















































APPENDIXJ
SURFACE WATER DRAINAGE ANALYSES

APPENDIX J.1 PHASES | AND Il HYDROLOGY AND DESIGN
CRITERIA

APPENDIX J.2 PHASES | AND 11 RUN-ON CONTROL

APPENDIX J.3 PHASES | AND 11 RUN-OFF CONTROL AND

RUN-OFF CONTROL FOR PHASE IIIA
APPENDIX J.4 FINAL CLOSURE DRAINAGE

Golder Associates
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APPENDIX J.3

PHASES | AND Il RUN-OFF CONTROL AND RUN-OFF CONTROL FOR
PHASE I11A

Golder Associates
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METHOD OF CALCULATION

) MADE BY: PM
Project Number: 083-91887 Date: 8-1-2011
CHECK BY: RH
Project Name: Kettleman Hills B-18 Phase IIIA REVIEW BY: RH SHEET 1 OF 3

RE: TEMPORARY PHASE IIIA STORMWATER BERM AND CAPACITY OF NE
B-18 CONTAINMENT BASIN DURING PHASE [Il CONSTRUCTION

1.0 OBJECTIVES
B Design the height of the proposed Phase IIIA temporary stormwater containment berm.
This berm is required to be designed to function without failure to capture and retain the
volume from the 24-hour, Probable Maximum Precipitation (PMP) storm event on the
north side of the berm (i.e., this berm will contain stormwater run-off from the lower
portion of the interim Phase IlIA waste slope and the surrounding areas).

B Evaluate the capacity versus demand of the existing NE B-18 Containment Basin during
construction of Phase Ill. During the Phase Il construction (i.e., before the South
Containment Basin comes online), an outlet control system will be required during the 24-
hour, PMP storm to prevent overtopping of the existing NE B-18 Containment Basin.

2.0 METHODOLOGY

The SCS Runoff Curve Number method was used to calculate the Phase IlIA interim drainage berm
retention volume demand for the 24-hour, PMP storm event. This was compared to the proposed storage
capacity of the Phase IIIA temporary basin to evaluate if the proposed berm is tall enough.

HEC-HMS modeling software (USACE) was used to evaluate the required outlet control peak flow rate to
prevent overtopping of the existing NE B-18 Containment Basin during the Phase Il construction.

3.0 ASSUMPTIONS
B The 24-hour PMP rainfall event equals 10.3 inches
B SCS Type 1 rainfall synthetic distribution was used
B SCS Curve Number (CN) of 81 was used for all basins

4.0 INTERIM PHASE IIIA DRAINAGE BERM CALCULATIONS

4.1  Storage Capacity

The interim Phase IlIA drainage berm will be constructed 10 feet high and have a maximum storage
capacity of 52,100 cubic feet on its north side. This storage capacity assumes a freeboard of 1 foot (i.e.,
the 52,100 cubic feet of storage capacity is for a 9-foot depth of water contained by the berm on its north
side).

It should be noted that stormwater run-on contained by the interim Phase IIIA drainage berm on its south
side will be clean stormwater and will have a maximum depth of approximately 2 feet during the 24-hour
PMP. This maximum depth corresponds to the elevation difference between the toe of the south side of
the berm and the local high point on the Phase 1lIB lined “floor bench” that lies to the south. It follows that
the south side of the interim Phase IlIA drainage berm has an unlimited stormwater run-on storage
capacity since the top of this berm is much higher than the local high point to the south.




METHOD OF CALCULATION

4.2 PMP Volume Calculation

The SCS Curve Number method was used to evaluate the runoff volume from the 24-hour, PMP storm
event for the north side of the Phase IlIA interim drainage berm. This interim drainage berm will capture
0.85 acres of storm water (see Figure 1). A Curve Number, CN, of 81 was used.

Q=(P-0.2S5)%/ (P +0.8S)

Where: Q = runoff, in
P = rainfall (10.3 in)
S = potential maximum retention after runoff, in
Where: S = 1000/CN - 10

The estimated runoff was calculated to be 7.94 inches over the 0.85-acre drainage basin. The minimum
required volume for the Phase IIIA interim drainage basin to contain the 24-hour PMP is therefore 24,500
cubic feet.

