 59.35 59.17 375.68 375.19 375.83 374.3 247.97 247.27 247.83 247.24
Temperature Deg C 15.4 17.2 18.7 13.3 12.4 13.7 15.1 13 10.4 12.6 12.1 11.3 12.1 14.7 15.1 13.8 12.2 14.2 14.7 12.9
ORP millivolts 72 -136 -59 -66 17 25 -28 -57 49 -12 -91 -116 -62 -48 -110 -115 -53 -43 -87 -96
Dissolved oxygen mg/L 2.45 1.94 1.62 2.29 0.9 1.85 1.35 1.8 1.81 3.01 3.72 5.05 1.3 1.05 1.48 2.85 0.99 1.3 2.15 2.83
Dissolved oxygen, pct % 25.1 20 17.3 21.7 9.1 18.2 14 17.1 16.5 28.3 34.9 46.3 12.7 10.3 14.7 27.8 9.6 13.2 21.6 27.3
General  
Alkalinity (as CaCO3) mg/L 199 202 194 230 358 342 344 350 611 646 593 587 403 419 386 399 536 554 526 528
Ammonia (as N) mg/L 0.5 0.4 0.2 0.5 0.1 <0.1 <0.1 0.2 <0.1 0.2 0.2 0.2 <0.1 0.1 <0.1 0.1 <0.1 0.1 0.2 0.2
Fluoride mg/L 1.7 1.7 1.8 1.7 1.3 1.4 1.5 1.5 0.2 0.3 0.3 0.3 1.3 1.4 1.3 1.4 2.3 2.4 2.3 2.3
Laboratory conductivity µmhos/cm 1770 1800 1780 2000 1360 1440 1270 1300 1750 1880 1810 1890 1390 1280 1380 1410 1280 1420 1360 1430
Laboratory pH s.u. 10.1 10.2 10 10.1 9.9 9.9 9.5 9.4 9.2 9.1 9.1 9 9.6 9.4 9.3 9.2 9.1 9 9 9
Nitrate (as N) mg/L <0.1    <0.1    <0.1    <0.1    <0.1    
Nitrite (as N) mg/L <0.1    <0.1    <0.1    <0.1    <0.1    
Nitrate/Nitrite (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Silica as SiO2 mg/L 8.4    8.9    7.3    9.2    9.2    
Total Dissolved Solids mg/L 1320 1100 1160 1210 970 830 830 810 1210 1200 1190 1240 940 820 810 830 870 890 880 910
Sodium Adsorption Ratio (SAR) unitless 65.4 49.7 51.7 57.3 58.9 38.4 36.2 37.2 78.2 61.5 57.7 54.0 71.4 52.0 50.9 48.8 57.9 45.7 43.2 46.8
Major Ions  
Calcium mg/L 3 2 2 2 2 3 3 3 3 3 2 3 2 1 1 1 3 3 3 2
Magnesium mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 1 1 1 <1 <1 <1 <1 <1 <1 1 1
Potassium mg/L 10 8 8 12 11 8 6 6 28 22 19 16 10 8 7 6 4 4 4 3
Sodium mg/L 399 346 360 399 311 302 284 292 453 483 402 424 326 309 302 290 341 359 339 326
Bicarbonate mg/L 88 59 87 94 215 176 312 321 572 662 609 610 329 374 363 390 528 571 561 558
Carbonate mg/L 77 92 74 92 110 119 53 52 85 62 56 52 80 67 53 48 62 52 40 42
Chloride mg/L 19 16 17 18 18 17 17 22 4 5 5 5 10 10 11 10 3 3 3 3
Sulfate mg/L 545 481 530 571 248 252 244 314 326 323 335 315 222 218 199 198 192 177 184 174
Metals  
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 0.3 0.2 <0.1 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L 0.014 0.012 0.014 0.011 0.018 0.019 0.02 0.018 0.015 0.011 0.01 0.01 0.009 0.009 0.009 0.01 0.006 <0.005 <0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 0.11 0.07 <0.05 <0.05 <0.05 <0.05 <0.05
Iron, total mg/L 0.23 0.29 0.08 0.35 0.13 0.11 0.11 0.1 0.21 0.69 0.51 0.23 8.19 3.07 0.92 0.69 1.35 0.94 0.64 0.64
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L <0.02    <0.02    <0.02    <0.02    <0.02    
Manganese, total mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.15 0.06 <0.02 <0.02 0.03 0.02 <0.02 <0.02
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L <0.001    <0.001    <0.001    <0.001    <0.001    
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 0.008 0.007 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 0.011 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0004 <0.0003 <0.0003 0.0044 0.0027 0.0024 0.0017 0.0004 0.0003 <0.0003 0.0004 0.0004 0.0005 <0.0003 <0.0003
Uranium, suspended mg/L <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological  
Lead 210, dissolved pCi/L <1    <1    <1    <1    <1    
Lead 210, suspended pCi/L <1    <1    <1    <1    <1    
Polonium 210, dissolved pCi/L <1    <1    <1    <1    <1    
Polonium 210, suspended pCi/L <1    <1    <1    <1    <1    
Ra-226, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 0.3 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-226, suspended pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-228, Dissolved pCi/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1.8 <1 <1 <1 <1 <1 <1 <1 <1
Th-230, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Th-230, suspended pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Gross Alpha pCi/L <2 <4 <2 4 <2 <2 <2 <2 7.6 4.4 4.1 7.7 <2 <2 2.1 <3 6.8 <2 <2 <2
Gross Beta pCi/L 4.4 <8 <3 11.5 4.9 5.7 <4 4.5 19.1 12.7 16.3 15.1 8.2 4.9 5.4 <5 6 <4 <4 <3
Gross Gamma pCi/L <50    <50    <50    <50    <50    
QA/QC  
Anion Sum meq/L 16.09 14.6 15.48 17.07 12.92 12.64 12.5 14.24 19.13 19.79 18.98 18.44 13.17 13.26 12.25 12.46 14.9 14.98 14.55 14.38
Cation Sum meq/L 17.78 15.41 15.96 17.76 13.92 13.51 12.65 13 20.52 21.8 18.17 19.11 14.51 13.68 13.39 12.86 15.06 15.86 15.04 14.46
Total Anion/Cation Balance % 4.97 2.72 1.53 1.99 3.72 3.32 0.62 4.55 3.5 4.83 2.17 1.77 4.82 1.57 4.42 1.58 0.53 2.85 1.66 0.29
Total Dissolved Solids (calc) mg/L 1100 980 1030 1140 810 790 760 850 1190 1220 1120 1120 820 800 750 750 870 880 850 830

Parameter Units 5268-12-01SM 5268-21-11SM 5367-34-06SM 5368-12-25SM 5368-24-12SM
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Depth to Water ft
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13

1415 1415 1492 1417 1396 1532 1486 1526 1437 1475 1422 1465 1453 1525 1469 1580 1245 1412 1495 1523
9.52 9.73 9.82 10 9.54 9.67 9.79 9.73 9.85 9.95 9.87 9.79 8.95 9.27 9.4 9.42 10.52 10.5 10.08 10.21

10.14 15.27 3.04 2.31 1.47 0.99 1.29 0.97 2.25 8.83 1.99 1.89 17.49 7.24 6.14 3.93 987 110 261 263
435.25 435.55 435.58 435.12 320.12 319.51 318.66 317.37 179 176.82 175.25 174.2 238.85 237.63 236.13 235.05 321.18 320.29 319.83 318.97
13.2 16.1 16 13.2 12.6 13.8 13.5 12.7 12.5 14 15 13.7 11.8 14.9 14.4 12.8 10.6 12.8 13.2 11.1
31 11 -61 -108 -85 -83 -118 -152 -5 66 -90 -90 -86 -42 -129 -1.23 41 68 -50 -93

1.59 1.05 1.58 2.04 1.12 1.41 1.65 2.46 1.09 1.91 1.65 2.65 2.01 1.19 1.95 2.46 1.18 1.01 1.52 2.34
15.8 10.8 16.4 19.4 10.6 13.6 16.3 23.6 10.4 18.5 16.8 25.6 19.5 11.7 20.1 23.3 10.9 9.6 14.5 21.3

405 464 426 407 520 575 529 533 585 522 515 546 547 527 519 541 446 497 471 503
0.2 <0.1 <0.1 0.1 0.2 0.1 <0.1 0.2 <0.1 <0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.2 0.3 0.2 0.2
2.1 1.4 2.1 2.2 1.8 1.6 1.7 1.9 1.5 1.5 1.3 1.5 1.7 1.8 1.7 1.8 1.6 1.5 1.6 1.7

1440 1480 1410 1480 1460 1550 1600 1500 1360 1510 1500 1410 1580 1600 1640 1540 1280 1620 1560 1470
9.4 8.9 9.3 9.4 9.4 9.1 9.2 9.2 9.6 9.5 9.3 9.3 8.9 8.9 8.9 8.9 10.1 10 9.5 9.5

<0.1    <0.1    <0.1    <0.1    0.7    
<0.1    <0.1    <0.1    <0.1    0.2    
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1

8    7.4    8.1    8.6    13.2    
910 850 910 870 1060 930 930 960 890 870 870 890 1080 960 960 990 850 930 880 940
70.3 57.3 54.1 52.0 63.4 53.1 52.6 48.8 68.3 47.7 44.7 53.0 65.6 47.8 49.0 50.1 62.8 60.5 51.0 48.5

2 1 1 1 2 2 2 2 2 1 2 1 3 2 2 2 2 1 2 2
<1 <1 <1 <1 <1 <1 1 1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1 <1 <1
13 13 12 15 9 8 8 8 32 24 19 15 5 5 5 5 12 12 9 8
342 340 321 309 358 370 366 340 325 283 311 315 380 333 341 349 320 359 355 338
373 484 409 350 482 579 518 531 418 457 481 525 586 573 563 576 177 229 397 418
60 40 55 72 75 60 63 59 145 88 73 70 40 35 35 41 180 185 88 96
21 11 21 21 3 3 5 3 2 2 2 2 3 3 3 3 6 6 8 6
257 203 242 213 203 196 197 183 172 168 169 164 229 212 221 206 235 219 222 240

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 0.2 0.1 0.2
0.013 0.014 0.011 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.006 0.006 0.006 <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.3 0.4 0.4 0.5 0.5 0.5 0.4 0.5 0.4 0.4 0.5 0.4

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.15 <0.05 <0.05 0.06
0.88 0.61 0.12 0.15 <0.05 <0.05 <0.05 <0.05 0.06 0.18 0.06 0.06 0.71 0.35 0.39 0.15 32.3 2.65 7.12 10.2

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.02    <0.02    <0.02    <0.02    <0.02    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.58 0.04 0.12 0.16
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001    <0.001    <0.001    <0.001    <0.001    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 0.009 0.009 <0.005 <0.005 0.007 0.005 0.005 0.006 <0.005 <0.005 <0.005 0.008 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.0003 0.0005 <0.0003 0.0003 0.0009 0.0005 0.0006 0.0005 0.0004 <0.0003 <0.0003 <0.0003 0.0003 <0.0003 <0.0003 <0.0003 0.0005 0.0005 0.0004 0.0004

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0006 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0004 0.0004
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<1    <1    <1    <1    <1    
<1    <1    <1    <1    <1    
<1    <1    <1    <1    <1    
<1    <1    <1    <1    <1    

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 0.4 0.2 0.3
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2.1 <1 <1 <1 <1 <1 <1

<0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2
<2 <2 <3 <3 2.6 <3 <2 3.1 <2 <2 3.1 8.2 <2 <2 <2 4.4 2.1 <2 <4 <3
8.4 7.7 9 11.6 6.9 <5 5 4.3 24.5 16.4 10.4 14.8 4 <4 <4 <3 6.1 7.9 <6 7.2
<50    <50    <50    <50    <50    

14.15 13.86 14.25 13.26 14.81 15.75 14.9 14.66 15.39 14.06 13.93 14.45 15.88 15.13 15.15 15.26 14.1 14.73 14.34 15.33
15.3 15.2 14.35 13.86 15.93 16.38 16.33 15.17 15.06 12.98 14.09 14.17 16.81 14.74 15.09 15.5 14.33 15.99 15.76 14.98
3.9 4.59 0.35 2.19 3.64 1.97 4.58 1.71 1.08 4.01 0.58 0.98 2.86 1.3 0.19 0.77 0.82 4.1 4.71 1.14
890 850 850 800 900 920 900 860 890 790 810 820 960 870 880 890 860 900 880 900

5368-31-35SM 5368-32-23SM 5368-33-14SM 5368-41-23SM 5368-41-36SM
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Depth to Water ft
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13

1720 1808 1778 1806 1729 1882 1822 2020
9.39 9.57 9.69 9.61 8.84 9.17 9.28 9.26
0.44 1.81 2.62 2.03 7.75 4.73 3.77 1.72

191.66 191.5 191.37 194.08 147.28 145.97 145.77 145.02
11.5 13.2 12.8 11.6 10.7 14.2 14.1 12.8
-69 -68 -138 -102 -37 -100 -160 -142
0.75 1.67 1.78 2.67 0.92 0.91 1.48 1.84
7.1 15.9 17 24.6 8.6 9 15 17.6

545 523 534 541 568 589 572 559
<0.1 0.2 0.2 0.3 <0.1 0.1 0.2 0.3

1 1 1 1 0.9 1 1 1
1630 1900 1730 1820 1690 1800 1770 1860
9.2 9.1 9 9.1 8.7 8.8 8.8 8.8

<0.1    <0.1    
<0.1    <0.1    
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
7.5    8.1    

1130 1140 1130 1180 1190 1160 1160 1230
79.7 56.4 59.2 58.9 46.5 49.4 48.3 48.5

2 2 2 2 4 4 4 4
<1 <1 <1 1 2 2 2 2
25 18 15 13 6 4 4 5
411 393 412 410 460 428 418 420
507 539 559 561 629 643 639 613
78 49 46 49 31 37 29 34
3 4 4 4 6 5 5 5

307 331 338 321 372 327 350 325

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.005 0.008 0.008 0.007 0.009 0.008 0.009 0.009
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05 0.09 0.14 0.09 0.2 0.17 0.14 0.11
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.02    <0.02    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001    <0.001    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 0.008 0.014 0.015 <0.005
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

