
CDA FEMA ICOLD USBR OTHERS
I Controls APEGBC CDA FEMA ICOLD MAC USBR OTHERS

Inspection 2h 7q
Instrumentation 6a, 6g 7i
Performance review 2k 7i
Emergency preparedness 2l 3f 7a
Dam safety management system 1a 2j, 2k, 2l 4g, 4o 5a, 5b 7j
OM&S 2h, 2l 4l, 4p, 4e, 4j 5a, 5c 7b, 7q
Inundation mapping 2e, 2l 3g 4e
Risk Management 4d 6j 7f, 7m, 7w
Public safety around dams 2i
Construction QA/QC 7e, 7i, 7v
Site Investigation 1b 4c 7g, 7i
Material Characterization 7i
Filters 6e 7r, 7s

II Failure Modes APEGBC CDA FEMA ICOLD MAC USBR OTHERS
General 2a, 2c 4a, 4k
Seepage 3j 4k 6b, 6h 7h, 7k
Slope stability 6d 7i, 7n, 7t, 7y, 7z

Liquefaction 7u, 7x
Overtopping 3h
Erosion 3b,3c 7o
Earthquake 2f 3a 4h, 4i, 4j 6i 7c, 7l
Internal Erosion 3j 4m 7k

III Design, Operation and Maintenance APEGBC CDA FEMA ICOLD MAC USBR OTHERS
Earth embankment 3d 4k 6d to 6i 7i
Rockfill embankment 4k 7i
Concrete gravity / Roller Compacted Concrete 2g 4b, 4h, 4k, 4n 6c 7i
Spillways / Flow Control 2b, 2d 3I, 3h 7i, 7p
Tailings/Conventional earthfill 7i
Tailings/Hydraulic fill 7i
Freeboard 2d 3I, 3h 4o 6f 7d
Dam Safety 1a 2a, 2k, 2p 4d, 4e, 4g, 4o
Geomembrane / Geotextiles 3e 4f
Conduits 3d

1.  APEGBC
2. CDA
3. FEMA
4. ICOLD
5. MAC
6. USBR
7. Other

Assocation of Professional Engineers & Geoscientists of BC 
Canadian Dam Association
Federal Emergency Management Agency
International Commission on Large Dams
Mining Association of Canada
US Bureau of Reclamation
(Including USACE US Army Corps of Engineers)
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APEGBC 1a APEGBC 2014. APEGBC Professional Practice Guidelines - Legislated Dam Safety Reviews in BC

APEGBC 1b APEGBC 2016. APEGBC Professional Practice Guidelines - Site Characterization for Dam Foundations in BC

CDA 2a CDA 2007 Technical Bulletin: Dam Safety Analysis and Assessment

CDA 2b CDA 2007 Technical Bulletin: Flow Control Equipment for Dam Safety

CDA 2c CDA 2007 Technical Bulletin: Geotechnical Considerations for Dam Safety

CDA 2d CDA 2007 Technical Bulletin: Hydrotechnical Considerations for Dam Safety. 49pp.

CDA 2e CDA 2007 Technical Bulletin: Inundation, Consequences, and Classification for Dam Safety

CDA 2f CDA 2007 Technical Bulletin: Seismic Hazard Considerations for Dam Safety

CDA 2g CDA 2007 Technical Bulletin: Structural Considerations for Dam Safety

CDA 2h CDA 2007 Technical Bulletin: Surveillance of Dam Facilities. 27pp.

CDA 2i CDA 2011 Technical Bulletin: Guidelines for Public Safety Around Dams

CDA 2j CDA 2014 Technical Bulletin: Application of Dam Safety Guidelines to Mining Dams

CDA 2k CDA 2016 Technical Bulletin: Dam Safety Reviews

CDA 2l CDA Dam Safety Guidelines 2007 (2013 Edition)

FEMA 3a
FEMA 2005 Federal Guidelines for Dam Safety - Earthquake Analyses and Design of Dams
Available from https://www.fema.gov/media-library/assets/documents/2482

FEMA 3b
FEMA 2005 Technical Manual for Dam Owners: Impacts of animals on earthen dams. FEMA 473.
Available from https://www.fema.gov/media-library/assets/documents/891

FEMA 3c
FEMA 2005 Technical Manual for Dam Owners: Impacts of plants on earthen dams. FEMA 534.
Available from https://www.fema.gov/media-library/assets/documents/1027

FEMA 3d
FEMA 2005 Technical Manual: Conduits through embankment dams. FEMA 484.
Available from http://www.fema.gov/media-library/assets/documents/3875

FEMA 3e
FEMA 2008 Geotextiles in Embankment Dams - Status Report on the Use of Geotextiles in Embankment Dam Construction and Rehabilitation
Available from https://www.hsdl.org/?view&did=757396

FEMA 3f
FEMA 2013 Federal guidelines for dam safety - Emergency action planning for dams. FEMA 64.
Available from https://www.fema.gov/media-library/assets/documents/34177