5.0 EXISTING NE B-18 CONTAINMENT BASIN CALCULATIONS

The existing NE B-18 Containment Basin is approximately 25 feet deep with a capacity of approximately
30 acre-feet. A HEC-HMS analysis was performed using the existing conditions of the basin. If the 24-
hour, PMP storm event was to occur during the Phase Il construction (i.e., before the South Containment
Basin is online), it is predicted that runoff to the NE B-18 Containment Basin will exceed capacity by
approximately 14 acre-feet. Therefore, an outlet control device will be used to prevent overtopping of this
basin during the 24-hour, PMP storm event. Excess water will be conveyed through the outlet and into a
gravity pipe that will convey the overflow to the site’s existing East Retention Basin located approximately
2,000 feet to the north.

5.1 Outlet Control System

HEC-HMS modeling software was used to calculate the peak flow rate required for an outlet control
device set approximately 3 feet below the top of the existing NE B-18 Containment Basin embankment.
Using a 21-inch orifice outlet device, it was calculated that a peak flow of 17 cfs was sufficient to prevent
the basin from overtopping during the 24-hour PMP.

A preliminary minimum pipe size was calculated to convey the required 17 cfs from the NE B-18
Containment Basin. Pipe calculations were performed using the Federal Highway Administration software
program Hydraulic Toolbox 2.1. A pipeline with a minimum slope of 1% and a Manning’s coefficient of
0.010 was used to calculate the minimum size required to convey the required flow rate of 17 cfs. A
minimum 21-inch inside diameter pipe is needed to convey the flow rate of 17 cfs.

6.0 CONCLUSIONS

The stormwater run-off volume from the 24-hour, PMP storm event captured on the north side of the
proposed interim Phase IlIA drainage berm was calculated to be 24,500 cubic feet. The proposed interim
Phase IlIA berm will be constructed to a height of 10 feet and will have a capacity of 52,100 cubic feet
(assuming 1 foot of freeboard). Therefore, the proposed interim Phase IlIA drainage berm will have
sufficient capacity to contain the flows from the 24-hour, PMP event with a freeboard greater than 1 foot.

The existing NE B-18 Containment Basin has a capacity of approximately 30 acre-feet. If the 24-hour,
PMP storm event occurs during the construction of Phase lIll (i.e., before the South Containment Basin
comes online), it is predicted that runoff to the existing NE B-18 Containment Basin will exceed its
capacity by approximately 14 acre-feet. A 21-inch orifice outlet set approximately 3 feet below the top of
the existing NE B-18 Containment Basin berm will prevent overtopping of this basin during the 24-hour,




METHOD OF CALCULATION

PMP event. The peak flows from the orifice outlet will be 17 cfs. The excess water from the outlet system
will be conveyed by gravity pipe to the site’s existing East Retention Basin located approximately 2,000
feet to the north.

7.0 REFERENCES
Hydraulic Toolbox [computer software] 2011 Federal Highway Administration (FHWA), Version 2.1

Ernest F. Brater and Horace H. King 1976. Handbook of Hydraulics, 6" edition. McGraw-Hill Inc.

U.S Department of Commerce, National Oceanic and Atmospheric Administration, U.S. Army Corps of
Engineers. 1999. Hydrometeorological Report No. 59 Probable Maximum Precipitation for California.

HEC-HMS Hydrologic Modeling System [computer software] US Army Corps of Engineers Version 3.1.0

8.0 ATTACHMENTS

Figure 1: Watershed Area for Phase llIA Temporary Stormwater Berm
Attachment 1: HEC-HMS Kettleman B-18 Basin Schematic
Attachment 2: HEC-HMS NE B-18 Containment Basin Outlet Control Discharge Results

Attachment 3: NE B-18 Containment Basin Conveyance Pipe Calculation Results
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METHOD OF CALCULATION

Attachment 1

HEC-HMS Kettleman B-18 Basin Schematic
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Attachment 2

HEC-HMS NE B-18 Containment Basin Outlet Control Discharge Results










Project: Kettleman_B18_Rev2
Simulation Run: PMP24hr-Outlet Control Reservoir: NE B-18 Basin

Start of Run:  01Feb2020, 01:00 Basin Model: B-18 Cover-Outlet C
End of Run: 02Feb2020, 13:00 Meteorologic Model: LocalPMP24hr
Compute Time: 10Aug2011, 10:15:53 Control Specifications: 1Hr36Hr

Date Time Inflow Storage Elevation Qutflow
(CFS) (AC-FT) {IET) (CFS)