3    <1    
<1    <1    
1    <1    

<1    <1    
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2
<0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1 <1 <1

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<3 <3 3.3 2.2 <2 <5 <3 3.3

17.1 10.6 13.5 8.1 5.7 <7 <6 <3
<50    <50    

17.44 17.5 17.88 17.67 19.3 18.77 18.92 18.13
18.61 17.68 18.45 18.37 20.5 19.08 18.64 18.78
3.24 0.52 1.56 1.94 3.03 0.83 0.76 1.73
1080 1060 1090 1080 1200 1120 1130 1100

5368-43-12SM 5368-43-24SM
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13
Field
Field Conductivity µmhos/cm 1070 1230 1239 1242 1329 1394 1385 1396 1824 1957 1897 1909 1332 1386 1327 1429 1794 1907 1824 1917
Field pH s.u. 9.56 9.89 9.92 9.87 9.91 9.76 9.76 9.81 8.93 9.4 9.48 9.39 9.23 9.44 9.52 9.61 9.31 9.48 9.53 9.53
Field turbidity NTUs 19.8 11.33 6.77 2.83 334 7.76 18.96 21.8 3.06 9.53 6.98 4.91 21.9 50.8 12.69 20.7 1.17 0.35 0.58 0.68
Depth to Water ft 325.68 328.05 329.92 329.28 407 406.3 415.35 412.1 66.55 65.98 66.03 65.71 383.68 383.4 382.73 381.98 309.78 309.5 308.45 307.28
Temperature Deg C 12.6 14.4 15 13.2 13 14.4 15.5 13.5 10.6 12 12.2 11.8 12.4 15.1 15 13.2 12.5 14.9 15.3 13.5
ORP millivolts -1 -111 -22 -68 91 -2 -39 -58 64 6 -64 -157 -44 -83 -34 -126 -8 17 -45 -53
Dissolved oxygen mg/L 1.42 1.54 2.47 1.97 1.14 1.27 2.2 1.97 3.34 3.21 3.63 3.96 1.43 1.55 1.86 2.52 1.38 1.4 2.17 2.44
General  
Alkalinity (as CaCO3) mg/L 397 420 409 420 481 444 443 443 611 624 592 608 431 472 423 428 493 543 480 489
Ammonia (as N) mg/L 0.1 0.1 <0.1 0.1 0.2 <0.1 <0.1 0.3 <0.1 0.3 0.3 0.3 0.2 0.1 <0.1 0.2 <0.1 0.2 0.3 0.4
Fluoride mg/L 0.6 0.5 0.7 0.8 0.3 0.2 0.3 0.3 0.4 0.4 0.4 0.4 0.9 0.9 0.9 1.1 1.4 1.5 1.4 1.4
Laboratory conductivity µmhos/cm 1100 1300 1220 1280 1420 1470 1310 1320 1710 1920 1870 1890 1460 1360 1480 1500 1700 1910 1820 1920
Laboratory pH s.u. 9.5 9.4 9.3 9.3 9.7 9.2 9.3 9.2 8.9 8.9 8.8 8.9 9.2 9.1 9 9 9.1 9.1 9 9
Nitrate (as N) mg/L <0.1    0.1    <0.1    <0.1    <0.1    
Nitrite (as N) mg/L <0.1    0.1    <0.1    <0.1    <0.1    
Nitrate/Nitrite (as N) mg/L <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Silica as SiO2 mg/L 7.4    10.2    7.3    8    7.6    
Total Dissolved Solids mg/L 800 760 780 750 1030 870 850 840 1190 1240 1240 1230 970 880 870 900 1200 1220 1190 1250
Sodium Adsorption Ratio (SAR) unitless 56.5 41.1 44.6 38.9 80.7 47.8 55.6 52.4 49.5 48.9 44.4 42.9 67.7 41.0 48.0 45.8 83.8 63.6 62.9 61.5
Major Ions  
Calcium mg/L 2 2 1 2 1 2 1 1 4 4 4 4 2 3 2 2 2 2 2 2
Magnesium mg/L <1 <1 <1 <1 <1 <1 <1 <1 2 2 2 2 <1 <1 <1 <1 <1 <1 <1 <1
Potassium mg/L 4 4 5 5 21 10 11 8 8 7 7 6 4 3 4 4 8 6 6 5
Sodium mg/L 262 286 265 271 329 333 330 311 464 482 437 422 352 322 334 319 456 443 438 428
Bicarbonate mg/L 337 354 372 383 364 427 433 432 646 665 650 651 442 489 437 435 482 558 503 516
Carbonate mg/L 72 78 63 64 110 57 53 54 49 48 35 45 42 43 39 43 59 51 41 40
Chloride mg/L 3 4 3 3 7 6 7 8 5 6 8 6 8 6 6 6 8 8 9 8
Sulfate mg/L 148 159 162 161 221 213 206 264 323 358 358 312 245 250 233 229 406 395 422 387
Metals  
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 0.4 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.3 0.3 0.3 0.3 0.1 0.1 0.1 0.1 0.4 0.4 0.4 0.4 0.3 0.3 0.3 0.3 0.5 0.6 0.5 0.5
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L <0.05 <0.05 <0.05 <0.05 0.21 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 0.06 0.16 <0.05 0.05 <0.05 <0.05 <0.05 <0.05
Iron, total mg/L 0.37 0.3 0.16 0.16 5.09 0.14 0.42 0.51 0.11 0.23 0.29 0.3 0.53 1.37 0.38 1.09 <0.05 <0.05 <0.05 <0.05
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L <0.02    <0.02    <0.02    <0.02    <0.02    
Manganese, total mg/L <0.02 <0.02 <0.02 <0.02 0.09 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 0.02 <0.02 <0.02 <0.02 <0.02
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L <0.001    <0.001    <0.001    <0.001    <0.001    
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.008 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.0119 0.0127 0.0125 0.0091 0.0308 0.029 0.0287 0.0285 0.0145 0.0116 0.012 0.0082 0.0013 0.0011 0.001 0.0012 0.0092 0.0097 0.0094 0.0097
Uranium, suspended mg/L <0.0003 <0.0003 <0.0003 <0.0003 0.0017 <0.0003 <0.0003 0.0003 <0.0003 0.0005 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological  
Lead 210, dissolved pCi/L 3.3    2.2    1.1    <1    <1    
Lead 210, suspended pCi/L <1    3.9    <1    <1    <1    
Polonium 210, dissolved pCi/L 2.3    1.1    5.1    <1    <1    
Polonium 210, suspended pCi/L 3.6    1.3    3.1    1.5    <1    
Ra-226, dissolved pCi/L 0.2 0.4 0.3 0.4 0.7 1.7 1.6 1.4 1.4 1.8 1.8 5.1 0.3 <0.2 <0.2 0.2 0.2 0.3 0.3 3.7
Ra-226, suspended pCi/L <0.2 <0.2 <0.2 <0.2 1.7 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ra-228, Dissolved pCi/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Th-230, dissolved pCi/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Th-230, suspended pCi/L <0.2 <0.2 <0.2 <0.2 0.6 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Gross Alpha pCi/L 25.5 25.1 23.6 14.6 57.7 58.5 61.6 73.1 31.5 36.7 27.9 29.1 2.4 <3 3.6 <3 15.1 19.6 16.2 21.6
Gross Beta pCi/L 7.1 <4 6.4 7.8 22 19 14.8 14.2 15.5 8.2 <7 8.9 3.1 <4 4.5 <5 <7 8.7 <8 <3
Gross Gamma pCi/L <50    <50    <50    <50    <50    
QA/QC  
Anion Sum meq/L 11.11 11.84 11.68 11.88 14.46 13.51 13.34 14.61 19.11 20.13 19.55 18.83 14.13 14.86 13.53 13.54 18.61 19.37 18.72 18.14
Cation Sum meq/L 11.56 12.62 11.72 12 14.94 14.81 14.69 13.83 20.7 21.53 19.54 18.87 15.54 14.26 14.71 14.08 20.14 19.53 19.32 18.88
Total Anion/Cation Balance % 1.96 3.2 0.15 0.52 1.62 4.57 4.8 2.75 3.97 3.35 <0.01 0.1 4.75 2.07 4.18 1.95 3.94 0.4 1.56 2
Total Dissolved Solids (calc) mg/L 660 710 680 690 880 830 820 860 1180 1230 1170 1120 880 870 830 820 1180 1180 1170 1120

Parameter Units 5268-12-01OZ 5268-21-11OZ 5367-34-06OZ 5368-12-25OZ 5368-24-12OZ
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Depth to Water ft
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13

1286 1347 1379 1422 1308 1456 1431 1471 1458 1604 1533 1603 1439 1557 1515 1564 1546 1525 1498 1634
9.03 9.37 9.58 9.58 9.5 9.63 9.7 9.7 9.32 9.69 9.75 9.68 9.18 9.37 9.52 9.44 9.11 9.39 9.45 9.49
7.8 2.35 7.34 1.2 2.76 11.37 1.15 8.76 18.14 2.73 2.65 0.6 196 57.9 23.7 14.63 284 15.63 1.53 1.56

446.07 446.59 446.71 446.15 363.05 360.8 358.15 356.81 225.48 221.32 218.1 216.67 272.18 271.13 270.45 271.09 363.65 362.1 361.7 360.85
13.2 15.3 16 13.6 12.7 14.2 14.3 13.2 12.4 13.9 14.3 13.9 12.4 16 15.1 13.5 12.3 14.1 14.4 12.3
82 97 4 -93 -38 -102 -60 -103 -35 105 -30 -39 -69 10 -126 -89 24 9 -102 -44

1.78 1.31 1.7 2.2 1.03 1.86 1.57 2.04 2.09 2.83 2.31 2.31 1.95 1.52 1.7 2.04 1.08 1.02 1.85 1.73

450 410 507 451 421 454 457 466 507 484 476 494 531 496 491 501 486 518 496 495
0.2 <0.1 <0.1 0.2 0.1 0.2 <0.1 0.3 <0.1 0.2 0.2 0.3 0.3 0.2 0.3 0.3 <0.1 0.2 0.3 0.2
1.4 2.1 1.4 1.3 0.7 0.5 0.6 0.7 1.5 1.5 1.3 1.4 1.7 1.8 1.6 1.8 1.5 1.4 1.5 1.5

1320 1530 1310 1430 1360 1490 1530 1450 1430 1670 1670 1590 1570 1620 1630 1540 1430 1700 1730 1600
8.9 9.3 9.1 9 9.3 9.1 9.1 9.2 9.2 9.2 9.1 9.2 9 9 8.9 9 8.9 8.9 8.9 8.9

<0.1    <0.1    <0.1    <0.1    <0.1    
<0.1    <0.1    <0.1    <0.1    <0.1    
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8.5    8    7.6    9.1    9.5    
860 880 860 870 990 890 880 920 970 960 980 980 1080 960 910 980 1020 1000 1010 980
60.9 48.7 49.1 45.4 72.7 49.7 50.3 54.9 66 49.1 52.1 50.3 65.2 43.8 41.6 44.4 43.2 49.6 49.5 47.1

2 2 2 2 2 2 2 1 2 2 2 2 3 3 3 3 4 3 3 3
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 1 1 1
3 2 2 3 5 4 4 4 8 7 7 6 5 4 3 3 6 6 6 5

334 339 342 316 323 346 350 326 373 342 363 350 382 344 327 349 388 390 389 370
493 362 539 468 389 463 465 472 481 479 482 495 569 526 529 538 511 567 530 533
28 68 39 41 61 45 45 47 68 55 49 53 39 39 35 36 41 32 37 35
11 21 11 11 5 5 6 5 5 5 5 5 3 3 3 3 8 8 8 9

208 237 194 194 235 226 226 222 270 241 258 250 251 230 242 226 285 271 276 295

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.4 <0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.3 0.3 0.3 0.3 0.3 0.3 0.2 0.2 0.3 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 0.14 <0.05 <0.05 <0.05
0.32 0.19 0.17 0.08 0.07 0.33 <0.05 0.38 0.29 <0.05 0.06 <0.05 6.13 2.06 1.29 0.65 12.5 1.24 0.11 0.07

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.02    <0.02    <0.02    <0.02    <0.02    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.09 0.03 0.03 <0.02 0.19 0.02 <0.02 <0.02

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001    <0.001    <0.001    <0.001    <0.001    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.0307 0.0265 0.0252 0.0291 0.01 0.0093 0.0103 0.0111 0.0201 0.0172 0.0165 0.0145 0.008 0.006 0.0025 0.001 0.0291 0.0114 0.0132 0.01
0.0005 <0.0003 0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0007 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

6.5    2.1    <1    <1    4.9    
<1    1.2    1.1    <1    1.3    
21    12.6    <1    <1    2.6    

20.5    27.1    <1    <1    3    
4 4.5 4.2 4.8 0.6 0.5 0.6 0.4 0.8 1 0.8 0.7 0.3 <0.2 <0.2 <0.2 0.3 0.4 0.4 0.5

0.5 0.3 0.4 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
99.3 98.3 90.2 91.8 29.5 34.1 20 15.2 35.6 34.9 30.2 32 10.5 12 5.9 <2 43.9 19.4 19.5 19.6
13.9 15.7 16.3 11.5 6 <5 8.8 <3 8.5 10 9.1 12 3.3 5.1 <4 <3 9.8 8.7 <7 <6
<50    <50    <50    <50    <50    

13.7 13.83 14.55 13.43 13.49 13.95 14.04 14.11 15.98 14.91 15.11 15.3 16.02 14.88 15.02 14.89 15.97 16.29 15.96 16.35
14.73 14.91 15.05 13.94 14.24 15.23 15.4 14.39 16.56 15.14 16.05 15.47 16.89 15.21 14.5 15.4 17.31 17.4 17.36 16.5
3.62 3.75 1.69 1.87 2.69 4.4 4.63 0.98 1.76 0.79 3.01 0.54 2.63 1.09 1.76 1.67 4 3.29 4.22 0.45
840 850 860 800 830 860 860 840 970 890 920 910 970 880 870 880 990 990 980 980

