PARKHILL SMITH & COOPER 4222 85th Street
Lubbock, Texas 79423
806.473.2200

TO: Clint Richardson, Ph.D, PE, BCEE
I\/I E I\/I O FROM: Robert H. (Holly) Holder, PE

PROJECT NAME: C.K. Disposal E & P Landfill and Processing

Facility
PROJECT NO.: 01-0580-15
DATE: April 1, 2016

In response to the letter dated March 25, 2016 regarding the initial assessment of the permit application, PSC is
providing calculations sealed and signed by the engineer of record, Mr. Nicholas Ybarra, PE for the following

items:

©No G A~LWNRE

Volumetric calculations as per cover requirements

Soil erosion estimates for rain and wind erosion

Anchor trench capacity

Foundation settlement as it affects leachate collection

Waste settlement as it affects the top slope and surface drainage features
Leachate pipe performance as per deflection

Liner stability and tensile stress under filing as per a multi-layered liner
Waste stability via translational failure upon filling

As you and | discussed earlier this week by telephone the following items are not included at this time. We
understand that these items, listed as A-E below, were not required for the most recent permit approval.

If it is determined by OCD that these calculations are preferred for permit approval, please notify me and we will
comply as quickly as possible.

mooOw>»

Outside slope stability (static and pseudostatic)

Final veneer stability for a multi-layered liner sequence

Geotextile evaluation as per retention, permittivity, and porosity for leachate collection
Minimum liner thickness based on projected overburden

Geonet compression under overburden loading

If it is determined items A through E are required, we will so provide as soon as practical.

The following is a summary of the results from each calculation above:

1.

Volumetric calculations as per cover requirements:

For the final cover, protective cover, waste footprint perimeter berm, and daily/intermediate cover (20% of
waste capacity) cover we will use 5,585,742 cubic yards of soil. Based on a cut and fill analysis
performed on site we had an excess of 7,717,488.61 cubic yards of cut soil available. The site will have

approximately 2,131,746.6 cubic yards of excess soil.

Soil erosion estimates for rain and wind erosion:
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For erosion due to rain we used the RUSLE method. We estimate that we will lose 4.51 tons/acre/year
due to rain. NRCS specifies a target rate of less than 5 tons/acre/year for non-farm application, therefor
we are within the target range of NRCS.

(#2 continued) Wind erosion we used the National Agronomy Manual’'s Wind Erosion Equation. Using
the attached E table we estimate that wind erosion will account for 1.2 tons/acre/year. NRCS specifies a
target rate of less than 2.5 tons/acre/year for non-farm application, therefor we are within the target range
of NRCS.

Anchor Trench Capacity:

Using an equation from Geotechnical Aspects of Landfill Design and Construction we found the tension
on the geomembrane to be 2,067Ibs/in? this is less than the yield strength of GSE 60 mil liner. Therefor
the anchor trench is adequately sized.

Foundation settlement as it affects leachate collection:
Attached spreadsheets show that no slopes for the leachate collection were decreased below the
required 2% slope.

Waste Settlement:

Attachment spreadsheet shows the angular distortion. All angular distortions were minor and less than
the design slopes for the drainage system. With the settlement the site will still have positive drainage.

Leachate Pipe performance:

We evaluated both PVC pipe and HDPE pipe for performance in regard to deflection. We found a 8.1%
deflection in the PVC pipe which is well below the 30% deflection that is the critical value from the
Handbook of PVC Design. The HDPE pipe had a deflection of 7% which is below the standard of 8% from
Performance Pipe Engineering Manual for HDPE pipe; therefor either pipe could be used on site.

Wall buckling was evaluated for PVC and HDPE pipe as well. For the PVC pipe we calculated that the
site would produce 82.6 psi which has a factor of safety of 13.6 compared to the critical value of PVC
pipe. The HDPE pipe had an actual value of 182.4 psi on site. We calculated a factor of safety of 1.86 for
the HDPE pipe which is adequate.

The HDPE pipe was also evaluated for wall crushing. Our calculations show a 1.65 factor of safety
between our actual value of 910 psi and the critical value of 1,500 psi.

Liner stability and tensile stress under filing as per a multi-layered liner:

Using interface friction angles we calculated the liner stability of each layer of liner. We calculated the
shearing force and the friction force for each liner interface. All friction forces were greater than the
shearing force; therefore, the liner is stable.

Equipment loading was also considered for the liner system. We used a D6N CAT dozer for the
equipment loading calculation. The tensile stress in the geocomposite = 4,184 Ibs/ft and the resistant
force in the geocomposite = 12,036 Ibs/ft. Therefore the tensile stress in the geocomposite = -7,852 Ibs/ft,
which indicates that the geocomposite is not in tension.
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Liner stability via translational failure upon filling:

We found the total weight of the active and passive wedge at the site. With the calculated weights and the
interface friction angles we found a factor of safety of 2.3. This indicates that the passive wedge will
adequately support the active wedge on the sideslopes without slippage of geosynthetics.

