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D a m  s a f e t y  c o d e  for tailings a n d  o t h e r  w a s t e  d a m s  in F i n l a n d  

Les règlements pour la sécurité des barrages de rejets de mines et autres en Finlande

J.SAARELA, M.Sc., Civ.eng. Geotechnical Design and Research, National Board of Waters and Environment, Finland

SYNOPSI S The new dam safety legislation came into force in Finland on 1 August 1984.

It concerns also waste ponds and tailings dams, which are 3 m or more high. In the

Finnish industry there are 80 tailing dams and waste ponds and in the municipal sanitary 

landfills there are 20 waste ponds, which are 3 m more high. The Dam Safety Codes of

Practice were issued by the Finnish National Board of Waters in 1985 and Safety Code for 

Tailings and other waste dams in 1986. In the following there are presented some
specific points of the safety code for tailings and other waste dams.

I NTRODUCTI ON

The new safety legislation came into force 

in Finland on .1 August 1984. It concerns 

also waste ponds and tailings dams.

In addition, the Dam Safety Codes of Prac

tice were issued by the Finnish National 

Board of Waters in 1985 and Safety Code for 

Tailings and other waste dams in 1986.

In the following there are presented some 

specific points of the safety code for 

tailings and other waste dams.

A waste dam is the term used to cover a dam 

for the impounding of liquid waste, slurry 

or other such substance. A waste dam can 

be built of earth, concrete and other sui

table for dam construction.

The Dam Safety Act applies to waste dams no 

less than 3 metres high. The law is to be 

applied on lower waste dams as well, if the 

substance impounded in the reservoir of the 

dam is of such volume or if the substance 

itself is of such quality that, in case of 

an accident, it would constitute an apparent 

considerable danger to human life or health, 

or an apparent considerable danger to envi

ronment or property.

The law does not apply to dams covered by 

the Mining Act nor to canal services as de

fined in the Statute of Canal Services.

The Dam Safety Code of Practice by the Na

tional Board of Waters and Environment 

classify dams as follows:

P-dams:

Dams which, in case of an accident, consti

tute a risk of apparent danger to human 

life or an apparent considerable danger to 

environment or property.

N-Dams:

Dams at least three meters high which 

cannot be considered P-dams nor dams which 

in case of an accident would only constitu

te a minor risk of danger, and which are 

not temporary dams.

O-dams:
Dams at least 3 meters high which, in case 

of an accident, would only constitute a 

minor risk of danger.

T- dams:
Temporary dams or cofferdams covered by 

the DSA.

The classification of a dam is determined 

in connection with the preparation of a 

safety surveillance programme. The classifi

cation of a waste dam is affected by its 

location as well as the volume and nature 

of the waste material. The safety surveil

lance programme is normally prepared by 

the designer of the dam. The National Board 

of Waters and Environment, if it is conside

red necessary, can order a dam breach hazard 

analysis of the waste dam to be prepared as 

well. In such an event the findings of the 

analysis define and confirm the classifica

tion of a waste dam.

REQUI REMENTS FOR TAI L I NGS DAMS OR WASTE 

DAMS

The requirements in the Dam Safety Codes of 

Practice 2.1. to 2.4 are to be observed in 

the planning, designing, construction and 

completion of a waste dam as well as in its 
surveillance and maintenance. The desinger 

of a waste dam is to have sufficient compe

tence and practical experience of designing 

and building dams.

Waste dams can be classified, on the basis 

of their construction materials, to dams
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built of conventional materials (earth, conc

rete, etc.) and dams built out of the waste 

or other materials to be stored. Require

ments for dams built of conventional materi

als have been given in the Dam Safety Code 

of Practice.

When dams are constructed of materials sui

table for storage or of waste materials, 

they can be assessed on the same basis as 

embankment dams. The strength and other 

characteristics of these materials have to 

be investigated in the same way as materials 

for embankment dams. The loading and design 

conditions of these dams can, however, be 

different in respect of the distribution of 

pore water pressures and in respect of the 

strength parameters. In addition, the im

pounded substances have to be investigated 

in view of those chemical and physical cha

racteristics which may affect the structu

res of the dam.

When a waste dam is no longer used, it is 

to be rendered harmless to the environment.

There are 18 appendices in the safety code. 

For example appendix 1 contains technical, 

design and other requirements for waste 

dams. Appendices 2 to 8 consist of forms 

for the evaluation of the structures and 

the hydrology of waste dams. Appendix 9 is 
a form for reporting how a waste dam after 

its use has been rendered harmless to the 

environment.

SAFETY FI LE

A dam safety file is compiled according to 

the instructions in chapter 3 of the Dam 

Safety Code of Practice. The basic material 
of a safety file consists of the completion 

documents of the dam.

Appendix 12 lists some of the most impor

tant details to be presented in the safety 

file of a waste dam.