5368-31-35OZ 5368-32-23OZ 5368-33-14OZ 5368-41-23OZ 5368-41-36OZ
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Kendrick Expansion Area
Baseline Groundwater Quality

Regional Baseline Monitoring Wells

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Depth to Water ft
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q13 2Q13 3Q13 4Q13 1Q13 2Q13 3Q13 4Q13

3410 3030 2990 3070 1827 1848 1823 1946
9.18 9.51 9.58 9.54 9.43 9.56 9.62 9.53
0.12 0.08 0.3 0.16 108 88.1 25.3 9.39

247.31 247.17 246.69 246.08 238.24 238.3 236.76 234.05
12 13.7 13.3 12.1 10.4 14.4 14.4 13
-44 5 -65 -51 52 52 -82 -116
2.02 2.33 2.29 2.88 1.42 1.37 2.51 2.8

491 474 547 498 576 598 568 591
0.3 0.4 0.5 0.4 <0.1 0.2 0.3 0.3
0.7 0.7 0.7 0.7 1 1 1.1 1.1

2470 2950 2710 2870 1720 1860 1800 1910
9 8.9 8.9 8.9 9.2 9.1 9 9.1

<0.1    <0.1    
<0.1    <0.1    
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
6.5    8.8    

1860 1890 1860 1910 1220 1210 1200 1240
70.6 64.5 69.6 60.2 77.9 62.0 61.9 61.7

3 3 4 5 3 2 2 2
2 2 2 2 <1 <1 <1 <1

12 12 12 11 16 11 9 8
612 590 685 632 479 432 431 430
506 506 595 531 555 599 595 616
46 36 36 38 73 64 48 52
9 9 9 9 5 4 4 5

880 814 844 803 383 356 361 338

<0.1 <0.1 <0.1 <0.1 0.2 0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 <0.05 <0.05 <0.05 0.05 0.06 <0.05 <0.05
<0.05 <0.05 <0.05 0.22 1.04 2.68 1.07 0.48
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.02    <0.02    
<0.02 <0.02 <0.02 <0.02 <0.02 0.05 <0.02 <0.02

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
<0.001    <0.001    
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.018 0.0231 0.0168 0.0185 0.0012 0.0009 0.001 0.0009

<0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0003 <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2.4    <1    
<1    <1    
<1    2.7    
<1    <1    
0.5 0.8 0.7 0.8 <0.2 <0.2 <0.2 <0.2

<0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 0.5
<1 <1 <1 <1 <1 <1 <1 <1

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
32.8 50.9 43 40.8 <2 4.5 <4 6
13.5 17.5 13.7 19.1 9.3 8.6 <6 8.3
<50    <50    

28.41 26.71 28.79 26.97 19.69 19.54 19.05 19.04
27.21 26.33 30.49 28.19 21.37 19.19 19.08 19.02
2.17 0.71 2.86 2.21 4.08 0.9 0.06 0.05
1820 1720 1880 1760 1240 1160 1150 1140

5368-43-12OZ 5368-43-24OZ
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Turbidity 
(NTUs) pH (s.u.)

Conductivity 
(µmhos/cm)

5268-12-01 DM 57 10.30 2,110
5268-21-11 DM 38 10.50 2,070
5367-34-06 DM 325 10.57 3,530
5368-12-25 DM 318 10.70 2,410
5368-24-12 DM 19 9.70 2,700
5368-31-35 DM 30 12.10 2,230
5368-32-23 DM 36 11.40 2,150
5368-33-14 DM 58 9.80 2,070
5368-41-23 DM 58 9.50 1,640
5368-41-36 DM 505 9.10 1,860
5368-43-12 DM 63 12.78 4,850
5368-43-24 DM 84 9.05 2,040

Averages 150 10.47 2,548

DM Field Water Quality Measurements during Airlifting

Well

Kendrick Expansion Area 
SUA-1601 Amendment Application
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Industrial Use

P150187W
1Q13 2Q14 1Q13 3Q09 4Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13

Field
Field Conductivity µmhos/cm 1317 1291 1899 2790 3008 3120 3040 3080 3050 2870 2930 2950 3070 3030 3110 3110
Field pH s.u. 9.39 9.09 10.26 8.49 8.69 8.74 8.71 8.69 8.75 8.97 8.88 8.44 8.45 8.82 8.69 8.54
Field turbidity NTUs 1.82 0.38 2.11  0.27 2.1 0.97 0.43 1.16 0.54 0.49 2.24 0.16 0.83 0.5 5.46
Temperature Deg C 11.8 15.3 8.8 14.2 8.71 8.9 11.2 13.6 13.2 12.1 11.6 14.2 10.6 11.2 14.5 10.7
ORP millivolts  -17               
Dissolved oxygen mg/L 1.5 6.15 2.73    7.54 3.99 4.97  3.65 4.45 4.55 4.56 2.95 3.3
Dissolved oxygen, pct % 14.5 62.4 25.4    69.4 38.3 47.6  35.5 44.7 41.7 42.2 30.2 30.6
General                  
Alkalinity (as CaCO3) mg/L 400 390 407 656 659 555 521 531 534 567 536 537 536 538 590 545
Ammonia (as N) mg/L <0.1 0.2 0.2 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.6 <0.1 <0.1 <0.1 0.2 0.3 0.2
Fluoride mg/L 0.3 0.3 0.6 0.5 0.5 0.6 0.6 0.6 0.5 0.5 0.4 0.5 0.6 0.6 0.5 0.4
Laboratory conductivity µmhos/cm 1320 1310 1940 2410 2360 2320 2390 2370 2390 2220 2010 2510 2420 2580 2390 2540
Laboratory pH s.u. 8.9 8.9 9.5 8.5 8.6 8.6 8.5 8.6 8.6 8.6 8.6 8.6 8.6 8.5 8.7 8.7
Nitrate (as N) mg/L <0.1 <0.1 <0.1              
Nitrite (as N) mg/L <0.1 <0.1 <0.1              
Nitrate/Nitrite  (as N) mg/L <0.1 <0.1 <0.1 0.5 0.5 0.1 0.5 0.5 0.5 <0.1 0.5 0.3 0.4 0.2 <0.1 <0.1
Silica as SiO2 mg/L 8.5 8.8 2.8              
Total Dissolved Solids mg/L 1040 830 1580 1730 1660 1690 1690 1790 1660 1690 1720 1650 1710 1690 1700 1810
Sodium Adsorption Ratio (SAR) unitless 55.4 51.8 69.4 56.0 53.8 44.2 38.1 43.1 43.0 50.6 46.8 53.4 47.8 47.2 43.0 46.7
Major Ions                  
Calcium mg/L 2 3 3 7 7 8 8 7 7 7 8 6 7 8 9 8
Magnesium mg/L <1 <1 <1 2 2 3 3 3 3 2 3 2 2 2 3 3
Potassium mg/L 2 3 2 5 5 4 4 4 5 4 4 5 5 6 4 5
Sodium mg/L 307 301 464 655 629 580 499 543 542 592 614 593 559 578 585 612
Bicarbonate mg/L 415 419 310 746 770 639 605 610 609 655 607 622 597 628 674 601
Carbonate mg/L 36 28 92 27 17 19 15 19 21 18 23 17 28 14 22 31
Chloride mg/L 6 5 41 6 7 6 8 7 6 6 8 8 10 7 9 10
Sulfate mg/L 243 235 441 646 685 616 663 664 639 617 680 608 625 695 731 693
Metals                  
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.1 0.1 0.3 0.5 0.5 0.5 0.5 0.4 0.5 0.4 0.5 0.5 0.4 0.5 0.5 0.5
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Iron, total mg/L <0.05 0.06 0.32 <0.05 0.14 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 <0.05 0.07 <0.05
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L <0.02 <0.02 0.02              
Manganese, total mg/L <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L <0.001 <0.001 <0.001              
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L <0.003 <0.003 <0.003     <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.0051 0.0051 0.0004 0.086 0.085 0.074 0.089 0.087 0.078 0.0726 0.0779 0.0835 0.0837 0.081 0.0691 0.0864
Uranium, suspended mg/L <0.0003 <0.0003 <0.0003    <0.001 <0.001   <0.0003 <0.0003    <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Radiological                  
Lead 210, dissolved pCi/L <1 1.1 <1  2.41  3.04 6.13   3.9 13.4    4.5
Lead 210, suspended pCi/L <1 1.3 1.3    1.43 2.8   1.7 3.4    2.2
Polonium 210, dissolved pCi/L <1 <1 <1  <1  4.04 6.4   4 1.1    2.3
Polonium 210, suspended pCi/L <1 <1 <1    3.91 5.9   <1 5.1    4.5
Ra-226, dissolved pCi/L 0.5 0.4 <0.2 39.5 47.23 37.3 43.7 39.4 42 31.1 37.1 35.6 37.5 39.6 43.1 41.3
Ra-226, suspended pCi/L <0.2 <0.2 <0.2    0.31 0.28   <0.2 0.7    0.7
Ra-228, Dissolved pCi/L <1 <1 <1 <1 1.65 1.35 <1 <1 <1 <1 <1 <1.0 <1 <1 2.19 <1
Th-230, dissolved pCi/L <0.2 <0.2 <0.2  <0.2  <0.2 <0.2   <0.2 <0.2    <0.2
Th-230, suspended pCi/L <0.2 <0.2 <0.2    <0.2 <0.2   <0.2 0.2    <0.2
Gross Alpha pCi/L 12.2 10.1 <2 227 185.2 252 267 167.7 324 267 190 233 207 138 189 259
Gross Beta pCi/L 4 <3 <3 52.3 39.7 75 65.7 54 81.4 116 57.9 72.1 53.2 49.3 50 77
Gross Gamma pCi/L <50 <50 <50              
QA/QC                  
Anion Sum meq/L 13.23 12.86 18.51 26.82 27.69 24.14 24.45 24.66 24.18 24.38 25.16 23.68 24.07 25.48 27.31 25.61
Cation Sum meq/L 13.52 13.32 20.44 29.15 28.06 25.93 22.39 24.28 24.27 24.66 27.43 26.4 24.99 25.87 26.23 27.38
Total Anion/Cation Balance % 1.1 1.74 4.95 4.16 0.66 3.57 4.39 0.78 0.19 0.57 4.3 5.43 1.88 0.76 2 3.33
Total Dissolved Solids (calc) mg/L 810 790 1200 1720 1730 1550 1500 1550 1520 1530 1640 1550 1530 1620 1700 1660
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Industrial Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13 1Q13 2Q14

2720 2670 1987 2660 1971 2660 1888 2710 1936 1822 2600 6070 1602
8.89 8.95 8.91 8.98 9.12 9.09 8.69 8.69 8.97 8.95 8.75 6.97 8.69
2.9 0.22 0.7 0.27 1.88 1.85 1.3 0 0.53 0.24 0.34 1.62 0.13

10.4 11.5 13.1 12.3 11.2 11.6 12.5 10.1 11.3 13.3 10.4 10.7 12.5
            -51
 1.27 1.56 1.21  2.61 1.04 1.64 1.29 1.25 1.44 1.59 1.74
 11.8 14.5 11.4  24.3 10.4 15 12.1 12.3 13.5 14.5 16.9
             

467 462 471 472 475 475 469 470 476 474 517 785 471
0.3 0.3 0.4 0.5 0.3 0.4 0.3 0.4 0.4 0.2 0.2 2.1 0.2
0.6 0.7 0.7 0.6 0.6 0.5 0.6 0.6 0.7 0.6 0.5 0.6 0.3

2030 1840 2070 2080 2010 1820 2180 2110 2240 2080 1960 4750 1600
8.6 8.6 8.6 8.7 8.6 8.7 8.7 8.7 8.5 8.7 8.8 8.2 8.7

            <0.1
            <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
            8.9

1460 1440 1520 1420 1470 1450 1390 1450 1440 1410 1530 3160 1010
40.0 41.9 45.6 45.2 48.3 47.0 53.9 45.7 49.9 46.5 53.7 15.1 42.1

             
6 6 6 5 6 6 5 6 6 6 5 204 4
2 2 2 2 2 2 1 2 2 2 2 25 1
4 4 4 5 5 4 4 5 5 4 4 29 5

444 465 507 474 537 522 506 508 554 517 564 863 376
528 520 547 523 527 523 515 515 553 528 586 957 527
21 21 13 26 26 28 28 29 14 25 22 <5 24
10 13 10 10 13 13 11 15 14 14 17 261 6

520 535 538 511 569 546 517 501 610 589 555 1200 301
             

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 2.3 0.2

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.09 0.08
0.07 0.05 0.06 <0.05 0.06 0.05 0.05 <0.05 <0.05 0.08 0.05 0.49 0.21

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
            <0.02

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.14 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

            <0.001
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 7.35 <0.005
  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

0.02 0.022 0.021 0.02 0.0213 0.02 0.016 0.0199 0.0208 0.0174 0.0225 0.0007 0.0013
 <0.001 <0.001   <0.0003 <0.0003    <0.0003 <0.0003 <0.0003

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01

             
 <1 <1   1.1 3    1.3 <1 <1
 1.21 1.46   <1 1.8    1.5 1.2 1.3
 <1 <1   <1 <1.0    <1 <1 <1
 <1 1.12   <1 <1.0    <1 1.6 <1

3.38 3.05 3.08 3.2 2.8 3.4 3.1 3.2 3.1 2.9 3.3 3.6 0.2
 <0.2 <0.2   <0.2 <0.2    <0.2 <0.2 <0.2

<1 <1 <1 1.4 <1 <1 <1.0 <1 1.2 <1 <1 <1 <1
 <0.2 <0.2   <0.2 <0.2    <0.2 <0.2 <0.2
 <0.2 <0.2   <0.2 <0.2    <0.2 <0.2 <0.2

46.3 45.3 38.5 47.9 42.6 40.3 48.2 30.1 42.4 40 52.6 12.5 2.2
7.3 9.3 12.3 12.2 <7 9.4 12 8.2 14.5 9 14.1 <20 3.3