01Feb2020 01:00 0.0 0.0 746.0 0.0
01Feb2020 02:00 0.0 0.0 746.0 0.0
01Feb2020 03:00 1.3 0.1 746.2 0.0
01Feb2020 04:00 7.4 0.4 747.2 0.0
01Feb2020 05:00 14.9 1.3 749.3 0.0
01Feb2020 06:00 20.7 2.9 781.7 0.0
01Feb2020 07:00 32.4 5.2 754.2 0.0
01Feb2020 08:00 65.7 9.2 757.8 0.0
01Feb2020 09:00 441 TR Te1.] 0.0
01Feb2020 10:00 33.0 16.9 763.1 0.0
01Feb2020 11:00 27.6 19.4 764.6 0.0
01Feb2020 12:00 25.0 21.6 765.8 0.0
01Feb2020 13:00 23.3 23.6 766.8 0.0
01Feb2020 14:00 21.4 25.0 767.6 8.9
01Feb2020 15:00 20.7 25.9 768.0 Tl
01Feb2020 16:00 20.2 26.5 768.3 13.5
01Feb2020 17:00 19.8 27.0 768.5 14.6
01Feb2020 18:00 19.4 27.4 768.7 15.4
01Feb2020 19:00 19.0 LT 768.9 16.0
01Feb2020 20:00 18.6 27.9 769.0 16.5
01Feb2020 21:00 18.3 28.0 769.0 16.8
01Feb2020 22:00 18.0 28.1 769.1 7.0
01Feb2020 23:00 17.7 28.2 769.1 7.1
02Feb2020 00:00 17.5 28.2 769.1 172
02Feb2020 01:00 17.1 28.3 769.1 1.2

Page 1



Date Time Inflow Storage Elevation Outflow
(CFS) (AC-FT) (FT) (CFS)

02Feb2020 02:00 4.3 27.8 768.9 162
02Feb2020 03:00 1.0 26.7 768.4 14.0
02Feb2020 04:00 0.2 28,7 767.9 114
02Feb2020 05:00 01 24.9 767.5 8.5
02Feb2020 06:00 0.0 24.3 767.2 5.6
02Feb2020 07:00 0.0 24.0 767.0 2.6
02Feb2020 08:00 0.0 23.9 767.0 0.0
02Feb2020 09:00 0.0 23.9 767.0 0.0
02Feb2020 10:00 0.0 23.9 767.0 0.0
02Feb2020 11:00 0.0 23.8 767.0 0.0
02Feb2020 12:00 0.0 23.8 767.0 0.0
02Feb2020 13:00 0.0 2.9 767.0 0.0

Page 2
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Attachment 3

NE B-18 Containment Basin Conveyance Pipe Calculation Results




Pipe Flow Results

Project Data
Project Title:  Kettleman B-18 Phase IlIA
Designer: Golder
Project Date: Wednesday, August 10, 2011
Project Units: U.S. Customary Units

Channel Analysis: 18" Pipe - 10 cfs

Input Parameters
Channel Type: Circular
Pipe Diameter: 1.5000 (ft)
Longitudinal Slope: 0.0100 (ft/ft)
Manning's n: 0.0100
Flow: 10.0000 (cfs)

Result Parameters
Depth: 0.9533 (ft)
Area of Flow: 1.1848 (ft"2)
Wetted Perimeter: 2.7680 (ft)
Hydraulic Radius: 0.4280 (ft)
Average Velocity: 8.4402 (ft/s)
Top Width: 1.4438 (ft)
Froude Number: 1.6419
Critical Depth: 1.2188 (ft)
Critical Velocity: 8.8096 (ft/s)
Critical Slope: 0.0054 (ft/ft)
Critical Top Width: 1.1709 (ft)
Calculated Max Shear Stress: 0.5949 (Ib/ft"2)
Calculated Avg Shear Stress: 0.2671 (Ib/ft"2)



Channel Analysis: 21" Pipe - 18 cfs

Input Parameters
Channel Type: Circular
Pipe Diameter: 1.7500 (ft)
Longitudinal Slope: 0.0100 (ft/ft)
Manning's n: 0.0100
Flow: 18.0000 (cfs)

Result Parameters
Depth: 1.2668 (ft)
Area of Flow: 1.8647 (ft"2)
Wetted Perimeter: 3.5614 (ft)
Hydraulic Radius: 0.5236 (ft)
Average Velocity: 9.6531 (ft/s)
Top Width: 1.5647 (ft)
Froude Number: 1.5583
Critical Depth: 1.5441 (ft)
Critical Velocity: 9.6806 (ft/s)
Critical Slope: 0.0069 (ft/ft)
Critical Top Width: 1.1278 (ft)
Calculated Max Shear Stress: 0.7905 (Ib/ft"2)
Calculated Avg Shear Stress: 0.3267 (Ib/ft"2)






















































