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Crazy Horse Sanitary
Landfill Closure with an
Exposed Geomembrane
“Hybrid”

el 40 Annual SWANA Western Regional Symposium, May 15-19, 2011
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Final Clostre Design =Stage 1

50—mil STHUCTUEED/)Z NV /
LLOFE GEOMEME=RANE Geotextile

LINER /DRAINAGE LAYER



Final Closure Design ~Stage 1

WAFER STYLE BUTTERFLY WALVE
COLDER QUICK DISCONNECT FITTING

VARIES FLACE STRAW
1 WADDLE
e ._....|

TOPDECK il

5% . SUBHEADER FROM

FPERIMETER WELL LATERAL
4" HDPE SDR 11

DRAINAGE CHANNEL (WELLS 08—24, —25, AND —Z26)

6—IN THICK .
ROAD BASE 50—mil STRUCTURED

LLDFE GEOMEMBRANE
LINER/DRAINAGE LAYER

VARIES

1

HORFE 12" TEE CONNECTION
WITH 12" X SUBHEADER SIZE REDUCER

2" HDPE SDR 11 CONDENSATE LINE IMIN REFUSE
12" HDPE SDR 17 HEADER PIFE '

1" HDPE SDR 9 AIR LINE
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Would have been
~200,000 CY,

Between 9,000
and 10,000 Trips,

Up to 600,000
Diesel Miles
(JCLF),

Up to 900 MT of
eCO, Emissions

P,
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= < final Closure Design ~Stage 2~
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| —TéSsmann Iioad Landfill, Texas

Wind uplift would have required additional anchor
trenching along slopes. (~50 feet C.C.)

Solar power is expensive (~ $12 million at CHLF)

Regulators demanded Postclosure Pledge of Revenue
include capitalization of exposed geomembrane
replacement .

Deal Killer!

“Next” was a Exposed Geomembrane “Hybrid”
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Eliminates vegetative cover

layer
(Photo LaSalle/Grant Parish Landfill in
Jena, Louisiana)

Supports
Rigid Solar
Panel
Installation
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- Trade'Name = Clostre Turf ®
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An Entirely Synthetic Final Cover System
(Well, except for the sand)

Geotextiles
HDPE Grass

Agru 50-mil LLDPE iy .
Super Gripret® e - 531100 Bl [251
with Spike Dowm

Foundation Soll

Topsoil

Foundation Layer

Vegetative Cover

Geomembrane Barrier w/ Geocomposite

Foundation Layer

V5, Closure Turf Final Cover
System

Traditional Final Cover System




Crazy Horse Design Considerations |

Increase in Peak Run-off Discharge

Synthetic Final Cover Curve Number = 95
- With Solar Panels, 98

—Peak Discharge to
Basin
——Pre-Landfill Peak
Discharge
—=Controled Basin
’% \\\\ﬁ %

CCRWQCB subscribes to Low Impact Development (LID)
Guidelines.

Peak discharge required attenuation (Sluice Gate over Basin
Outlet)
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Exposed & 43
Geomembrane S 015 | |
Susceptible to “ :: | |
Wind Uplift 2 %% |
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Application of
Sand Ballast to
Hybrid’s Artificial
Component
Resists Uplift
and Shear

Uplift (Normal Force) Response:

@Amﬂ Uplift Force Peaks and Then Declines



“ .~ Crazy Horse Design Considerations.

Required Applied Ballast Sand Weight Due to
Wind Uplift and Shear Force

8 /

/ e Perimeter

4 @ |nterior
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0 40 60 80 100 120 140
Wind Speed (mph)

W, 4 = t/tand, X 1.5 + P (with ¢, = 33°)

Applied Sand Weight (psf)
N
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Revised
Project
Elements

Exposed
Geomembrane
Hybrid

Combined with

First

Revised
Drainage .
Infrastructure O TR o T e
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Closure Turf product was tested for concentrated flow
hydraulics (ASTM D 6460)
»Sand washed out at low shear values (0.6 psf)
» Cemented sand mix (3:1 sand:lime-cement) resisted
hydraulic shear forces as high as 15 psf

» Calculated hydraulic shear at Crazy Horse <5.5 psf
» Cumulative cemented sand loss ~ 0.025 inches




Final Closure Design Stage 3.1

Hydraulic Shear Test Results

Limiting Shear via ASTM D 6460

< ClosureTurf with Mortar Fill — Poly. (ClosureTurf with Mortar Fill)
0.70 I I I I I I I I I
y = 1E-04x3 - 0.0013x2 + 0.0089x
R2=0.9967
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Source: TRI/Environmental Inc.




Fmai Closure DeS|gnf:Stage 31

Two Vehicle Scenarios
1. Maintenance Traffic (Pickup Trucks, ATVS)
2. Fire Department Water Tender

psi

GVWR =
12,000 Ibs

GVWR =
55,000 Ibs
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Previous roadway design of:

8 OF/57 NONWOVEN
GECTEXTILE FILTER

Stage 3.1

PLACE STSFWA‘ WADDLE 3" GUNITE
DRAINAGE CHANMEL
W/ E" WIRE WESH

we

LFG COLLECTION PIFE
SLIE AND LOCANOH

A5 SHOWN OM
6—IN THICK ROAD BASE PLAN VIEW
(NOTE 1)

WELD

S0—pnil STRUCTURED
LLOPE GEOWEMBRANE

SO=ril STRUCTURED
LLDPE GEOMEMBRAME

LIMER,/DRAIMAGE LAYER

TYPICAL BENCH 2

1. WIDTH = 15" BEMCH ROADS
WIDTH = 28" MAIN ACCESS ROAD

COVER SYSTEM DETAIL

S0-mil STRUCTURED
LLOPE GECMEMERANE
WITH ARTIFAICIAL TURF

PVE LATERAL PIPE WITH
SET—0N COMCRETE
SADDLE {REF. MOTE B}

INETALL CEMENTED

AMNCHOR STRUCTURED
GECMEMERANE N CENTER OF
BEMCH [HOTE 1)

[————— S|IDESLOPE BEWCH 14.5
MAIN ACCESS ROAD 30

FLACE 4—oz CEOTEXTILE UMDER

ARTIACIAL TURF COMPONEWT Gh
/ BENCH
3 GENERAL FILL

1 (NOTE 7)

TYPICAL BENCH
COVER SYSTEM DETAIL




“-Geotextile Reinforcement - Traffic

»  4-o0z Geotextile for Light Vehicle Roads
> 12-0z Geotextile for Fire Dist. Water Tender Roads

Geotextiles
) HIDPE Grass
Add non-woven geotextile | Aaru50-mil LLOPE
Reinforcement S e

Foundation Sail

Foundation Layer

Closure Turf Final Cover
System



*= "~ ~-Einal Closure Design Stage 3.1

Pi — Lowerrl

| Expansion
HDPE — Very Tough, but :
High Thermal Expansion > Currently in Use

»Requires extensive ¢ gm UV RIiSl?t?nt -
anchoring equires Painting

(and Repainting)




losure Maintenance
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Sand Ballast

Replacement

Poor Sand Placement =
Turf Damage from....




Questions?

Contact: Chris Richgels
(916) 218-8375
crichgels@golder.com