            <50
             

20.48 20.76 20.94 20.39 21.74 21.25 20.48 20.27 22.65 22.16 22.38 48.15 15.88
19.86 20.78 22.6 21.13 23.9 23.25 22.44 22.66 24.65 23.06 25.02 50.61 16.77
1.54 0.04 3.81 1.78 4.71 4.47 4.54 5.55 4.22 1.99 5.55 2.48 2.72
1270 1300 1350 1290 1420 1380 1330 1320 1480 1420 1460 3060 980

22X-19 P72048W
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Domestic Use

3Q09 4Q09 1Q10 3Q12 1Q13 3Q12 1Q13 2Q14 3Q12 2Q14 4Q11 3Q12 3Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13
Field
Field Conductivity µmhos/cm 1910 3320 3620 3000 3280 1135 1025 876 706 711 1616 1769 1616 2680 1989 1810 1916 1794 1938 2640 2570 2720 1905 2780
Field pH s.u. 7.85 7.96 7.8 7.94 7.87 7.31 7.3 7.44 7.68 7.76 7.2 7.61 8.25 8.19 8.33 8.05 8.42 8.5 8.56 8.1 7.99 8.31 7.98 7.9
Field turbidity NTUs 0.02 0.69 0.56 7.29 1.43 0.22 0.55 0.11 184 1.53 7.89 2  0.19 1.33 0.88 1.35 0.68 0.69 0.7 0.79 0 0.57 7.53
Temperature Deg C 12 8.7 8.2 11.5 6.1 16.5 8 11.5 9.7 10.1 9.1 15.7 11.6 7.5 8.7 12.8 13.2 10.8 9.4 14.2 12 8.4 17.8 9
ORP millivolts        56  73               
Dissolved oxygen mg/L    1.76 2.06 2.9 3.67 2.73 5.21 8.6 1.26 3.1   1.29 1.19 1.03  1.41 1.26 1.72 1.34 1.44 2.54
Dissolved oxygen, pct %    17.1 17.3 30.5 32.1 26.4 48.4 78.6 11.1 31.9   10.9 11.2 10.1  12.6 12.7 27.2 11.8 15.7 23
General                          
Alkalinity (as CaCO3) mg/L 501 504 499 500 487 453 477 407 258 255 353 364 836 684 668 685 689 687 683 688 686 712 707 674
Ammonia (as N) mg/L <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.2 0.2 0.2 0.2 0.1 <0.1 0.2 0.2 0.2 0.1
Fluoride mg/L 0.3 0.3 0.3 0.3 0.2 0.2 0.2 0.2 0.3 0.3 0.4 0.4 1.2 1.2 1.2 1.2 1.2 1.2 1 1.1 1.2 1 0.9 0.5
Laboratory conductivity µmhos/cm 2510 2550 2550 2530 2630 1240 1060 865 711 686 1610 1890 2000 2000 2150 2050 2020 1910 1770 2280 2010 2230 2110 2160
Laboratory pH s.u. 8.2 8.2 8.2 8.5 8.4 8.3 8.2 8.1 8.4 8.2 8.1 8.5 8.4 8.4 8.4 8.4 8.5 8.4 8.5 8.5 8.6 8.3 8.5 8.5
Nitrate (as N) mg/L        <0.1  13.2               
Nitrite (as N) mg/L        <0.1  <0.1               
Nitrate/Nitrite  (as N) mg/L 0.6  1.1 <0.1 <0.1 1.3 0.6 <0.1 12.2 13.2 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Silica as SiO2 mg/L        11.8  10.6               
Total Dissolved Solids mg/L 1800 1920 1890 1840 1930 830 690 500 400 380 1180 1250 1350 1440 1380 1430 1360 1440 1390 1470 1410 1480 1500 1490
Sodium Adsorption Ratio (SAR) unitless 16.4 14.6 13.3 16.5 15.8 1.3 1.2 1.2 0.4 0.4 4.2 28.1 35.4 32.8 30.4 31.5 34.0 35.2 37.4 27.3 35.3 31.9 26.3 29.4
Major Ions                          
Calcium mg/L 57 56 74 55 61 126 108 76 65 65 91 12 9 8 9 9 8 9 9 15 8 13 18 16
Magnesium mg/L 25 23 37 22 26 61 56 40 35 34 44 4 4 4 4 5 4 4 4 8 4 6 9 7
Potassium mg/L 14 12 11 13 16 3 3 4 8 9 22 3 7 6 7 7 8 8 8 10 9 10 9 11
Sodium mg/L 593 514 565 573 588 71 60 51 16 18 195 441 509 457 438 477 473 507 539 528 492 557 549 563
Bicarbonate mg/L 612 615 609 583 577 545 582 496 305 311 431 426 935 815 798 810 793 823 796 807 772 848 823 782
Carbonate mg/L <5 <5 <5 13 8 <5 <5 <5 <5 <5 <5 9 42 10 8 13 23 8 18 16 32 10 19 20
Chloride mg/L 21 21 23 20 23 18 11 14 31 29 6 6 8 5 7 4 4 5 6 6 7 4 5 14
Sulfate mg/L 842 853 865 797 887 252 163 54 18 17 527 531 331 393 379 392 375 377 400 426 341 424 463 472
Metals                          
Aluminum, dissolved mg/L <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Barium, dissolved mg/L <0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.3  0.2 0.3 0.4 <0.1 0.1 <0.1 <0.1 <0.1 0.1 0.2 0.59 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cadmium, dissolved mg/L <0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01  <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.001 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L 0.9  <0.05 <0.05 1.4 <0.05 <0.05 <0.05 <0.05 <0.05 2.69 <0.05 <0.03 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05
Iron, total mg/L 0.91  0.05 4.31 2.15 <0.05 0.05 <0.05 20.9 0.19 3.4 0.1 0.04 0.08 <0.05 0.09 0.12 <0.05 0.07 0.18 0.11 0.17 0.08 1.57
Lead, dissolved mg/L <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.002 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L        <0.02  <0.02               
Manganese, total mg/L 0.15  0.04 0.19 0.18 0.02 <0.02 <0.02 0.68 <0.02 0.37 0.05 0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 0.02 <0.02 <0.02
Mercury, dissolved mg/L <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L        <0.001  <0.001               
Molybdenum, dissolved mg/L <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L 0.006 <0.005 0.006 <0.005 <0.005 0.023 0.013 <0.005 0.02 0.02 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 <0.005 <0.005
Silver, dissolved mg/L    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.017 0.015 0.071 0.0031 0.0026 0.0211 0.0168 0.0132 0.0177 0.0168 0.0616 0.0487 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0003
Uranium, suspended mg/L    <0.0003 <0.0003 <0.0003 <0.0003 <0.0003 0.0012 <0.0003  <0.0003   <0.001 <0.001   <0.0003 <0.0003    <0.0003
Vanadium, dissolved mg/L <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L 0.02  0.06 <0.01 0.02 0.05 0.02 <0.01 <0.01 <0.01 <0.01 0.05 <0.01 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01
Radiological                          
Lead 210, dissolved pCi/L    <1 <1 <1 <1 1.1 1.5 <1  2.2   <1 <1   <1 <1    <1
Lead 210, suspended pCi/L    <1 <1 <1 <1 1.1 27.8 1.5  1.2   <1 <1   <1 1.3    <1
Polonium 210, dissolved pCi/L    <1 <1 <1 <1 <1 <1 <1  <1   <1 <1   <1 <1    <1
Polonium 210, suspended pCi/L    <1 <1 <1 3.1 <1 2.7 <1  <1   <1 <1   <1 <1    <1
Ra-226, dissolved pCi/L 0.32  0.43 <0.2 0.3 0.4 0.2 <0.2 1.1 1.2 1.3 <0.2 <0.2 0.2 0.32 <0.2 0.3 <0.2 0.3 0.3 0.3 0.3 0.4 0.3
Ra-226, suspended pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2 3.1 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2    <0.2
Ra-228, Dissolved pCi/L <1  <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2.5 <1 <1 <1 1.2 1.13 <1
Th-230, dissolved pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2    <0.2
Th-230, suspended pCi/L    <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2    <0.2
Gross Alpha pCi/L 7.8 36.8 35.8 4.4 <4 15.2 13.4 3.4 11.2 9.3 37.5 27.3 <2 <2 <2 <3.7 4.2 <4 <4 <4 4.8 <7 4 <4
Gross Beta pCi/L 12.9 17.1 14.4 <8 10.6 5.3 5.7 3.5 8.8 7.6 29.8 13.9 <3 <4.11 5.8 8.55 4.4 <7 <7 <7 <8 14.7 <7 10.2
Gross Gamma pCi/L        <50  <50               
QA/QC                          
Anion Sum meq/L 28.2 28.45 28.71 27.15 28.88 14.9 13.3 9.66 7.27 7.21 18.2 18.52 23.9 22.05 21.5 22.05 21.75 21.79 22.19 22.86 21.06 23.25 23.97 23.72
Cation Sum meq/L 30.99 27.32 31.63 29.79 31.15 14.48 12.7 9.4 7 7.04 17.21 20.12 23.14 20.75 20.03 21.76 21.56 23.01 24.42 24.56 22.38 25.65 25.79 26.19
Total Anion/Cation Balance % 4.72 2.02 4.83 4.64 3.78 1.44 2.28 1.37 1.92 1.21 2.81 4.13 1.62 3.04 3.54 0.65 0.44 2.72 4.77 3.59 3.04 4.91 3.65 4.94
Total Dissolved Solids (calc) mg/L 1850 1780 1880 1780 1890 810 690 500 380 340 1100 1210 1370 1280 1250 1310 870 1320 1370 1400 1270 1440 1480 1490
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Domestic Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
3Q09 4Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 3Q12 1Q13 3Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13

1922 2780 2890 2880 1889 2760 1963 2770 2730 2700 2620 1343 1539 1542 1420 1575 1483 1536 2190 1698 1673 1574 1642
8.15 8.29 8.1 8.18 7.81 8.25 8.47 8.45 8 8.1 8.11 7.64 7.57 7.78 7.51 7.84 7.95 8.01 7.62 7.35 7.79 7.83 7.52

 0.57 0.56 0.89 1.42 2.05 0.88 0.36 1.81 2.47 0.39  141 82 70.7 14.46 33.8 187 117 3.86 28.1 304 38.3
10.9 9 5.5 8.8 13.6 11.1 7 7.5 13.9 17.3 8.2 12.6 8.5 9.8 11.1 11.1 7.3 10.9 10.8 8.9 8.3 10.1 10.4

                       
   2.29 0.78 1.02  2 1.73 1.12 1.25   3.03 4.72 2.72  4.17 3.62 2.29 2.76 3.93 2.94
   19 7.5 9.3  16.3 17.5 12.2 10.9   27 43.5 24.8  39.2 34.3 20.1 24 35.5 27.1
                       

646 654 621 613 630 632 631 627 617 666 695 499 519 527 521 543 543 538 536 541 539 542 559
0.3 0.3 0.2 0.2 0.3 0.3 0.2 0.3 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 1.2 0.3 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.2 0.2

2190 2110 2110 1840 2170 2160 2010 1770 2310 2100 2040 1570 1520 1370 1610 1660 1530 1830 1820 1620 1860 1660 1690
8.3 8.5 8.3 8.3 8.3 8.4 8.3 8.4 8.5 8.5 8.5 8.1 8 8 8.2 8.1 8 8 8.3 8.2 8 8.2 8.2

                       
                       

<0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 0.2 <0.1 <0.1 <0.1 0.3 <0.1 0.7 0.5 <0.1 <0.1
                       

1500 1450 1550 1500 1500 1490 1580 1510 1490 1490 1400 1100 1090 1160 1160 1100 1220 1190 1200 1040 1220 1220 1140
26.3 26.3 20.2 20.0 19.5 19.7 21.4 21.6 21.2 28.1 35.7 5.9 5.3 6.0 5.5 5.3 6.0 6.1 6.8 6.0 5.9 8.0 7.3

                       
19 19 24 26 26 24 26 25 26 16 9 87 87 79 90 79 89 97 83 93 103 76 79
8 8 11 11 12 11 11 11 11 7 4 36 34 33 38 36 38 44 34 37 39 34 35

11 11 12 11 13 13 14 12 13 10 7 8 8 7 8 8 9 12 10 9 9 10 11
543 544 477 484 482 466 519 518 514 538 514 258 232 251 246 229 268 288 294 271 279 334 310
780 762 757 742 754 755 769 734 716 770 800 609 633 642 635 662 662 657 653 660 658 661 682
<5 18 <5 <5 8 8 <5 15 18 20 24 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
15 10 10 11 9 8 10 10 11 9 7 6 4 5 4 4 4 6 5 6 6 5 5
576 481 513 502 498 467 506 500 496 498 384 327 355 381 378 367 383 409 392 370 441 408 398

                       
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.52 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 <0.1 0.2 0.2 0.2 0.2

<0.0001 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.06 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.49 1.55 1.17 0.82 0.17 0.35 0.47 0.29 0.39 0.11 0.59 1.08
0.11 0.22 0.13 <0.05 0.12 <0.05 <0.05 0.06 <0.05 0.05 0.07 32.8 17 7.38 8.39 2.4 8.02 9.37 47.6 21.3 2.69 91.5 9.28

<0.002 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
                       

0.02 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.03 <0.02 <0.02 0.08 0.12 0.11 0.17 0.15 0.15 0.08 0.09 0.07 0.05 0.25 0.1
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

                       
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0004 <0.0003 <0.0003 <0.0003 0.015 0.011 0.01 0.013 0.013 0.013 0.0106 0.0108 0.0119 0.0138 0.0114 0.0113
   <0.001 <0.001   <0.0003 <0.0003  <0.0003   <0.001 <0.001   <0.0003 0.0029    0.0004

<0.01 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.02 0.01 0.02 0.01 0.03 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 0.01

                       
   <1 <1   <1 1.2  2   <1 <1   1.4 1    <1
   <1 <1   1.2 1  <1   1.56 <1   1.7 6.8    1.2
   <1 <1   <1 <1  4.4   <1 <1   <1 <1    <1
   <1 <1   <1 <1  <1   <1 <1   <1 1.5    <1

0.45 0.31 0.49 0.49 0.41 1.1 0.4 0.6 0.4 0.3 <0.2 0.2 <0.2 <0.2 <0.2 0.2 0.3 <0.2 0.2 0.2 0.3 <0.2 0.3
   <0.2 <0.2   <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 1.2    0.3