FEMA 3g
FEMA 2013 Federal guidelines for inundation mapping of flood risks associated with dam incidents and failures. FEMA P-946.
Available from https://www.fema.gov/media-library/assets/documents/34193

FEMA 3h
FEMA 2013 Selecting and accommodating inflow design floods for dams.  FEMA P-94
Available from https://www.fema.gov/media-library/assets/documents/3898
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FEMA 3i
FEMA 2014 Technical Manual: Overtopping Protection for Dams. FEMA P-1015.
Available from https://www.fema.gov/media-library/assets/documents/97888

FEMA 3j
FEMA 2015 Evaluation and monitoring of seepage and internal erosion. FEMA P-1032.
Available from https://www.fema.gov/media-library/assets/documents/107639

ICOLD 4a ICOLD 2001 Bulletin 121 - Tailings dams risk of dangerous occurences - Lessons learnt from practical experiences

ICOLD 4b ICOLD 2003 Bulletin 126 - Roller-compacted concrete dams - State of the art and case histories

ICOLD 4c ICOLD 2005 Bulletin 129 - Dam Foundations. Geologic considerations. Investigation methods. Treatment. Monitoring.

ICOLD 4d ICOLD 2005 Bulletin 130 - Risk Assessment in Dam Safety Management. A reconnaissance of Benefits. Methods and Current Applications

ICOLD 4e
ICOLD 2009 Bulletin 138 - General approach to Dam Surveillance
Basic elements in a "dam safety" process

ICOLD 4f ICOLD 2010 Bulletin 135 - Geomembrane sealings systems for Dams

ICOLD 4g ICOLD 2011 Bulletin 139 - Improving tailings dam safety - Critical aspects of management, design, operation and closure

ICOLD 4h ICOLD 2011 Bulletin 141 - Concrete face Rockfill Dams - Concepts for design and construction

ICOLD 4i ICOLD 2016 Bulletin 148 - Selecting seismic parameters for large dams - Guidelines (revision of Bulletin 72)

ICOLD 4j ICOLD 2016 Bulletin 166 - Inspection of dams following earthquake - guidelines (revision of Bulletin 062A)

ICOLD 4k ICOLD Bulletin Preprint 150 - Cutoffs for dams

ICOLD 4l ICOLD Bulletin Preprint 158 - Dam surveillance guide

ICOLD 4m ICOLD Bulletin Preprint 164 - Internal Erosion of Existing Dams, Levees and Dikes, and their Foundations

ICOLD 4n ICOLD Bulletin Preprint 165 - Selection of Materials For Concrete In Dams

ICOLD 4o ICOLD Bulletin Preprint 167 - Regulation of Dam Safety: An overview of current practice world wide.

ICOLD 4p ICOLD Bulletin Preprint 168 - Recommendations for Operation, Maintenance and Rehabilitation

MAC 5a
MAC 2011. A Guide to Audit and Assessment of Tailings Facility Management
Available from http://mining.ca/resources/guides-manuals

MAC 5b
MAC 2011. A Guide to the Management of Tailings Facilities
Available from http://mining.ca/resources/guides-manuals

MAC 5c
MAC 2011. Developing an Operation, Maintenance and Surveillance Manual for Tailings and Water Management Facilities.
Available from http://mining.ca/resources/guides-manuals

USBR 6a
USBR 1997. Water measurement manual
Available from https://www.usbr.gov/tsc/techreferences/mands/manuals.html

USBR 6b
USBR 2004. Drainage for dams and associated structures
Available from https://www.usbr.gov/tsc/techreferences/mands/manuals.html

USBR 6c
USBR 2005. Roller-Compacted Concrete - Design and Construction Considerations for Hydraulic Structures
Available from https://www.usbr.gov/tsc/techreferences/mands/manuals.html
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USBR 6d
USBR 2011. Design Standards No.13 Embankment Dam. Chapter 4: Static Stability Analysis
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6e
USBR 2011. Design Standards No.13 Embankment Dam. Chapter 5:  Protective Filters
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6f
USBR 2012. Design Standards No.13 Embankment Dam. Chapter 6: Freeboard
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6g
USBR 2014. Design Standards No.13 Embankment Dam. Chapter 11: Instrumentation and Monitoring
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6h
USBR 2014. Design Standards No.13 Embankment Dam. Chapter 8: Seepage
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6i
USBR 2015. Design Standards No.13 Embankment Dam. Chapter 13: Seismic Analysis and Design
Available from https://www.usbr.gov/tsc/techreferences/designstandards-datacollectionguides/designstandards.html

USBR 6j
USBR and USACE 2015 Best practices in dam and levee safety risk analysis.
Available from http://www.usbr.gov/ssle/damsafety/risk/BestPractices/Chapters/I-0-20150612.pdf

Other 7a
Alberta Environment 2003 Emergency preparedness for flood emergencies at dams - Guideline. Alberta Environment, Edmonton, Alberta, 
Canada.