Project: Kettleman_Final_10-08
Simulation Run:  PMP24hr Reservoir:  Reservoir-2

Start of Run: 01Feb2020Q, 01:00 Basin Model: Final Cover

End of Run: 02Feb2020, 13:00 Meteorologic Modetl: LocalPMP24hr

Compute Time:  03Nov2008, 02:31:12 Control Specifications: 1HrasHr

Volume Units: AC-FT
~Computed Results — - ; w e

Peak Inflow : 52.0 (CFS) Date/Time of Peak inflow : D1Feb2020, 08:00
Peak Outflow :  18.0 (CFS) Date/Time of Peak Outflow : 02Feb2020, 01:00
Total Inflow : 34.1 (AC-FT) Peak Storage : 32,5 (AC-FT)

Total Outflow : 2.2 (AC-FT) Peak Elevation ; 771.0 (FT)






Worksheet for Cover Road Reach 1

Results

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/3/2008 1:16:42 PM

257 f

3.30 ft

375
Supercritical

0.00
0.00 +t

0.00 f

0.00
Infinity
Infinity

0.73

1.54

0.08000
0.00671

gg:ﬂ:ﬁg%:ﬁ

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.066.00)

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

Page
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Worksheet for Cover Road Reach 2

Results

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth

Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

11/3/2008 1:18:10 PM

1.11
2.75 ft
2.81
Supercritical

0.00 f
0.00 f

0.00 tt

000 ft
Infinity  fi/s
Infinity ft/s

1684 f

182 ft

0.08000 ft/ft
0.00812 fuft

Bentley Systems, Inc. Haestad Methods Solution Center Bentiey FlowMaster [08.01.066.00)

27 Siemons Company Drive Sulte 200 W Watertown, CT 06795 USA +1-203.755-1666

Page

2 of
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Cross Section for Bench Reach 6

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.035

Channel Slope 0.02000 ft/ft
Nomal Depth 041 f

Left Side Slope 2.00 fuft (H:V)
Right Side Slope 3.50 it (H:V)
Bottom Width 12.00 ft
Discharge 16.7 ftvs

Cross Section image

=z
TR Py D,M
} 1200 ft {
vit N
H1
Bentley Systems, Inc, Haestad Methods Solution Center Bentley FiowMaster [08.01.066,00]

11/312008 1:18:25 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA +1-203-755-1666 Page 1 of 1


















Cross Section for Bench Reach 9

Project Description

Friction Method Manning Formula

Solve For Normal Depth

input Data

Roughness Coefficient 0.035

Channel Slope 0.02000 fi/ft
Normal Depth 0.55

Left Side Slope 200 ff(HWV)
Right Side Slope 3.50 it (H:V)
Bottom Width 12.00 ft
Discharge 2786 ftis

Cross Section Image

_ <7 p—
e~ " 0551
el
} 1200 t |
Vi1 B‘
H 1
Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.01.068.00]

11/3/2008 1:19:36 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1











































































Table 2 - Summary of Culvert Flows at Crossing: JSO5

Headwater Elevation Total Discharge (cfs) Culvert 1 Discharge | Roadway Discharge Maridioda
(f) (cfs) (cfs)
918.32 110.00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
818.32 110.00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
918,32 110.00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
g18.32 110.00 110.00 0.00 1
818.32 110,00 110.00 0.00 1
918.32 110.00 110.00 0.00 1
919.00 124.86 124 .86 0.00 Overtopping




























Table 8 - Summary of Culvert Flows at Crossing: JN06-N14

Headwat?fz)Elevatmn Total Discharge (cfs) Culvert :cgl)scharge Roadwa(;;f[s};scharge .,
771.48 228.00 97.07 130.89 1
771.48 228.00 97.07 130.89 2
771.48 228,00 87.07 130.89 2
771.48 228.00 97.07 130.89 2
771.48 228.00 g7.07 130.89 2
771.48 228.00 87.07 130.89 2
771.48 228,00 §7.07 130.88 2
771.48 228.00 97.07 130.89 2
771.48 228.00 97.07 130.89 2
771.48 228.00 97.07 130.89 2
771.48 228.00 97.07 130.88 2
770.00 87.19 B7.19 0.00 Overtopping













APPENDIX K
LCRS ANALYSES

APPENDIX K.1 LCRS CAPACITY
APPENDIX K.2 GEOTEXTILE FILTER CAPACITY
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Kettleman Hills Facility — Landfill Unit B-18
% Q RISER PIPES
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Objectives:

1. Evaluate the ability of the existing vertical LCRS riser pipes and underlying clay liner to
withstand loading from an additional 90 vertical feet of waste placed above the original top of
waste grade to the proposed Phase lil top of waste grade.