<1 1.54 <1 <1 <1 <1 1.3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
   <0.2 <0.2   <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2    <0.2
   <0.2 <0.2   <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2    <0.2

2.4 4.4 3.1 <2 4.61 3.1 <5 <4 6.6 <3 <3 7.1 11.8 7.5 11.3 12.7 7.7 9.6 10 9.2 9 10.7 9.1
<3 11.7 8.6 6.6 10.4 9.2 <8 9.6 9.6 9.1 9.8 7.2 10 6.4 8.77 7.2 <8 12.1 7.4 8 6.4 10.5 11.4
                       
                       

25.36 23.4 23.39 23.04 23.26 22.59 23.46 23.25 23 23.96 22.16 17 17.89 18.61 18.39 18.6 18.97 19.47 19.03 18.76 20.18 19.49 19.61
25.51 25.55 23.09 23.51 23.53 22.76 25.15 24.98 24.88 25.03 23.32 18.73 17.4 17.74 18.51 17.03 19.44 21.3 19.96 19.73 20.7 21.33 20.6
0.29 4.39 0.64 1 0.59 0.39 3.48 3.57 3.91 2.18 2.54 4.86 1.38 2.38 0.33 4.4 1.22 4.49 2.38 2.51 1.26 4.5 2.47
1560 1470 1420 1410 1420 1370 1460 1450 1440 1480 1340 1020 1030 1070 1080 1050 1120 1180 1140 1110 1200 1190 1170
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Domestic Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
4Q11 1Q12 3Q12 1Q13 3Q09 4Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13 3Q09 4Q09 1Q10 1Q11 2Q11 4Q11 1Q12 3Q12 1Q13

2800 2780 3440 2760 2980 3250 3430 3310 3160 3260 3020 3190 3270 3310 3080 2950 3050 2770 1874 1635 1569 4090 3240 3300 2700 1627
7.17 7.62 7.26 7.25 8.21 8.29 8.45 8.5 8.3 8.69 8.89 8.87 8.6 8.33 8.59 8.31 7.94 7.94 8.38 8.44 8.76 8.29 7.91 8.37 8.05 8.23
79.8 0.88 0.11 1.61 27.5 37.7 7.04 6.22 5.13 4.86 4.72 5.22 5.84 5.89 4.32 2.81 4.22  0.06 0.27 0.78 0.25 0.92 0 0.56 0.08
8.8 6.8 11.7 7.3 14.8 10.22 8.4 9.5 12.2 11.2 9.1 9.4 12.1 9.2 9 13 10.9 17.3 11.3 7.8 3.9 9.6 9.7 6.7 16.1 8.8

                          
4.65 2.35 1.65 3.77 2.7   2.21 1.34 1.19  1.16 1.39 1.74 2.83 1.46 1.36     1.49 1.39 1.98 1.18 1.58
40.9 20 15.7 31.9    19.6 12.7 10.5  10.3 13.2 15.6 25 14.5 12.9     13.5 12.5 17 12.4 14

                          
374 361 384 374 647 589 597 586 593 588 564 589 600 595 533 534 520 792 633 633 641 673 644 665 563 610
0.1 <0.1 <0.1 <0.1 1.2 0.6 0.4 0.4 0.4 0.6 0.5 0.4 0.3 0.4 0.5 0.4 0.2 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1 0.4 0.1
0.4 0.3 0.3 0.3 0.7 0.7 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.6 0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.3

2070 2310 2810 1850 2690 2560 2500 2210 2540 2540 2240 2080 2790 2520 2590 2320 2370 2560 1880 1550 1550 2600 2480 2730 2180 1470
8.1 7.8 8.4 8.1 8.4 8.5 8.4 8.4 8.5 8.5 8.5 8.4 8.6 8.6 8.3 8.5 8.4 8.3 8.4 8.4 8.4 8.3 8.5 8.3 8.4 8.6

   <0.1                       
   <0.1                       

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.4 0.1 <0.1 <0.1 1.2 0.7 0.6 0.3 <0.1
   12                       

1750 1760 1920 2030 1880 1780 1820 1820 1820 1760 1760 1780 1770 1460 1740 1670 1670 1920 1340 1030 1150 2520 1830 1850 1570 1120
3.3 3.3 69.5 3.3 33.9 35.9 32.9 33.0 30.8 30.7 33.1 31.3 33.0 31.9 29.5 24.5 20.1 16.7 20.3 24.8 25.5 16.0 14.6 15.8 14.6 24.1

                          
177 193 4 191 16 16 16 17 17 15 15 15 16 14 18 24 28 39 16 9 10 62 39 39 40 11
82 89 2 92 6 6 6 6 6 6 6 6 6 5 7 12 14 30 12 6 6 50 30 29 28 7
7 7 <1 7 11 12 12 12 11 13 13 12 13 12 14 15 16 14 9 8 8 16 12 11 12 8

210 223 684 224 629 665 610 624 582 558 601 570 612 548 584 590 523 574 444 393 414 700 501 536 494 417
456 441 459 456 774 682 710 689 697 690 657 699 685 673 643 621 608 931 758 748 759 821 737 811 661 696
<5 <5 <5 <5 8 18 9 13 13 14 15 9 23 26 <5 15 13 18 7 12 11 <5 24 <5 13 24
16 15 18 14 16 8 7 11 7 7 8 8 9 11 10 9 8 6 3 2 3 14 13 12 9 3
824 967 927 860 690 794 689 727 691 663 666 662 711 667 721 741 704 688 368 224 244 1110 680 781 663 256

                          
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.2 0.2 0.2 0.2 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.4 0.5 0.4 0.4 0.8 0.4 0.4 0.4 0.3 0.3 0.5 0.4 0.4 0.4 0.4

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01
1.15 0.41 <0.05 0.22 1.96 0.21 0.58 0.66 0.88 0.9 0.54 0.48 0.22 0.19 0.3 2.41 0.97 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6.84 0.39 <0.05 0.35 5.02 2.73 1.84 1.73 1.73 1.71 1.22 1.61 1.48 1.47 1.64 2.52 1.94 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
   0.87                       

1.19 1.12 <0.02 0.8 0.07 0.05 0.04 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.02 <0.02 <0.02 <0.02 0.04 <0.02 0.03 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

   <0.001                       
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 0.019 0.006 0.006 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003     <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 0.005 <0.003 <0.003 <0.003 <0.003
0.0325 0.034 0.0316 0.0317 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0009 0.0005 0.0005 0.0026 0.0034 0.0078 0.014 0.008 0.004 0.004 0.0317 0.014 0.0151 0.0089 0.003

  <0.0003 <0.0003    <0.001 <0.001   <0.0003 <0.0003    <0.0003     <0.0003    <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.02 0.06 <0.01 0.13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01

                          
  1.6 <1    <1 <1   1 <1    1.8  <1   <1    <1
  <1 <1    1.78 1.21   1.4 1.8    2.2     <1    <1
  <1 <1    <1 <1   <1 <1    6.9  <1   <1    <1
  <1 <1    9.2 8.91   6.7 1.9    4.1     <1    <1

0.2 <0.2 <0.2 0.2 0.35 <0.2 0.3 0.37 0.21 0.4 0.3 0.3 0.3 0.4 0.7 1.6 3.6 0.86 <0.2 0.38 0.2 0.8 0.4 0.6 0.6 <0.2
  <0.2 <0.2    <0.2 <0.2   <0.2 <0.2    1.3     <0.2    <0.2

<1 <1 <1 <1 <1 2.84 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1.66 1.44 <1 <1 <1 1 1.2 1.69 1.3
  <0.2 0.4    <0.2 <0.2   <0.2 <0.2    <0.2  <0.2   <0.2    <0.2
  <0.2 <0.2    <0.2 <0.2   <0.2 <0.2    <0.2     <0.2    <0.2

15.2 19.2 25.2 20.4 10.7 17.3 14.9 12 12.6 11.7 5.2 3.3 <4 <6 <6 12.1 31.2 18.3 16.3 7.2 <5 23.9 12.7 15.3 13.4 7.9
13.8 10.9 <9 10.8 6.7 11.8 <10.2 10.5 7.71 7.2 <8 7 8.5 9.7 <8 17 23.5 11.3 12.4 <3.96 <7 18.3 12.7 12.2 11 8.3

   <50                       
                          

25.1 27.8 27.5 25.8 27.79 28.57 26.51 27.2 26.47 25.79 25.38 25.81 27.07 26.12 25.96 26.4 25.31 30.39 20.45 17.4 17.99 37.1 27.45 29.92 25.34 17.62
24.88 26.86 30.1 26.99 28.89 30.51 28.15 28.78 26.91 25.79 27.68 26.32 28.21 25.28 27.26 28.19 25.76 29.66 21.3 18.28 19.22 38.04 26.53 27.92 26.09 19.42
0.43 1.72 4.5 2.25 1.93 3.27 3.01 2.81 0.82 0.01 4.32 0.97 2.07 1.64 2.43 3.27 0.89 1.21 2.03 2.47 3.3 1.24 1.7 3.45 1.47 4.84
1540 1710 1870 1620 1760 1850 1700 1750 1670 1610 1650 1630 1730 1610 1670 1710 1610 1830 1230 1020 1070 2360 1660 1810 1580 1070
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Domestic Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
4Q12 1Q14 2Q14 3Q09 2Q11 3Q11 1Q12 3Q12 3Q09 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13 3Q10 3Q11 4Q11 3Q12 1Q13

1588 1586 1605 1167 1295 1281 907 1297 918 1037 1042 1031 1064 994 1010 1049 913 883 1036 1023 1131
8.92 8.88 8.74 8.71 9.08 8.99 9.03 9.16 7.83 8.57 8.43 8.2 8.32 8.21 8.19 8.1 7.44 7.46 9.09 9.72 9.52
2.05 2.02 0.61 1.71 2.83 1.49 3.68 4.1 1.2 0.8 3.03 3.61 1.02 4 2.58 31.4 1.51 1.31 2.21 1.59 3.42
9.8 7.6 13 10.8 12.9 11.1 8.5 11 12.9 9 10.8 10.8 8.8 10.4 10.6 4.7 14.8 11.9 9 11.5 9.6

  -113                   
1.84 1.43 2.07  1.48 1.51 1.73 1.7   1.09 0.97 1.88 1.42 1.65 2.69 1.21 2.12 2.7 2.21 4.5
16.8 12.5 19.7  14 14.2 15.4 16.1   10.1 9 16.5 13.3 15.5 21.3 12 20.5 23.9 21.1 41

                     
637 637 651 547 562 558 414 583 490 530 491 504 490 527 522 496 443 438 445 469 480
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.3 0.3 0.5 0.3 0.3 0.2 0.2 0.3 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.4 0.3 0.3

1560 1620 1600 1250 1120 1370 940 1360 1030 1180 880 1140 1010 1100 1080 1020 846 934 980 1040 1180
8.7 8.7 8.7 8.7 8.6 8.8 8.6 8.9 8.3 8.4 8.1 8.5 8.2 8.3 8.7 8.3 8 8.2 8.9 9.2 9.1

  <0.1                   
  <0.1                   

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.2 0.1 0.1
  8.2                   

1030 1090 1010 810 810 790 580 830 660 840 640 650 650 640 670 680 520 510 610 660 680
40.3 43.0 41.9 46.1 43.5 47.2 33.0 50.5 11.7 14.3 11.4 13.5 10.6 9.6 10.7 10.8 3.3 3.6 31.7 29.4 36.0

                     
4 4 4 2 3 2 2 2 18 18 18 15 18 20 19 20 49 45 2 3 3
2 2 2 1 1 1 <1 1 9 9 9 7 9 10 10 10 25 23 <1 2 1
5 4 4 3 4 4 3 3 8 9 8 8 9 9 7 10 16 16 5 5 6

397 423 398 321 342 329 230 352 244 299 239 254 221 211 232 237 113 121 221 269 283
709 719 726 616 651 623 465 637 578 636 599 590 597 643 588 598 541 534 463 469 497
34 29 33 25 17 29 20 36 9 5 <5 13 <5.0 <5 24 <5 <5 <5 39 51 44
2 3 2 1 2 2 <1 2 <1 3 1 2 2 <1 1 1 1 2 9 8 8

204 211 193 117 119 116 84 137 74 158 70 78 78 78 86 79 56 55 57 79 92
                     

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.021 0.031 0.03 0.02 0.02 0.016 0.012 0.016 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 0.01 0.01
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.3 0.4 0.3 0.2 0.2 0.2 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 <0.1 <0.1 <0.1 <0.1 0.1

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01
<0.05 0.06 <0.05 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.08 0.33 <0.05 <0.05 <0.05
0.09 0.23 <0.05 <0.05 <0.05 0.08 0.83 0.99 0.16 0.13 0.4 0.16 0.18 0.38 0.43 1.36 0.13 0.38 0.3 0.32 0.31

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
  <0.02                   

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.08 0.08 <0.02 <0.02 <0.02
 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.001  <0.001                   
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.028 0.008 0.03
<0.003 <0.003 <0.003  <0.003 <0.003 <0.003 <0.003  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.0014 0.0008 <0.0003 <0.001 <0.0003 <0.0003 <0.0003 <0.0003 0.002 0.0019 0.0016 0.0021 0.0023 0.0022 0.0019 0.0018 0.024 0.0274 0.0168 0.017 0.0183

<0.0003 <0.0003 <0.0003  <0.0003 <0.0003  <0.0003   <0.0003 <0.0003   <0.0003 <0.0003 <0.001 <0.0003  <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

                     
1.5 <1 <1  <1 <1  <1   <1 <1   <1 1.1 <1 1.3  2.1 1.2
<1 1.3 1.1  1.2 <1  1   <1 2.2   1.3 1.3 <1 <1  <1 <1
<1 <1 <1  <1 <1  <1   <1 <1   <1 <1 <1 <1  <1 <1
<1 <1 <1  <1 <1  <1   <1 <1   <1 <1 <1 <1  <1 1.5