In addition to the documents described in 

the Dam Safety Code of Practice, the safe

ty file has to include an estimate of the 

possible environmental consequences of a 

failure of the dam. The estimate of envi

ronmental consequences is to be done for 

all waste dams within the Dam Safety Act.

Drawings of the waste intake pipes, the 

pumping and transfer lines and the disc

harge pipes are to be added to the dra

wings of the dam. In additions, drawings 

and diagrams of the wells and underpasses 

of the dam are to be presented.

The most important details to be presen

ted in the safety file are presented in 

the following.

Hydrological design

- hydrological data observed in the area 

(e.g.) rain, runoff, evaporation, water 

level, snow, ground frost)

- design flows and water levels and the 

basis of assessing them

- the function of the structures in a 

design situtation.

- earth and bedrock investigation results, 

laboratory test results

- analysis of building material

- analysis of waste materials
- design of the structures, stability cal

culations and observations of settlement

- completed reinforcements of earth and 

rock foundations, reinforcements of slo

pes with completion drawings and the 

use of materials
- longitudinal profiles showing also soils 

and cross-section types
- typical cross sections

- work specifications with supplements

- work supervision details

- instructions for operation and mainte

nance

- completed heightenigs and the materials 

used.

Methods of handling liquid substances

- inlet and outlet systems for liquid 

substances: pumps, wells, drains, measu

ring weirs, and the possible cleaning 

systems of the discharged liquids.

I NSPECTI ONS AND SAFETY SURVEI LLANCE 
PROGRAMME

The safety surveillance programme of a 

waste dam is prepared in accordance with 
chapter 4 of the Dam Safety Code of Prac

tice .

At a regular inspection (with intervals 

of no more than 5 years) the condition of 

the sturctures and equipment is to be 

examined as well as any alterations affec
ting dam safety. This is to be done through 

measurements, analyses of observation re

sults, trial run of the equipment and by 

other necessary investigations. The con

tent, method of conduct and the choice 

of the person in charge of the reqular 

inspection have to follow - wherever appro

priate the instructions on the regular 

inspection given in the Dam Safety Code of 
Practice.

T/ie annual inspection is to Investigate the 

condition of the structures and any altera

tions therein both by visual observation 

and through surveillance findings and trial 

operation of the equipment. The annual ins

pection is to be conducted in the spring or 

early summer after the spring flood and the 

melting of the ground frost. The content of 

the annual inspection has to follow - wher

ever appropriate - the instructions on the 

annual inspection given in the Dam Safety 

Code of Practice. At the regular and annual 

inspections the following checks are to be 

made at the listed dam sections and struc
tures :

- investigations of the visible part of the 

dam structure

- observation of the internal inspection 

galleries and wells

- visual observation of the collection 

wells and discharge points of the dam 
filter system (function of drains and co

lour of seepage)

E a r t h  a n d  r o c k  s t r u c t u r e s

1908



26/20

- reading of the stand pipes, measuring 

weirs an.d othttx monotoring instruments

- inspection of the drains in the downs

tream area and abutments

- inspection of the inflow pipes, pumping 

lines and outlet channels

- checking the inspection of the monitoring 

and collecting wells

- quality control of the building and work 

to increase the height of the dams and 

the waste areas.

DAM BREACH HAZARD ANALYSIS

The National Board of Waters and Environment, 
when this is considered necessary, can ins

truct that a dam breach hazard analysis is 

prepared for a waste dam. The general prin

ciples for preparing a dam breach hazard ana

lysis are discussed in chapter S of the Dam 

Safety Code of Practice. A dam breach hazard 

analysis for a waste dam can be prepared by 
supplementing the evaluation of dam failures 

in appendix 14. That involves following 

points.

G e n e r a l  i n f o r m a t i o n

- Reservoir filling began (year)
- Reservoir filling ended (year, if known)

- Estimated maximun volume of waste in the 

reservoir (m )

- Average inflow of sludge per day (m3)

- Recycling of process water (I)
- Reservoir volume (m3)

- Proportion of liquid waste in the reser

voir capacity (%)

- Is the reservoir included in the sewage 

surveillance

- Content and amount of different substances 

in the waste water discharged from the re

servoir (according to the latest annual 

summary of observations)

R e p o r t  o n  t h e  q u a l i t y  o f  

t h e  w a s t e  m a t e r i a l  i n  t h e  

r e s e r v o i r

Quality of the impounded substance according 

to components which are harmful or dangerous 

to human health or the environment:

- Harmful or danagerous substances

- Origin e.g process

- Amount/con tent (proportion)

- Time and method of dumping

- Proportion of substances likely to wash 

into the environment in a dam failure (%)

- Report on the degree of danger to human 

health and environment

- Other substances in the waste reservoir

- Chemical and biological analysis of the 

impounded tailings and other waste mate

rial (to be conducted as necessary, if 

the health and environment risks of the 

dam cannot be assessed by other means)
- pH-valuc

- Capacity to conduct electricity

- Total nitrogen content

- Total phosphorus content

- Chemical oxygen demand (COD Cr)