End of Transmittal Memo
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SETTLEMENT AND ANGULAR DISTORTION OF FOUNDATION SOILS BETWEEN POINTS; CROSS SECTION A-A

Point Total Distance Angular | Distortion Design Base | Design Slope | Updated UST:::e
Location | Settlement Betv.veen Distortion | Direction Grad.e Bet\.fween L Gfade Between
Points Elevation Points Elevation )
Points
{ft) (ft} (%} (ft} (%) (Ft) (%l
Al 0.05 3371.16 25.00 3371.11
100 0.067 T 2.43
A2 0.12 3351.85 2.50 3351.73
100 0.040 T 2.46
A3 0.16 3350.94 2.50 3350.78
100 0.035 1t 2.46
Ad 0.19 3353.01 2.50 3352.82
100 0.000 4 2.50
AS 0.18 3354.84 2.50 3354.66
100 0.000 T+ 2.50
A6 0.21 3352.76 2.50 3352.55
100 0.000 T 2.50
A7 0.21 3350.67 2.50 3350.46
100 0.000 T 2.50
A8 0.22 3352.05 2.50 3351.83
100 0.000 T 2.50
A9 0.22 3354.13 2.50 3353.91
100 0.000 T 2.50
Al 022 3353.68 2.50 3353.46
100 0.000 T 2.50
All 0.23 3351.62 2.50 3351.39
100 0.000 T 2.50
Al2 0.24 3351.12 2.50 3350.88
100 0.000 T 2.50
Al3 0.24 3353.13 2.50 3352.89
100 0.000 J 2.50
Ald 0.24 3354.46 2.50 3354.22
100 0.000 T 2.50
AlS 0.24 3352.32 2.50 3352.08
100 0.000 J 2.50
Al6 0.24 3350.18 2.50 3349.94
100 0.000 e 2.50
Al7 0.23 3351.95 2.50 3351.72
100 0.000 J 2.50
AlB 0.23 3353.98 2.50 3353.75
100 0.000 4 2.50
Al9 0.22 3353.03 2.50 3352.81
100 0.000 4 2.50
A20 0.22 3350.91 2.50 3350.69
100 0.000 4 2.50
A2l 0.22 3350.81 2.50 3350.59
100 0.000 A 2.50
A22 0.21 3352.77 2.50 3352.56
100 0.000 4 2.50
A23 021 3353.65 2.50 3353.44
100 0.000 4 2.50
A24 0.20 3351.62 2.50 3351.42
100 0.000 J 2.50
A25 0.16 3349.62 2.50 3345.46
100 -0.001 J 25.00
A26 0.10 3367.04 25.00 3366.94
100 -0.001 J4 25.00
A27 0.02 3392.04 25.00 3392.02




SETTLEMENT AND ANGULAR DISTORTION OF FOUNDATION S0ILS BETWEEN POINTS; CROSS5 SECTION B-B

Point Total Distance Angular | Distortion Design Base |Design Slope| Updated L;T:::e
Location | Settlement Betv‘veen Distortion | Direction Grad.e Bet\fveen Base Gnrade Between
Points Elevation Points Elevation R
Paints
(ft) (ft] (%) {ft) {%) {ft) (%)
Bl 0.13 3371.57 25 3371.44
100 0.203 ™ 24.80
B2 0.34 3346.59 25.00 3346.25
100 0.142 T 2.36
B3 0.48 3336.63 2.50 3336.15
100 0.094 T 2.41
B4 0.57 3338.64 2.50 3338.07
100 0.016 ™ 2.48
BS 0.59 3340.66 2.50 3340.07
100 0.008 ™ 2.49
B6 0.60 3342.67 2.50 3342.07
100 0.008 ™ 2.49
B7 0.60 3344.69 2.50 3344.09
100 0.008 T 2.49
B8 0.61 3346.70 2.50 3346.09
100 0.008 T 2.49
B9 0.62 3348.69 2.50 3348.07
100 0.008 T™ 2.49
B10D 0.63 3350.68 2.50 3350.05
100 0.008 ™ 2.49
B11 0.64 3352.66 2.50 3352.02
100 0.008 T 2.49
B12 0.64 3354.65 2.50 3354.01
100 -0.002 4 2.50
B13 0.64 3352.96 2.50 3352.32
100 -0.002 Jd- 2.50
Bl4 0.64 3350.95 2.50 3350.31
100 -0.002 4 2.50
B15 0.64 3348.93 2.50 3348.29
100 -0.002 A 2.50
Bl6 0.63 3346.92 2.50 3346.29
100 -0.002 dr 2.50
B17 0.63 3344.90 2.50 3344.27
100 -0.002 4 2.50
B18 0.63 3342.89 2.50 3342.26
100 -0.004 dr 2.50
B19 0.62 3340.87 2.50 3340.25
100 -0.001 4 2.50
B20 0.62 3338.86 2.50 3338.24
100 -0.088 4 2.59
B21 0.54 3336.84 2.50 3336.30
100 -0.171 L 25.17
B22 0.37 3354.40 25.00 3354.03
100 -0.201 4 25.20
B23 0.16 3379.40 25.00 3379.24