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 1.13 0.6 0.6 0.8 0.8 0.7 0.9 0.7 0.8 0.9 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 0.2 <0.2 <0.2  <0.2 <0.2
<1 <1 <1 <1 1.8 <1 1.2 <1 <1 <1 3.2 <1 <1.0 1.7 <1 <1 <1 <1 <1 <1 <1

<0.2 <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 <0.2   0.03 <0.2 <0.2 <0.2  <0.2 <0.2
<0.2 <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 <0.2   <0.2 <0.2 <0.2 <0.2  <0.2 <0.2
3.3 2.3 2.5 <2 <2 <2 <2 <2 4.8 6.9 5.2 7.4 <3.0 6.3 2.1 5.7 23.9 20.4 19.1 24.3 24.7
<5 <5 4.8 <3 <4 <4 5.6 <4 3.6 10.3 5.3 7.3 10.1 6.8 5.8 5.2 23.8 17.2 5.9 10 9.9
  <50                   
                     

17.07 17.22 17.11 13.43 13.77 13.63 10.02 14.59 11.34 13.98 11.31 11.75 11.46 12.16 12.25 11.62 10.07 9.94 10.36 11.28 11.74
17.74 18.86 17.75 14.24 15.21 14.62 10.18 15.61 12.44 14.88 12.19 12.6 11.48 11.2 12 12.45 9.84 9.83 9.84 12.16 12.75
1.94 4.54 1.84 2.91 4.95 3.5 0.75 3.4 4.62 3.12 3.77 3.5 0.07 4.07 1.05 3.41 1.13 0.57 2.6 3.77 4.12
1000 1030 1000 770 810 790 570 850 650 810 640 670 630 650 670 660 530 520 560 650 680

P22584PABWELL01 P42868W P61006W P144030W
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

3Q09 1Q10 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 3Q12 3Q09 3Q12 1Q13 3Q09 1Q10 2Q10 3Q10 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13
Field
Field Conductivity µmhos/cm 1542 1611 1862 1620 1776 1601 1740 1795 1805 1802 706 733 793 1477 1761 1671 1509 1634 1569 1691 1672 1631 1735
Field pH s.u. 7.62 7.45 7.65 7.52 7.87 8.03 8.09 7.71 7.51 7.63 7.52 8 7.63 7.44 7.29 7.45 7.2 7.74 7.22 7.18 7.64 7.38 7.21
Field turbidity NTUs  21.1 10.34 14.43 7.83 9.28 26.1 9.56 21.2 4.75  26.6 10.39 2.18 6.23 2.15 4.07 7.15 3.34 5.46 0 6.31 0.3
Temperature Deg C 10.1 8.3 9.6 11 10.2 8 11.1 10 8.9 10.6 11 11.6 9.7 10.2 6.6 8 10.1 10.6 9.5 8.4 7.3 11.2 7.9
ORP millivolts                        
Dissolved oxygen mg/L   2.3 1.05 1.03  0.64 0.92 1.74 1.37  2.02 1.8   1.38 0.92 0.8 2.14 1.53 2.65 1.53 2.79
Dissolved oxygen, pct %   20.4 9.4 9.4  6 8.4 15.4 13  20.1 16.3   11.3 8.2 7.4 20.1 13.4 22.5 15.1 24.1
General                         
Alkalinity (as CaCO3) mg/L 485 460 494 524 531 531 493 503 525 524 343 361 361 351 444 354 364 362 361 365 361 384 375
Ammonia (as N) mg/L <0.1 <0.1 0.1 0.2 0.3 0.2 <0.1 <0.1 0.2 <0.1 <0.1 0.7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Fluoride mg/L 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.2 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.2 0.2 0.2 0.2 0.2
Laboratory conductivity µmhos/cm 1720 1520 1790 1800 1760 1660 2030 1980 1740 1790 732 773 725 1740 1620 1640 1700 1820 1800 1630 1860 1700 1810
Laboratory pH s.u. 8.2 8 8 8.1 8.1 8 8 8.2 8.3 8.2 8 8.4 8.3 8 7.9 7.8 7.9 7.8 8 8.1 7.8 8.1 8.1
Nitrate (as N) mg/L             0.8           
Nitrite (as N) mg/L             <0.1           
Nitrate/Nitrite  (as N) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.6 1.3 0.8 1.1 1.2 0.9 0.9 0.6 0.8 0.9 1.1 <0.1 1.2
Silica as SiO2 mg/L             10.9           
Total Dissolved Solids mg/L 1230 1140 1370 1310 1210 1360 1330 1350 1190 1290 440 470 420 1420 1380 1380 1370 1360 1350 1260 1440 1430 1430
Sodium Adsorption Ratio (SAR) unitless 5.2 3.6 4.6 5.5 6.1 6.9 6.6 6.0 6.6 6.2 0.6 0.5 0.6 2.1 2.2 1.9 1.9 2.1 2.2 2.1 2.1 2.2 2.2
Major Ions                         
Calcium mg/L 83 95 106 91 79 81 83 96 81 93 63 60 63 202 203 195 199 208 201 189 204 196 208
Magnesium mg/L 52 55 56 52 44 41 52 50 41 47 47 51 48 60 62 58 64 66 58 60 63 66 64
Potassium mg/L 16 14 17 17 20 20 17 19 21 17 14 19 15 7 7 7 7 8 8 8 8 8 8
Sodium mg/L 248 178 238 267 275 305 315 294 292 293 26 24 28 133 141 117 123 136 137 132 133 142 141
Bicarbonate mg/L 591 561 603 640 648 647 601 614 641 639 419 426 419 429 542 432 444 442 441 445 441 469 457
Carbonate mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 7 11 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Chloride mg/L 15 9 13 11 8 11 20 14 13 13 6 7 6 17 12 14 12 15 15 16 19 17 19
Sulfate mg/L 411 402 540 437 408 433 508 490 424 506 53 57 66 597 654 591 583 585 587 576 657 669 604
Metals                         
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Barium, dissolved mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Boron, dissolved mg/L 0.2 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Cadmium, dissolved mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron, dissolved mg/L 0.55 2.25 2.78 3.94 4.14 4.83 3.8 <0.05 5.89 3.31 0.21 0.15 0.5 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.5 <0.05
Iron, total mg/L 2.33 4.76 3.86 7.22 6.42 4.31 5.69 5.22 9.34 4.71 0.8 10.7 2.45 0.95 0.92 0.46 0.07 1.21 0.87 0.53 <0.05 0.83 0.09
Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Manganese, dissolved mg/L             0.07           
Manganese, total mg/L 0.15 0.25 0.25 0.9 0.21 0.2 0.23 0.25 0.23 0.22 <0.02 0.11 0.09 0.08 0.08 0.07 0.07 0.09 0.08 0.07 0.06 0.16 0.08
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Mercury mg/L             <0.001           
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Silver, dissolved mg/L    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003  <0.003 <0.003    <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
Uranium, dissolved mg/L 0.006 0.005 0.006 0.004 0.002 0.002 0.004 0.0033 0.0018 0.0021 0.01 0.0121 0.0087 0.034 0.033 0.034 0.033 0.029 0.0291 0.0301 0.0318 0.0282 0.0359
Uranium, suspended mg/L   <0.001 <0.001   <0.0003 <0.0003    <0.0003 0.0006   <0.001 <0.001 <0.0003 <0.0003    <0.0003
Vanadium, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Zinc, dissolved mg/L 0.25 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 0.04 <0.01 0.18 0.02 0.22 0.03 0.05 0.04 0.03 0.05 0.07 0.02 0.04 0.06 0.06
Radiological                         
Lead 210, dissolved pCi/L   <1 <1   1.3 <1    <1 <1   <1 <1 1.8 1.2    <1
Lead 210, suspended pCi/L   1.21 <1   <1 1.1    1 1.3   1.8 <1 <1 <1    <1
Polonium 210, dissolved pCi/L   <1 <1   <1 <1    <1 <1   <1 <1 <1 <1    <1
Polonium 210, suspended pCi/L   <1 <1   <1 <1    <1 <1   <1 <1 <1 <1    <1
Ra-226, dissolved pCi/L 0.87 0.85 1.03 0.77 0.8 0.7 0.5 0.5 0.6 0.9 0.27 0.2 <0.2 0.28 0.31 0.31 0.52 0.2 0.3 0.3 0.3 0.4 0.3
Ra-226, suspended pCi/L   0.32 0.5   0.4 0.2    <0.2 <0.2   <0.2 0.59 <0.2 <0.2    <0.2
Ra-228, Dissolved pCi/L 1.2 <1 1.2 <1 <1 1.1 1.1 <1 <1 1.41 <1 <1 <1 <1 <1 <1 <1 <1 1.2 <1 <1 <1 <1
Th-230, dissolved pCi/L   <0.2 <0.2   <0.2 <0.2    <0.2 <0.2   <0.2 <0.2 <0.2 <0.2    <0.2
Th-230, suspended pCi/L   <0.2 <0.2   <0.2 <0.2    <0.2 <0.2   <0.2 <0.2 <0.2 <0.2    <0.2
Gross Alpha pCi/L 8.8 7 7.1 8.73 10.1 <4 <5 5.6 <4 <4 5.8 8.8 8.2 20.7 15.2 12.1 23 20.9 19.6 16.6 18.9 22.2 23.2
Gross Beta pCi/L 9.3 11.2 11.5 17.3 15.4 12.5 16 13.4 18.2 15.9 12.2 16 16.5 7.9 9.1 11 17.4 9.6 14.4 10.3 10.8 14.8 20.2
Gross Gamma pCi/L             <50           
QA/QC                         
Anion Sum meq/L 18.67 17.83 21.51 19.89 19.37 19.94 21.02 20.65 19.7 21.38 8.24 8.69 8.84 20.01 22.92 19.78 19.75 19.88 19.92 19.82 21.51 22.1 20.69
Cation Sum meq/L 19.59 17.32 20.69 20.83 19.99 21.18 22.53 22.19 20.55 21.68 8.46 8.68 8.7 21.02 21.56 19.72 20.74 21.95 20.98 20.25 21.38 21.61 21.99
Total Anion/Cation Balance % 2.39 1.44 1.95 2.32 1.56 3.02 3.46 3.6 2.1 0.7 1.29 0.07 0.81 2.46 3.06 0.14 2.45 4.94 2.59 1.08 0.28 1.12 3.02
Total Dissolved Solids (calc) mg/L 1110 1030 1270 1190 1150 1210 1290 1260 1190 1280 420 440 460 1230 1350 1190 1210 1240 1230 1200 1310 1330 1270
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units P22583P
4Q09 4Q10 2Q11 3Q11 4Q09 2Q10 3Q10 4Q10 2Q11 1Q12 3Q12 1Q13 4Q12 3Q09 4Q09 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13

1026 1141 851 850 682 641 599 653 615 628 640 675 1741 794 998 997 860 796 893 900 731 767 795 876
8.9 9.11 8.31 7.92 8.09 8.18 7.89 8.28 8.39 7.97 7.92 7.8 8.84 7.4 7.48 7.34 7.66 7.94 7.85 7.24 7.92 8.14 8.15 8.36

1.99 1.05 2.89 6.24 84.5 4.61 7.55 54.4 39.2 0.12 3.53 0.38 0.15 0.37 0.82 1.34 1.27 0.04 0.54 18.63 0 0 0 0.45
8.7 10.5 10.6 10.1 10.4 11.3 11.6 10.5 10.4 10.3 11.6 10.4 11.3 10.1 8.3 9.5 9.3 7.8 8.5 9.8 8.5 9.6 9.9 8.2
                        
 1.68 0.92 0.72  1.64 2.89 1.88 1.2 1.37 1.42 1.35 2.82   4 2.75  3.49 6.64 1.22 1.44 1.51 1.73
 15 8.7 6.6  15 26.4 16.9 11 12.7 13.8 12.4 27.4   35.2 24.1  30.4 82.7 10.8 12.9 13.8 15.3
                        

440 491 381 378 327 318 324 336 304 329 321 346 579 339 415 331 320 313 326 322 306 352 373 392
<0.1 0.6 <0.1 <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.6 0.9 0.3 0.3 0.1 0.2 0.1 0.2 0.1 0.1 0.2 0.1 1.2 0.1 0.1 <0.1 0.1 0.1 0.1 <0.1 0.1 0.2 0.2 0.2
972 1120 895 881 651 543 617 654 542 667 626 645 1810 923 904 889 822 755 746 944 684 796 801 834
8.6 8.7 8.5 8.4 8.2 8.4 8.1 8.2 8.3 8.2 8.3 8.6 8.8 7.8 7.9 8 8 8.1 7.9 8 7.9 8.2 8.4 8.6
                       <0.1
                       <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 21.9  22.4 20 14.9 <0.1 16.3 0.2 <0.1 <0.1 <0.1
                       4.9

610 730 520 500 430 390 380 370 370 370 360 440 1250 610 580 590 530 500 580 550 440 440 500 600
13.7 23.0 7.1 6.6 3.7 2.6 2.5 2.7 3.1 3.2 2.0 5.9 39.7 0.8 0.8 0.8 0.9 1.0 0.7 1.0 2.1 4.2 6.0 8.3

                        
12 6 24 24 28 35 37 38 30 35 45 20 6 115 117 108 100 91 103 98 60 44 33 23
6 3 12 12 15 18 19 20 17 17 24 10 3 30 31 30 27 23 27 26 17 12 10 7
5 4 8 7 9 9 9 9 9 9 10 7 6 5 5 5 5 5 5 5 5 5 5 5

234 277 171 159 97 76 74 82 86 94 66 130 479 39 38 38 39 43 33 42 71 121 154 177
500 536 443 448 399 379 395 410 368 401 383 400 637 414 507 404 391 382 398 395 373 430 438 449
18 31 11 7 <5 <5 <5 <5 <5 <5 <5 11 34 <5 <5 <5 <5 <5 <5 <5 <5.0 <5 8 15
4 2 6 6 4 3 3 3 6 3 4 3 5 21 20 19 17 18 25 26 15 9 9 8

