


HOW WILL THEY 
EMPTY IT? 
 
MANURE 
CONSISTANCY? 
 
ACCESS?  
 
SPREADABLE ACRES? 









FOUND WHILE 
ABANDONING FACILTY 
 
CONTAMINATION AND 
LINER DEGRADATION 
BOTH CONCERNS WITH 
GROUNDWATER 
 
BEDROCK OFTEN DIRECT 
CONDUIT TO 
GROUNDWATER 

BACKHOE PITS REQUIRED 
FOR VIEWING SOIL 
COLORS, PERCHING, 
SEEPAGE ETC. 



LANDOWNER NEVER 
EMPTIED FACILTY BUT 
ALLOWED MANURE TO 
OVERFLOW FOR 20 
YEARS 





HIGH VALUE LOW CHROMA 
REDUCED CONDITION DUE TO 
PROLONGED SATURATION 
 
REDDISH MOTTLES INDICATE 
OXIDATION GRAY MOTTLES 
LONG TERM SATURATION AND 
REDUCTION 





OFTEN A DIRECT CONDUIT TO 
GROUNDWATER 
 
CAN BE ECXAVATED TO ACHIEVE 
VERTICAL SEPARATION 
 
SOILS WITH OVER 20% FINES 
REQUIRED FOR BACKFILL  
 
 POSITIVE DRAINAGE ON 
BEDROCK FACE UNDER FACILTY 
 
VERTICAL SEPARATION 
REQUIREMENT VARIES WITH 
LINER TYPE 









PERCHED CAN BE TILED TO 
INTERCEPT AND REMOVE 
WATER   
 
REGIONAL CANNOT BE 
TILED 
 
LARGE SAND LENSES 
SOMETIMES FOUND 







STRICT HORIZONTAL 
SEPARATION REQUIRED 





BEDROCK NOT ALWAYS 
FOUND 
 
SOME OUTLETS ON SIDE 
HILLS OTHERS TO 
REGIONAL  OR PERCHED 
WATERTABLES 

















CATISTROPHIC FAILURES 
ARE POSSIBLE 

SUBTLE FAILURES MORE 
COMMON CAUSED BY 
LINER DAMAGE FROM 
AGITATION, POOR 
CONSTRUCTION OR 
WATER DAMAGE 





EMBANKMENT TOP 
WIDTH, SIDESLOPES  
FILL PLACEMENT AND 
CORE TRENCHEDS  
SPECIFIED IN 
STANDARD 





















EMBANKMENTS 
DOWNSTREAM  
SOMETIMES USED 



















IF ITS NOT  
REQUIRED UP 
FRONT IN THE 
INSPECTION PLAN 
WE CAN’T ASK FOR 
IT LATER 











DOWELS 
CONSTRUCTION 
JOINTS REQUIRED IN 
TRAFFIC AREAS 















WATERSTOP 
JOINT PLANS 
WITH 
PREFABRICATED 
CORNERS TEES,  
Y’S ECT. 
REQUIRED 







Concrete With Waterstop 

• Has its own quality assurance plan 

• Verification and documentation of adequacy 
of formwork 

• Verification of adequacy of waterstop 
placement and welding prior to concrete 
placement 

• Continuous Inspection during placement of 
concrete around embedded waterstop to 
ensure consolidation 



Concrete With Waterstop 

• Verification and documentation of adequacy 
of formwork 







Concrete With Waterstop 

• Verification and documentation of adequacy 
of formwork 

• Verification of adequacy of waterstop 
placement and welding prior to concrete 
placement 



STRAIGHT BUTT 
JOINTS 
ALLOWED IN THE 
FIELD 
PREFABRICATED 
PIECES 
REQUIRED FOR 
CROSSES, TEE’S 
CORNERS. Y’S 
ECT. 









Concrete With Waterstop 

• Verification and documentation of adequacy 
of formwork 

• Verification of adequacy of waterstop 
placement and welding prior to concrete 
placement 

• Continuous Inspection during placement of 
concrete around embedded waterstop to 
ensure consolidation 















CORE TRENCH 
PREVENTS CREEPING  
EMBANKMENTS 













SHEEPSFOOT ROLLER,  
10000 POUND MINIMUM OPERATING WEIGHT 
ML,MH,CL,CH SOILS OR SM,SC,GM,GC SOILS WITH OVER 20% FINES 





THIS IS ALSO CONSIDERED 
SHEEPSFOOT ROLLER 
ALTHOUGH IT’S A TAMPING 
ROLLER 





Farm Tractor(2400 lb. minimum) 
 
SOILS; GM,GC,SM,SC,ML,MH,CL,CH 
 
MAXIMUM FILL HEIGHT: 15 FEET 
 
LAYER THICKNESS: 6 INCHES 
 
MINIMUM PASSES: 2 
 
 



Vibratory tamping roller(9000 lb. 
min. operating weight) 
 
SOILS;  SM,SC,GM,GC 
 
MAX FILL HEIGHT;  None 
 
LIFT THICKNESS;  9 inches 
 
NUMBER OF PASSES; 2 





SIDESLOPES TOP WIDTH 
SETTLEMENT AND CORE 
TRENCH SPECIFIFIED( CORE 
TRENCH IF OVER 10 FEET) 







AGITATION  AND PUMPOUT 
PADS REQUIRED FOR 
PROTECTION OF SOILS 

ITS NOT UNCOMMON TO ENCOUNTER 
LENSES,  SEEPS ETC. DURING 
CONSTRUCTION 



DRAINAGE DURING 
CONSTRUCTION OFTEN 
REQUIRED 



AGITATION BOATS BECOMING MORE 
AND MORE COMMON THEY CAN 
DAMAGE LINERS AND IN PLACE SOILS 
WITH SCOURING 






























































































