- Heavy metals
- Possible organic harmful substances or 

groups of substances

- Acute toxic effect to water fleas Daphnia 

magna ECSO (14 or 46 h)

- Other possible chemical or biological 

analyses

R e p o r t  o n  t h e  c o n s e q u e n 

c e s  t o  p e o p l e ,  p r o p e r t y  o r  

e n v i r o n m e n t  o f  a c a m  f a i 

l u r e

(If floodwave calculations or model trials 

have been conducted, their results will be 

appl i e d )

- A drawing of the spreading of the waste 

material in a possible failure, shown on

a topographic (1:20 000) mao, and the risk 

targets of the area concerned

- Danger of a dam failure to human health, 

property and environment (if there are 

several possible failure routes, each one 

is to be investigated separately)

- Surface water areas on the route of the 
failure, their catchment areas, groudwater 

areas, surface and groundwater intakes, 

household wells, and other similar risk 

targets (with several failure routes, in

dividual reports of each one)

- Effects of the tailing dams on the water 

course and the environment in case of a 

failure (for example bad smells or sights, 

shortage of oxygen, fish deaths etc; in 

case of several failure routes individual 

reports are required)

P r e c a u t i o n s  a g a i n s t  a c c i 

d e n t s  a n d  a d v a n c e  m e a s u r e s  

f o r  t h e  p r o t e c t i o n  o f  t h e  

r i s k  t a r g e t s  i n  c a s e  o f  

f a i l u r e

The report can include e.g.

- Information of ditches, valleys, and other 

points in the terrain where the spreading 

of the waste substance can be halted and 

the substance gathered up

- Plans and materials for erecting temporary 

dams in suitable spots in the terrain, or 

for blocking ditches to stop the spreading 

of the waste substance

- Protective walls around around the risk 

targets

- Other details to be taken into account.

ACTI ON PLAN AND PRECAUTI ONS AGAI NST AN 

ACCI DENT

Precautions against a dam accident are taken 

according to instructions in chapter 6 of 

the Dam Safety Code of Practice. In these 

precautions, the location of the waste dam is 

to be taken into account, as well as the 

possible harmful and toxic nature of the 

waste material which must be reported at 

all waste dams. This can be done on the 

form for evaluating the environmental c o n 

sequences of a dam failure, described in 

chapter 3.

For P - d a m s , the reports and plans for a c c i 

dents prevention are prepared according to 

instructions in the Dam Safety Code of 

Practice, 6.2 to 6.8, based on the DSA.

For the assesment of a danger to human
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health or the environment, the following 

details of the impounded substance are to 

be provided:

- the nature of the impounded substances, 

the substances harmful or dangerous for 

health and environment, and their content 

In the impounded material

- the total volume of the impounded subs

tance, and an estimate of the amounts of 

harmful or dangerous components likely to 

be washed out into the environment in 

case of an accident.

Additional material to be presented are an 

estimate of the magnitude of the risk of 

danger to human health and to environment, 

an estimate of the consequences, and an a c 

tion plan for the prevention of these d a n 

gers in the case of a dam accident.

Appendix l8presents the different stages 

for dam safety procedures and lists the 

documents required for the dam safety file.

TAI L I NGS AND OTHER WASTE DAM SI TUATI ON 

I N FI NLAND

In the industry there are 80 tailings and 

waste dams and in the muncipal sanitary 

landfills there are 20 tailing dams. The 

tailing dams of the different industries 

are shown in the table 1 .

TABLE l

The tailing dams and waste ponds 

of different industries

T y p e  o f  i n d u s t r y N u m b e r

Mining industry 18

Forest 21

Ash-lagoons of power stations 5

Metal industry 5

Potato " 6

Sugar 3

Construction industry 4

Fodder industry 4

Oil waste pond 1

Chemical industry 3

Textile 1

Leather 3

Waste plaster 1

Waste lye 2

Dredging lagoons 2

Agriculture 1

The most severe failures are two collapses 

of mining industry tailing dams. In the 

one case 30 000 nw and in the other case

11 000 m3 waste water ran into the wa t e r 

course .

There have not been losses of life in the 

tailing dam failures.
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COLLAPSES OF TAI L I NGS AND WASTE PONDS

In the years 1975 - 1985 there has been 6 

collapses of the tailing dams and the waste 

ponds of the industry and other problems, 

e.g. leakages of the lagoons through the 

bottom 5 cases. There have been 13 cases of 

collapse of the waste ponds in the muncipal 

sanitary landfills.

In the most cases the cause of failure has 

been the lack of the geotechnical knowled

ge in the planning, construction or in the 

raising of the dams or mistakes in the 

operation of the lagoon.
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