85 112 62 60 32 28 28 32 32 29 31 26 421 46 41 40 45 45 41 39 55 59 61 65
                        

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.2 0.3 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05 0.07 0.8 0.8 0.16 0.55 0.83 0.5 0.44 0.17 3.29 0.5 <0.05 <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
0.22 0.11 1.32 1.57 3.62 1.3 1.51 3.94 5.19 0.3 3.76 0.68 <0.05 0.11  <0.05 <0.05 <0.05 0.08 1.54 <0.05 <0.05 <0.05 <0.05

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
                       <0.02

<0.02 <0.02 0.05 0.04 0.08 0.34 0.32 0.32 0.21 0.11 0.2 0.07 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 0.13 <0.02 <0.02 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

                        
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

 <0.003 <0.003 <0.003   <0.003 <0.003 0.005 <0.003 <0.003 <0.003 <0.003   <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.003 <0.001 0.0035 0.004 0.001 0.001 0.001 <0.001 0.0017 0.0003 0.0007 <0.0003 0.0004 0.024 0.024 0.022 0.022 0.0214 0.0263 0.023 0.0189 0.0181 0.0135 0.0119

  <0.0003 <0.0003  <0.001 <0.001  <0.0003   <0.0003 <0.0003   <0.001   <0.0003 <0.0003    <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

                        
  1.6 1.1  <1 <1  <1   <1 1.3   <1   <1 <1    1
  <1 3.6  <1 <1  <1   <1 <1   <1   <1 1.8    <1
  <1 <1  <1 <1  <1   <1 <1   <1   <1 <1    <1
  <1 <1  <1 <1  <1   <1 <1   <1   <1 <1    1.1

<0.2 <0.2 <0.2 <0.2 0.4 0.3 0.34 0.4 0.3 <0.2 0.4 <0.2 <0.2 <0.2  <0.2 0.3 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
  <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 <0.2   <0.2   <0.2 <0.2    0.3

2.59 <1 1.6 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1  <1 <1 <1 <1 <1 <1.0 <1 <1 <1
  <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 -0.2   <0.2   <0.2 <0.2    <0.2
  <0.2 <0.2  <0.2 <0.2  <0.2   <0.2 <0.2   <0.2   <0.2 <0.2    <0.2

2.7 2.8 3.3 3.9 <2 2.5 5.53 3.5 2.9 <2 <2 <2 <5 19.5 12.1 16.8 15.7 17.1 12.9 11.6 5.8 7 7.1 10.7
4.1 <3 5.9 4.7 8.5 7.7 7.36 8.8 6.7 5.8 8 6.5 <7 6.4 7.3 8.6 9.8 13.6 10 4.1 7.4 6.6 7.3 5.8
                       <50
                        

10.72 12.25 10.55 9.01 7.34 7.05 7.13 7.47 6.9 7.29 7.17 7.55 20.55 9.89 9.74 9.58 9.26 8.76 8.08 9.14 7.71 8.53 9 9.41
11.34 12.69 9.83 9.21 7.06 6.78 6.88 7.33 6.82 7.4 7.36 7.65 21.5 10.01 10.12 9.62 9.03 8.44 8.93 8.99 7.62 8.58 9.24 9.55
2.83 1.77 3.5 1.1 1.89 1.97 1.74 0.93 0.56 0.75 1.28 0.64 2.26 0.59 1.93 0.23 1.26 1.89 4.98 0.86 0.58 0.28 1.33 0.72
610 700 510 500 380 360 360 390 360 380 370 400 1270 480 500 460 450 430 430 500 410 460 500 520
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
2Q10 3Q10 4Q10 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13 3Q09 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13

789 843 1043 1011 1020 789 745 685 1008 804 983 960 1016 1038 1052 1078 1090 936 1113
7.78 7.7 8.15 8.25 7.78 7.93 7.99 7.8 7.72 7.53 7.42 7.84 7.84 7.87 7.41 7.71 7.66 7.49 7.21
1.75 1.23 0.94 1.15 1.22 0.17 0.16 0.71 0.31 25 0.88 0.97 0.31 0.81 20.2 3.75 0.86 0.79 0.85
10.8 10.8 10.4 9.4 10.6 8.4 9 9.5 9.7 10.4 11 9.2 7.1 7.5 10.3 7.3 8 9.5 9.1

                   
0.82 1.3 2.36 3.05 1.88 1.42 1.65 1.67 1.5  3.14 3.5  2.6 1.55 3.38 2.63 2.9 2.95
7.7 12 21.1 27.6 16.1 12.4 14.9 15.1 13.6  28.3 30.7  20.6 14.5 29 23.1 26.1 26.6
                   

390 387 488 481 469 380 378 380 477 406 412 412 420 471 464 455 523 475 517
<0.1 0.1 0.2 0.2 0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 0.2 0.2 0.1 <0.1 <0.1 <0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 <0.1 0.1 0.1
758 735 1010 858 1070 729 759 730 982 922 936 952 891 875 1120 1020 1020 1050 1080
8.1 8.2 8.3 8.3 8.3 8 8.1 8.3 8.4 8 8.1 8 8.3 8 8.1 7.9 8.3 8.1 8.1
                   
                   

0.3 0.4 <0.1 <0.1 <0.1 0.9 0.5 0.3 <0.1 0.9 2 2.4 1.4 1.1 0.6 2.1 0.2 1.5 0.9
                   

480 480 650 650 610 460 400 420 620 590 650 620 700 690 650 690 700 500 640
3.4 3.0 9.2 9.7 8.6 3.2 2.4 2.4 8.2 1.8 1.9 1.7 1.8 1.9 1.9 1.9 1.7 2.1 1.7
                   

35 39 19 20 21 36 42 42 21 74 81 79 95 88 88 88 109 89 93
23 26 11 11 11 25 27 27 12 36 36 37 40 38 43 42 48 42 43
15 16 12 12 12 16 17 17 12 5 5 6 6 5 6 8 6 8 5
106 98 205 219 196 101 81 80 190 76 83 75 81 83 87 88 83 98 78
476 472 595 587 566 464 461 464 561 495 503 502 512 575 566 555 638 579 631
<5 <5 <5 <5 <5 <5.0 <5 <5 10 <5 <5 <5 <5 <5 <5 <5.0 <5 <5 <5
<1 1 1 <1 1 2 1 1 1 6 8 8 10 11 15 13 17 15 18
40 37 78 80 79 39 38 35 83 98 107 107 108 109 108 119 108 105 96
                   

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.1 0.1 0.2 0.1 0.2 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.14 0.2 0.06 0.07 0.11 0.35 0.17 0.16 0.19 0.07 <0.05 <0.05 <0.05 <0.05 0.38 0.12 <0.05 0.05 0.16
0.46 0.61 0.12 0.13 0.16 0.55 0.29 0.7 0.26 3.75 0.07 0.09 0.09 0.11 2.8 1.84 0.19 0.13 0.25

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
                   

0.05 0.05 0.04 0.05 0.05 0.06 0.06 0.16 0.05 0.05 0.02 <0.02 <0.02 0.02 0.13 0.03 0.02 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

                   
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.009 0.007 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

 <0.003 <0.003 0.031 <0.003 <0.003 <0.003 <0.003 <0.003  <0.003 <0.003 <0.003 0.004 <0.003 <0.003 <0.003 <0.003 <0.003
0.005 0.005 <0.001 0.0004 0.0004 0.005 0.0051 0.008 0.0006 0.056 0.056 0.056 0.0612 0.0688 0.0617 0.0576 0.0627 0.0626 0.0624

<0.001 <0.001  <0.0003 <0.0003    <0.0003  <0.001   <0.0003 0.0009    <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.08 0.08 0.08 0.06 0.03 0.79 0.06 <0.01 0.02 0.03

                   
<1 <1  <1 1.1    <1  <1   <1 4    <1

1.11 <1  <1 2.1    <1  <1   1.4 1.7    <1
<1 <1  <1 <1    <1  <1   <1 <1    <1
<1 <1  <1 <1    <1  <1   <1 <1    <1

0.21 0.2 <0.2 <0.2 <0.2 0.2 0.3 0.3 <0.2 0.33 0.3 0.4 0.5 0.3 0.7 0.5 1 0.4 0.4
<0.2 7  <0.2 <0.2    <0.2  <0.2   <0.2 <0.2    <0.2
<1 1.22 <1 <1 <1 <1.0 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1 <1 1.6

<0.2 <0.2  <0.2 <0.2    <0.2  <0.2   <0.2 <0.2    <0.2
<0.2 <0.2  <0.2 <0.2    <0.2  <0.2   <0.2 <0.2    <0.2
4.1 3.89 2.7 <2 <2 3.7 3.7 3.2 2 37.3 26.7 30.8 32.5 41.1 29.5 27.8 36.9 31.5 36

12.3 9.53 7.6 8.4 10 13.3 14.4 14.3 8 15.2 16 16.4 11 17.6 23 14.5 16.7 15.6 19.1
                   
                   

8.64 8.56 11.41 11.29 11.05 8.52 8.4 8.38 11.31 10.4 10.84 10.86 11.02 12.07 11.98 12.1 13.21 12.19 12.91
8.62 8.69 11.07 11.76 10.73 8.68 8.21 8.26 10.59 10.08 10.74 10.4 11.73 11.24 11.87 11.89 13.1 12.31 11.69
0.13 0.76 1.5 2.03 1.46 0.92 1.14 0.73 3.28 1.55 0.48 2.14 3.1 3.55 0.48 0.89 0.39 0.49 4.95
450 450 620 630 600 450 430 430 610 540 570 560 590 620 630 640 690 650 650
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
3Q09 4Q09 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13 3Q09 4Q09 2Q10 3Q10 4Q10 1Q11 2Q11 3Q11 4Q11 1Q12 3Q12 1Q13

1440 1757 1613 1636 1479 1482 1281 1718 1498 1387 1558 1088 1201 1150 1263 1176 1143 1162 1182 1208 1161 1148 1188
7.45 7.64 7.43 7.85 7.97 7.94 7.4 7.67 7.75 7.49 7.46 8.73 9.09 9.01 8.96 9.08 9.24 9.18 9.03 9.14 9.07 9.08 8.78
0.98 0.18 0.34 0.98 0.27 1.43 1.21 0.24 0.16 0.01 0.91 3.08 0.37 1.01 0.86 1.08 0.47 0.53 1.07 3.13 0.39 0.15 0.25
9.5 8 8.3 9.1 6.6 7.6 8.5 7.8 8.2 9 8.7 14.4 9.9 11.3 11.2 10.8 7.4 9.9 11 7.7 9.3 12.6 10
                       
  1.86 2.79  1.35 1.56 1.87 1.88 2.46 2.08   1.1 1.71 0.92  0.84 1.84 1.51 1.37 1.56 2.27
  15.4 24.1  11.5 13.9 16.1 16.4 23 18.5   10.1 15.7 8.3  7.5 17.7 13 12.4 15 21.6
                       

511 553 536 534 535 534 527 524 536 555 553 531 533 531 532 535 537 536 524 527 547 544 541
<0.1  0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.2 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1 <0.1 0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1 0.1 0.1 0.1

1840 1710 1500 1640 1390 1260 1360 1660 1510 1490 1390 1170 1130 1140 1140 1140 1120 1010 1240 1170 1190 1150 1160
8 8 8.1 8 8.3 7.9 8.1 7.8 8.3 8 8.3 8.7 8.6 8.7 8.7 8.7 8.9 8.7 8.8 8.6 8.9 8.7 8.8
          12.5             
          <0.1             

44.9  23.9 29 12.2 19.1 11.1 30.5 17 17.4 12.5 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.9 <0.1 <0.1 0.2
          10.7             

1320 1150 1060 1130 1050 1070 800 1220 910 1000 1020 740 740 750 770 750 770 740 720 760 730 730 760
3.8 3.6 3.3 4.1 4.1 4.0 3.1 3.8 3.6 3.6 3.7 52.7 38.5 39.1 39.3 41.4 44.1 44.1 40.4 40.1 43.4 44.5 43.4
                       

120 111 97 94 94 90 81 118 100 98 94 1 2 2 2 2 2 2 2 2 2 2 2
67 60 52 54 51 50 45 64 52 56 53 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1
7 7 6 7 7 7 6 8 7 7 6 2 3 3 3 3 3 3 3 3 3 3 3

208 190 162 202 201 193 139 209 178 180 183 313 268 272 274 288 307 307 281 279 302 310 302
624 675 654 652 653 652 642 639 654 677 667 609 600 596 602 592 579 595 581 597 586 604 590
<5 <5 <5 <5 <5 <5 <5 <5.0 <5 <5 <5 20 24 26 23 30 38 29 29 23 40 30 34
63 48 36 41 35 39 28 70 42 43 33 1 1 1 1 <1 1 2 2 2 1 2 2
249 259 172 231 219 193 111 203 189 161 214 96 102 95 96 94 92 93 94 98 96 98 106

                       
<0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007  0.007 0.006 0.007 0.006 0.007 0.008 0.007 0.006 0.006 0.007
<0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1  0.1 0.1 <0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

<0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
<0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.72 <0.05 <0.05 <0.05
<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

          0.36             
0.07  0.44 0.42 0.6 0.37 0.39 0.5 0.46 0.37 0.36 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02

<0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
          <0.001             

<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.042 0.026 0.05 0.03 0.024 0.027 0.023 0.022 0.017 0.026 0.015 <0.005 <0.005 <0.005 <0.005 <0.005 0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003    <0.003 <0.003 <0.003 0.005 <0.003 <0.003 <0.003 <0.003 <0.003
0.212 0.21 0.173 0.189 0.191 0.207 0.174 0.181 0.159 0.178 0.183 0.001 0.001 0.002 <0.001 0.002 0.0014 0.0014 0.0014 0.0012 0.0017 0.0013 0.0006

  <0.001   <0.0003 <0.0003    <0.0003   <0.001 <0.001   <0.0003 <0.0003    <0.0003
<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

                       
  2.1   <1 2.2    2.5   1.04 <1   1.2 <1    2.7
  <1   1 1.4    <1   <1 1.5   <1 1.1    <1
  <1   <1 <1    <1   <1 <1   <1 <1    1.5
  <1   <1 <1    <1   <1 <1   <1 <1    <1