2. Evaluate the ability of the existing sideslope riser pipes to withstand loading from an additional
90 vertical feet of waste placed above the original top of waste grade to the proposed Phase
il top of waste grade.

Given:
The currently-permitted maximum waste height in the vicinity of the vertical and sideslope riser
pipes is approximately 210 feet. The proposed Phase |lIl expansion will increase this maximum
waste height to approximately 300 feet (i.e., an approximately 90-foot increase). The as-built
locations and configurations of the existing piping as well as the pipe materials and properties are
shown on the Phases | and ll construction drawings in Appendix A.1. The construction drawings
in Appendix A.2 show the proposed final waste configuration.

Assumptions and Methodology:
The assumptions and methodology used to evaluate the existing vertical and sideslope riser

pipes follows that of ESI (1990) for the original design of B-18. Golder has updated ESl's
previous calculations to reflect the increased waste height (the methods utilized in the
calculations are taken directly from the 1990 ESI calculations).

Summary of Results:
The calculations for the riser pipes are presented in Attachment A. The vertical riser pipe

calculations are shown on pages 1 thru 11 while the sideslope riser pipe calculations are shown on
pages 12 thru 17. The calculations indicate the following:
1. Vertical riser pipes: the existing vertical riser pipes and underlying clay liner are anticipated to
have sufficient strength to resist the additional pressures from 90 extra feet of waste.

2. Sideslope riser pipes: the existing 8-inch-diameter steel riser pipes are anticipated to deflect a
maximum of approximately 0.9% of their diameter under the full height of waste (300 feet),
which is an acceptable deflection. As in the onginal design (ESI, 1990), the 8-inch-diameter
HDPE riser pipes are anticipated to deflect more than 20% of their diameter (i.e., 21% to
34%). This amount of deflection exceeds the manufacturer's recommended maximum, but
since the HDPE pipe is a backup to the steel pipe, it is considered acceptable for the
sideslope riser application.

3. The proposed design provides for a transition from carbon steel pipe to a HDPE pipe.
During the B-18 Phases | and Il construction in the early 1990s, steel pipes were used due to
the anticipated high loads and relatively new use of HPDE pipe. Since this time, however,

Golder Associates
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HDPE pipes are commonly used for LCRS riser pipes, including Landfill B-17 and Landfill B-
19 Phase 1A at the Kettleman Hills Facility Based on Golder's experience, there is little
movement of the LCRS riser pipes once these pipes have been confined by soil
cover/operations layer. This would be particularly true for the vadose and secondary riser
pipes which are placed within excavated trenches and are below the weakest liner interface.
For the primary riser pipe, movement of the waste could result in deflection of the LCRS riser.
However, the movement of the waste {(due to settlement) would primarily be down slope.
Down slope movement would not result in significant shear on the LCRS riser; in fact the slip
connection between the HDPE and steel pipes would allow for stress release if compression
forces develop due to waste settlement. Additionally, it should be noted that the magnitude of
settlement for the Class | waste in B-18 is relatively small compared with that of Class Ill
municipal solid wastes. In summary, Golder believes that the riser pipes will not be subjected
to shear forces that could damage the pipes and, therefore, the pipes will perform as
designed. In the unlikely event of a failure at the steel/HDPE transition, the design includes
redundant primary and secondary riser pipe systems which do not include the transition from
steel to HDPE.

Reference:
Environmental Solutions Inc. (ESI), "Engineering and Design Report, Landfill Unit B-18, Phases |

and Il and Final Closure, Kettleman Hills Facility,” August 1990.

Golder Associates
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BORING ¢ DT-C, B-1 DESCRIPTION : silty CLAYSTONE, yellow brn (CH)
DEPTH (ft) ;B LIQUID LIMIT : 78
SPEC. GRAVITY : 2.79 PLASTIC LIMIT : 45

MOISTURE DRY DENSITY PERCENT VOID

CONTENT (%) (pet) SATURATION RATIC
INITIAL 28.1 89.4 83 943
FINAL 30.5 94.1 100 832

Remark : July 19890

VOID RATIO

jProject ESK—-101A Kettleman

Wahler

Associates CONSOLIDATION TEST Figure No.