Other 7b Alberta Environment 2005 OM&S Manual Guidelines (Draft). Edmonton, Alberta, Canada.

Other 7c
Bray, J., and Travasarou T. 2007. Simplified Procedure for Estimating Earthquake-Induced Deviatoric Slope Displacements. ASCE Journal of 
Geotechnical and Geoenvironmental Engineering. 133(4): 381-392.

Other 7d
Buggeln, B., and Judge, D. 2007. Determining Necessary Reservoir Freeboard - Two Methods of Estimating Wave Runup and Wind Setup. 
Canadian Dam Association Conference, St. John's.

Other 7e
Cameron, R., Mimura, W., Fond, V., and Lussier, L. 2001. Detailed Construction Procedures and Considerations in Syncrude's Quasi-
Homogeneous Earthfill Dams. 54th Canadian Geotechnical Conference, Calgary. 235-243.

Other 7f
Christian, John T., Ladd, Charles C. and Baecher, Gregory B. 1992. Reliability and Probability in Stability Analysis. Stability and Performance of 
Slopes and Embankments II. 2: 1071-1111.

Other 7g
Dusseault, M.B. 1986. The Use of Geophysical Logs in Geotechnical Engineering. Proceedings of the 39th Canadian Geotechnical Conference, 
Ottawa. 29-41.

Other 7h
Fell, R. and Fry, J-J. (eds.) 2007 Internal erosion of dams and their foundations. Proceedings of the workshop on internal erosion and piping 
of dams and their foundations, Aussois, France. Taylor and Francis. 245 pp.

Other 7i Fell, R., MacGregor, P., Stapledon, D., Bell, G. 2005 Geotechnical engineering of dams. Taylor and Francis, London, UK. 912 pp.

Other 7j
FERC 2012 Submittal of an Owners Dam Safety Program (ODSP). Federal Energy Regulatory Commission, Washington, DC, USA.
Available from http://www.ferc.gov/industries/hydropower/safety/initiatives/odsp.asp

Other 7k
Foster, M., Fell., R., and Spannagle, M. 2000. A method for assessing the relative likelihood of failure of embankment dams by piping. 
Canadian Geotechnical Journal. 37: 1025-1061.

Other 7l Kramer, S. 1996. Geotechnical Earthquake Engineering. Prentice-Hall.
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Other 7m Peck, R.B. 1969. Advantages and Limitations of the Observational Method in Applied Soil Mechanics. Geotechnique. 19(2): 171-187

Other 7n Peck, R.B. 1988. The Place of Stability Calculations in Evaluating the Safety of Existing Embankment Dams. Civil Engineering Practice. 67-80.

Other 7o Peters, N. and Towle, J.E. 1979 Upstream slope protection for earth dams in the Prairie Provinces. Can. Geotech. J. 16 pp 679-690

Other 7p Portland Cement Association 2002. Design manual for RCC spillways and overtopping protection

Other 7q
Province of BC. Water Management Branch, Dam Safety Section 2016. Inspection & Maintenance of Dams - Dam Safety Guidelines
Available from http://www2.gov.bc.ca/gov/content/environment/air-land-water/water/drought-flooding-dikes-dams/dam-safety/technical-
resources

Other 7r Sherard, J.L. 1984. Trends and debatable aspects in embankment dam engineering. Water Power & Dam Construction. December. 26-32

Other 7s Sherard, J.L., and Dunnigan, L.P. 1989. Critical Filters for Impervious Soils. ASCE Journal of Geotechnical Engineering. 115(7): 927-947.

Other 7t Simons, N., Menzies, B., Matthews, M. 2001 A short course in soil and rock slope engineering. Thomas Telford, London, UK. 432 pp.

Other 7u Stark, T.D. 1991 Undrained Shear Strength of Liquefied Sands for Stability Analysis, Jounrnal of Geotechnical Engg, Vol. 118, Nov 1992

Other 7v
USACE 1995 Construction control for earth and rockfill dams. 
Available from http://www.publications.usace.army.mil/Portals/76/Publications/EngineerManuals/EM_1110-2-1911.pdf

Other 7w Vick, S. 2002. Degrees of Belief: Subjective Probability and Engineering Judgement. American Society of Civil Engineers.

Other 7x
Youd, T. L. and Idriss, M. 2001 Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF Workshop on 
Evaluation of Liquefaction Resistance of Soils, J of Geotech. & Geo-Env. Engg. April 2001

Other 7y
Independent Expert Engineering Investigation and Review Panel, 2015. Report on Mount Polley Tailings 
Storage Facility Breach. Government of British Columbia, January, 2015.

Other 7z
Fundão Tailings Dam Review Panel, 2016. Report on the Immediate Causes of the Failure of the Fundão Dam. Report commissioned by BHP 
Billiton Brasil Ltda.,Vale S.A. and Samarco Mineração S.A., August, 2016.
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