0.6  0.5 0.2 0.2 0.3 0.3 0.5 0.4 0.3 0.4 <0.2  <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2
  <0.2   <0.2 <0.2    <0.2   <0.2 0.7   <0.2 <0.2    <0.2

<1  <1 <1 <1 <1 <1 <1.0 <1 <1 <1 <1  <1 <1 <1 <1 <1 <1 <1.0 <1 <1 <1
  <0.2   <0.2 <0.2    <0.2   <0.2 <0.2   <0.2 <0.2    <0.2
  <0.2   <0.2 <0.2    <0.2   <0.2 <0.2   <0.2 <0.2    <0.2

87.3 90.4 78.6 100 117 101 69.7 73.3 68.9 73.8 77.2 <2 2.5 2 3.4 2.8 <2 <2 <3 <3.0 <3 2.3 2.3
40.7 37.3 40.1 38.1 51.9 40.7 27.1 33.1 34.9 49.2 31 3.4 <3 <3.7 <3 3.2 <4 <4 <4 <4.0 <4 5.3 4.3

          <50             
                       

20.39 17.81 17.03 18.72 17.12 17.18 14.43 18.88 17.07 16.92 17.33 12.67 12.8 12.64 12.68 12.66 12.69 12.7 12.48 12.68 12.95 12.97 13.07
20.7 18.9 16.27 18.03 17.79 17.14 13.91 20.42 17.18 17.48 17.17 13.76 11.81 12 12.1 12.67 13.56 13.51 12.38 12.3 13.31 13.74 13.29
0.76 2.96 2.26 1.87 1.9 0.11 1.83 3.91 0.32 1.62 0.46 4.13 4 2.57 2.32 0.02 3.28 3.09 0.43 1.51 1.36 2.87 0.8
1060 1010 870 980 940 910 770 1120 970 960 980 730 700 690 700 710 730 730 700 700 730 740 740
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units
3Q09 4Q09 2Q10 3Q10 1Q11 2Q11 4Q11 1Q12 3Q12 1Q13 3Q10 4Q10 2Q11 3Q11 3Q12 3Q09 1Q11 2Q11 4Q11 1Q12 3Q12 1Q13

1731 1940 1652 1697 1527 1788 1889 1796 1597 1557 1381 1437 1467 1490 1448 1065 1112 1135 1142 1088 1079 1100
7.53 7.62 7.54 7.47 7.9 7.87 7.66 7.7 7.48 7.34 8.91 9.07 9.12 9.06 8.99 8.63 9.26 9.01 8.94 8.72 8.61 8.65
1.86 0.25 0.7 0.29 1.21 0.37 0.46 1.84 0 0.15 0.51 0.9 0.91 1.14 0.15 1.43 1.23 6.72 29.4 9.78 11.25 8.06
13 10.6 10.5 11.5 7.8 9.2 7.9 6.6 11.6 9.3 11.5 10.9 10.6 14.2 11.9 12.5 6.6 11.4 6.3 10.1 11.2 4.1
                      
  0.94 1.94  0.88 1.49 1.3 1.39 1.68 1.81 7.5 1.23 4.45 2.94   2.37 2.02 1.31 1.92 3.09
  8 18  7.8 12.9 10.9 13 15 16.7 67.6 11.3 44.4 28.3   22.3 16.7 12.2 18.6 25
                      

580 572 541 549 549 590 588 619 602 553 603 596 588 581 587 537 536 531 521 548 511 505
<0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 1.3 1.5 1.2 1.5 1.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2

2190 1930 1670 1660 1490 1600 1860 1930 1860 1520 1440 1490 1350 1620 1490 1170 1050 985 1110 1180 1130 1090
8 7.9 8 8.1 8.3 8 7.9 8 8.1 8.2 8.8 8.7 8.8 8.8 8.8 8.8 8.6 8.5 8.5 8.5 8.8 8.6
                      
                      

0.6  0.2 0.2 0.1 0.2 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 <0.1 0.3 0.4 1.1 0.6
                      

1610 1460 1200 1160 1170 1460 1380 1220 1350 1020 1000 970 990 970 980 720 730 720 720 730 710 730
6.8 6.3 4.6 5.0 5.5 6.9 7.1 7.4 6.4 5.6 53.7 39.3 48.2 49.1 41.4 37.3 37.3 37.6 30.6 28.7 21.4 14.8
                      

76 75 70 65 64 62 65 61 63 55 2 3 3 3 3 3 3 3 3 4 7 13
98 79 71 66 56 67 68 59 68 53 1 2 1 1 2 1 1 1 2 2 4 7
9 9 9 9 9 9 10 10 9 8 7 4 4 4 3 3 3 3 5 4 4 6

381 328 230 242 252 329 346 341 310 245 374 360 379 386 379 293 293 295 280 283 288 267
707 698 660 670 670 720 718 755 735 675 664 657 642 635 655 591 617 619 603 630 568 581
<5 <5 <5 <5 <5 <5 <5.0 <5 <5 <5 35 35 37 37 30 32 18 15 16 19 28 18
7 7 5 4 5 8 9 7 8 6 2 2 3 3 3 <1 1 1 2 2 3 <1

679 601 387 377 321 516 498 431 480 318 201 195 207 198 214 83 83 81 86 86 94 77
                      

<0.1  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.006 0.008 <0.005 0.006 <0.005 <0.005
<0.5  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
0.1  <0.1 <0.1 <0.1 0.1 0.1 0.1 0.1 <0.1 0.6 0.5 0.5 0.5 0.5 0.2 0.2 0.2 0.2 0.2 0.2 0.2

<0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.15
0.07  <0.05 <0.05 0.15 0.33 0.19 0.26 0.12 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 0.17 0.08 0.3 1.5 0.37 0.88 0.71

<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
                      

0.25  0.18 0.21 0.22 0.31 0.29 0.39 0.28 0.27 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.03
<0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

                      
<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.026 0.015 0.007 0.008 0.014 0.008 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 0.007 0.005

   <0.003 <0.003 0.039 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003  <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
0.113 0.094 0.064 0.065 0.0639 0.097 0.0974 0.0853 0.0695 0.0648 <0.001 <0.001 <0.0003 <0.0003 <0.0003 0.001 0.0021 0.0041 0.0051 0.0102 0.0131 0.0105

  <0.001 <0.001  <0.0003    <0.0003 <0.001  <0.0003 <0.0003    <0.0003   <0.0003 <0.0003
<0.02  <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.03  0.03 0.02 0.06 0.03 0.06 0.03 0.04 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01

                      
  <1 <1  <1    1.3 <1  1.2 <1    <1   1.5 <1
  <1 <1  <1    <1 <1  <1 <1    <1   <1 3.9
  <1 <1  <1    <1 <1  <1 <1    <1   <1 <1
  <1 <1  <1    <1 <1  <1 <1    <1   <1 4.2

<0.2  0.22 0.9 0.4 0.3 0.2 0.3 0.2 0.3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 1.4 0.3 <0.2 <0.2 <0.2
  <0.2 <0.2  <0.2    <0.2 <0.2  <0.2 <0.2    <0.2   <0.2 <0.2

<1  1.07 1.6 1.2 <1 <1.0 1.3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1 <1 <1
  <0.2 <0.2  <0.2    <0.2 <0.2  <0.2 <0.2    <0.2   <0.2 <0.2
  <0.2 <0.2  <0.2    1 <0.2  <0.2 <0.2    <0.2   <0.2 <0.2

57.7 59.2 40 37 37.9 50.2 54.4 61.6 55.5 42.6 <3.1 6.7 <2 <3 2.1 2.3 2.8 5.2 3.9 9.3 10.9 9.8
18.6 22.3 14.8 21.7 16.3 20.9 22.7 23.8 33.3 22.8 <6.7 6.9 <4 <7 <5 <3 <4 <4 5 6.9 4.3 5.9

                      
                      

25.99 24.17 19.04 18.97 17.83 22.79 22.43 21.55 22.27 17.87 16.39 16.12 16.2 15.89 16.34 12.47 12.5 12.35 12.3 12.83 12.34 11.76
28.63 24.73 19.56 19.46 19.01 23.13 24.14 22.95 22.46 17.95 16.65 16.01 16.85 17.14 16.85 13.08 13.06 13.17 12.61 12.79 13.28 12.96
4.83 1.14 1.33 1.26 3.2 0.74 3.68 3.14 0.4 0.21 0.79 0.34 1.99 3.78 1.54 2.4 2.19 3.19 1.26 0.15 3.68 4.85
1600 1440 1100 1090 1040 1350 1350 1280 1300 1020 950 570 950 940 960 710 710 700 690 710 710 680
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Kendrick Expansion Area
Baseline Groundwater Quality

Water Supply Wells Permitted for Stock Use

Field
Field Conductivity µmhos/cm
Field pH s.u.
Field turbidity NTUs
Temperature Deg C
ORP millivolts
Dissolved oxygen mg/L
Dissolved oxygen, pct %
General  
Alkalinity (as CaCO3) mg/L
Ammonia (as N) mg/L
Fluoride mg/L
Laboratory conductivity µmhos/cm
Laboratory pH s.u.
Nitrate (as N) mg/L
Nitrite (as N) mg/L
Nitrate/Nitrite  (as N) mg/L
Silica as SiO2 mg/L
Total Dissolved Solids mg/L
Sodium Adsorption Ratio (SAR) unitless
Major Ions  
Calcium mg/L
Magnesium mg/L
Potassium mg/L
Sodium mg/L
Bicarbonate mg/L
Carbonate mg/L
Chloride mg/L
Sulfate mg/L
Metals  
Aluminum, dissolved mg/L
Arsenic, dissolved mg/L
Barium, dissolved mg/L
Boron, dissolved mg/L
Cadmium, dissolved mg/L
Chromium, dissolved mg/L
Copper, dissolved mg/L
Iron, dissolved mg/L
Iron, total mg/L
Lead, dissolved mg/L
Manganese, dissolved mg/L
Manganese, total mg/L
Mercury, dissolved mg/L
Mercury mg/L
Molybdenum, dissolved mg/L
Nickel, dissolved mg/L
Selenium, dissolved mg/L
Silver, dissolved mg/L
Uranium, dissolved mg/L
Uranium, suspended mg/L
Vanadium, dissolved mg/L
Zinc, dissolved mg/L
Radiological  
Lead 210, dissolved pCi/L
Lead 210, suspended pCi/L
Polonium 210, dissolved pCi/L
Polonium 210, suspended pCi/L
Ra-226, dissolved pCi/L
Ra-226, suspended pCi/L
Ra-228, Dissolved pCi/L
Th-230, dissolved pCi/L
Th-230, suspended pCi/L
Gross Alpha pCi/L
Gross Beta pCi/L
Gross Gamma pCi/L
QA/QC  
Anion Sum meq/L
Cation Sum meq/L
Total Anion/Cation Balance %
Total Dissolved Solids (calc) mg/L

Parameter Units P21130P P58961W
3Q10 4Q10 2Q11 3Q11 2Q10 3Q10 4Q10 4Q12 4Q12

658 699 719 718 964 1051 991 880 1102
7.78 8.02 8.17 7.8 8.6 8.47 8.49 7.64 8.68
19.48 1.35 105 53 116 130 3.52 0.07 1.62
10.5 11 12.6 10.7 12.1 11.5 11.2 10.1 13.9

         
4.37 5.58 4.81 4.9 2.66 2.89 3.34 3.09 1.87
39.3 51.5 46.4 47 24.4 26.6 30.4 28.4 18.8

         
296 340 348 342 414 438 425 399 425
<0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.4
0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.1 0.4
588 686 775 753 962 956 973 869 1220
8.1 8.2 8.4 8.3 8.4 8.4 8.5 8.4 8.6
         
         

0.1 0.2 <0.1 <0.1 1.3 1.1 1.6 <0.1 <0.1
         

370 430 430 410 640 620 620 560 760
2.9 2.5 2.9 2.9 8.7 11.5 9.1 4.3 20.0
         

33 44 46 45 19 13 20 41 7
16 20 21 19 9 7 11 22 4
7 6 6 6 18 15 20 14 7

81 81 95 91 185 207 205 138 269
361 414 409 411 491 514 492 472 493
<5 <5 8 <5 7 10 13 7 13
3 3 4 4 3 2 3 3 2

39 44 45 44 96 91 96 85 173
         

<0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1
<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.07 0.09 0.07 0.14 0.1 <0.05 <0.05 0.07 0.06
1.6 0.23 8.94 7.71 5.81 16.5 0.13 0.11 0.07

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
         

0.05 0.02 0.11 0.09 0.17 0.51 <0.02 <0.02 <0.02
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

         
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
<0.005 <0.005 <0.005 <0.005 0.127 0.103 0.165 <0.005 <0.005
<0.003 <0.003 <0.003 <0.003  <0.003 <0.003 <0.003 <0.003
0.025 0.028 0.0278 0.0325 0.388 0.271 0.375 0.013 0.0004

<0.001  0.0003 0.0015 0.004 0.002  <0.0003 <0.0003
<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
0.04 0.07 0.14 0.16 <0.01 <0.01 <0.01 0.01 <0.01

         
<1  3.5 2.3 1.76 17.4  1.3 <1
<1  3.4 3.5 1.26 1.8  1.2 1.2
<1  <1 <1 <1 <1  <1 <1
<1  1.2 <1 <1 <1  <1 <1
7.7 <0.2 <0.2 <0.2 0.21 0.3 0.3 0.2 <0.2

<0.2  <0.2 <0.2 0.91 0.7  <0.2 <0.2
<1 1.27 <1 <1 <1 <1 <1 <1 <1

<0.2  <0.2 <0.2 <0.58 <0.2  <0.2 <0.2
<0.2  <0.2 <0.2 0.49 0.209  <0.2 <0.2
15.4 16.9 14.8 18.8 239 178 224 9.1 2.5
10.1 6.4 12.3 13.1 123.2 128 67.9 13.1 4.9

         
         

6.82 7.8 8.01 7.85 10.36 10.8 10.69 9.86 12.17
6.64 7.5 8.29 7.92 10.19 10.62 11.34 10.18 12.52
1.29 1.98 1.69 0.42 0.83 0.86 2.95 1.59 1.4
360 400 430 210 580 600 610 540 720

P50883W P21128P
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