WASTE SETTLEMENT AND ANGULAR DISTORTION BETWEEN
POINTS; CROSS SECTION A-A

Point Total Distance Between| Angular | Distortion
Location | Settlement Points Distortion | Direction
(ft) {ft) %)

Al 0.08

100 0.31 iy
A2 0.39

100 0.22 N
A3 0.61

100 D.21 T
Ad 0.82

100 -0.04 J
AS 0.78

100 0.14 T
A6 0.92

100 0.05 T
A7 0.97

100 0.02 T
AB 0.59

100 0.01 T
A9 1.00

100 0.03 T
Al0 1.03

100 0.05 T
All 1.08

100 0.04 T
Al2 1.12

100 0.01 T
Al3 1.13

100 0.26 T
Al4 1.38

100 -0.25 4
AlS 1.14

100 -0.003 4
Al6 1.13

100 -0.04 4
Al7 1.09

100 -0.04 s
AlB 1.05

100 -0.02 J
AlS 1.03

100 0.00 4
A20 1.03

100 -0.02 N
A2l 1.00

100 -0.04 ¥
A22 0.96

100 -0.03 4
A23 0.93

100 -0.06 3
A24 0.86

100 -0.21 +
A25 0.65

100 -0.35 b
A26 0.30

100 -0.29 4
A27 0.01




WAGSTE SETTLEMENT AND ANGULAR DISTORTION BETWEEN
POINTS; CROSS SECTION B-B

Point Total Distance Between| Angular | Distortion
Location | Settlement Points Distortion | Direction
{ft) (ft) (%)

B1 0.08

100 0.32 T
B2 0.40

100 0.29 T
83 0.69

100 0.21 T
B4 0.90

100 0.038 T
BS 0.94

100 0.018 T
B6 0.96

100 0.018 T
B7 0.97

100 0.018 T
B8 0.99

100 0.018 T
B9 1.01

100 0.019 T
B10 1.03

100 0.019 T
B11 1.05

100 0.019 T
B12 1.07

100 -0.006 4
B13 1.06

100 -0.006 4
B14 1.06

100 -0.006 4
B15 1.05

100 -0.006 4
B16 1.04

100 -0.006 4
B17 1.04

100 -0.006 4
B18 1.03

100 -0.010 4
B19 1.02

100 -0.002 $
B20 1.02

100 -0.20 N
B21 0.82

100 -0.36 4
B22 0.46

100 -0.35 4
B23 0.11




SOIL COVER SETTLEMENT AND ANGULAR DISTORTION BETWEEN
POINTS; CROS5 SECTION A-A

Paint Total Distance Between| Angular | Distortion
Location | Settlement Points Distortion | Direction
(ft) {ft) (%}

Al 0.13

100 0.26 T
A2 0.39

100 0.15 T
A3 0.54

100 0.13 T
Ad 0.68

100 -0.03 4
AS 0.65

100 0.27 T
Ab 0.92

100 -0.15 4
A7 0.77

100 0.01 T
A8 0.78

100 0.01 T
A9 0.79

100 0.02 T
Al0 0.81

100 0.03 T
All 0.84

100 0.02 T
Al2 0.86

100 0.01 T
Al3 0.86

100 0.15 T
Ald 1.01

100 -0.14 4
Al5 0.87

100 -0.144 4
Alb 0.87

100 0.00 4
Al7 0.84

100 -0.02 4
Al8 0.82

100 -0.03 4
AlS 0.81

100 -0.01 4
A20 0.80

100 0.00 4
A2l 0.79

100 -0.01 4
A22 0.76

100 -0.03 4
A23 0.75

100 -0.02 <+
A24 0.71

100 -0.17 4
A25 0.57

100 -0.24 S
A26 0.33

100 -0.29 <+
A27 0.04




SOIL COVER SETTLEMENT AND ANGULAR DISTORTION BETWEEN
POINTS; CROSS SECTION B-B

Point Total Distance Between| Angular | Distortion
Location | Settlement Points Distortion | Direction
{ft) {ft) (%)

81 0.13

100 0.29 T
B2 0.43

100 0.20 T
B3 0.63

100 0.14 T
B4 0.77

100 0.024 T
B5 0.79

100 0.011 T
B6 0.80

100 0.011 T
B? 0.81

100 0.011 T
B8 0.82

100 0.011 T
89 0.84

100 0.011 T
B1i0 0.85

100 0.011 T
B11 0.86

100 0.012 T
812 0.87

100 -0.003 4
813 0.87

100 -0.003 4
B14 0.86

100 -0.003 4
B15 0.86

100 -0.003 4
B16 0.86

100 -0.003 4
B17 0.85

100 -0.003 4
B18 0.85

100 -0.006 4
B19 0.84

100 -0.001 4
B20 0.84

100 -0.13 4
B21 0.72

100 -0.25 4
B22 0.47

100 -0.29 $
B23 0.18
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