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Placer mining for gold is presently the second largest 

industry in the Yukon Territory. Fln unavoidable 

consequence of placer mining, as practiced at the 

present time, is its negative effect on alternate 

resource values. The government agencies responsible 

for resource management in the Yukon Territory have 

been attempting to develop regulations to govern the 

placer mining industry for more than ten years. The 

latest set of guidelines, proposed in 1983, are 

assessed with respect to the criteria of fairness and 

efficiency. The proposed guidelines are found to be 

fair when compared to regulations governing similar 

industries under different jurisdictions. The proposed 

regulations are not economically efficient. The loss 

t Canadian society of implementing the guidelines is 

greater than the gain. In addition, it is doubtful if 

the guide1 ines, as proposed can be effectively 

enf arced. It is recommended that the proposed 

guidel ines be modified with respect to the present 

structure of the Yukon placer mining industry. 

i i i  
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1.0 INTRODUCTION 

Placer mining, as currently practiced, disrupts the land 

surface and natural drainage channels (Madison 1981). The removal 

of overburden and the processing of placer gravels can release 

significant quanities of fine sediment into streams with a 

consequential detrimental effect on downstream water qua1 i ty 

{Langer 1980). 

The f edera 1 government is at tempt ing to imp1 ement 

environmentally appropriate regulations to govern the placer 

mining industry in the Yukon Terrritory. Since 1975, three sets 

of interim or proposed regulations have been prepared, numerous 

public meetings and two public hearings have been held, and many 

technical studies have been completed (Department of Indian 

Qf f a irs and Northern Development (DIQND) , Department of Fisheries 
and Oceans <DFO) and Department of Environment (DOE) 1983 ; 

Christensen 1983). However, it appears that government and 

industry are no nearer to agreeing on the form and substance of a 

regulatory reqime than they were in 1975 (Kopvillem 1985). 

1.1 0b.i ect i ves 

The major objective of this research paper is to examine the 

environmental, institutional and economic issues involved in the 

current attempt to regulate the placer mining industry in the 

Yukon Territory. Specific objectives include: 

1) a review of the environmental concerns and arguments 

raised by proponents of stricter regulations governing 

1 



the placer mining industry; 

2) a review o f  existing economic analyses on the effect of 

the proposed regulations on the industry; 

3) updating of the economic analyses using the most current 

data; 

4) assessment of the feasabi 1 ity o f  implementing and 

enforcing the proposed regulations; and 

5 )  assessment o f  the fairness o f  the proposed regulations. 

Emphasis is placed on assessing the efficiency and fairness 

o f  the proposed regulations. Economic efficiency o f  the proposed 

regulations is examined first using existing cost/benefit studies 

and secondly, through the application of mathematical models 

relating the level o f  mining activity t o  the cost of production. 

Regulations proposed in 1983 would increase the operating costs 

faced by placer miners because more extensive pollution abatement 

and reclamation works would be required a s  part o f  normal mining 

practice (Sigma Resource Consultants 1981, DOE and DFO 1983a). 

Through the use of mathematical models, probable economic 

consequences of the proposed regulations are predicted. The 

intent of the models are not t o  define precisely the effect of 

the proposed regulations on the level of mining activity, but 

rather t o  provide policymakers with a tool which will allow the 

relative assessment of possible policy alternatives. 

The fairness o f  the proposed regulations is assessed by 

comparing the conditions that would be imposed 03 the Yukon 

placer mining industry t o  conditions that presently govern 

similar industries in other jurisdictions. 



# brief history of placer mining in the Yukon Territory is 

presented to show the geographical extent of the industry and to 

demonstrate the technological evolution that has occurred aver 

the last century. In a large part, the current controversy 

results from the application of twentieth century methods to the 

placer mining industry. 

The arguments, for and against placer mining are similar to 

those encountered when attempting to regulate any non-renewable 

resource based industry. Government wants to impose operat ional 

constraints on the industry to moderate what it perceives as 

unacceptable .environmental impacts of present mining methods. The 

industry counters that it is not significantly affecting other 

resource values, that the environmental damage done by placer 

mining is far outweighed by the economic benefits derived from 

placer mining and further,that many miners cannot afford the 

additional costs resulting from more regulation. 

Like any private industry, placer mining is sensitive to 

changes in costs of production (DOE 1983). Regulations designed 

to protect environmental values are perceived by the industry to 

result in increased operating costs and therefore, have a direct 

effect on the profitability of mining operations (Christensen 

1983). Qlthough the implementation of environmental regulations 

has not been totally opposed by the mining industry, both 

individual miners and the Klondike Placer Miners fissociation 

(KPMR) (an umbrella organization representing the majority of 

independent miners) have been very vocal in expressing their 

concern that the regulations, as proposed, do not consider the 

economic realities of mining. 

3 



1.2 The Imeortance of the Placer Minina Industrv 

Placer mining is the second largest industry in the Yukon 

Territory, only tourism is larger- In 1984 approximately thirty 

million dollars worth of gold was produced by placer miners in 

the Yukon Territory (Kopvillem 1985)- In 1980, when the price of 

gold was near its all time peak, almost forty-eight million 

dollars worth of gold was produced (Fox et a1 19831, Operating 

and maintenace costs were estimated at thirty-eight million 

dollars, while capital investment in the industry in 1980 was 

thirty million dollars. 

1 - 3  The Orisin and Location of Placer Deposits 

Placer mining is the term used t o  describe the recovery of 

valuable concentrations of metals or minerals from unconsolidated 

surficial deposits. Rlthough placer miners can recover materials 

ranging from tin and tungsten t o  diamonds, the practice is used 

in the Yukon t o  extract gold from stream gravels (Sigma Resource 

Consultants 1981). Placer gold deposits in the Yukon are thought 

t a  have been formed by the weathering and erosion of gold bearinq 

bedrock (Sutherland 1985). as a result o f  weathering gold, in an 

almost pure form, a s  nuggets (coarse gold) and flour (fine 

gold),is separated from the bedrock- Over time, the free gold is 

moved downstream a s  a result of stream transportation. The 

specific gravity of gold is considerably greater than that of 

stream gravels and the downstream movement of gold particles by 

water tends t o  concentrate the gold (Best and Brayshaw 1985). 



Concentrations of placer gold tend to become greater in an 

upstream direction, towards the original bedrock source. also, as 

a result of the density dependent processes that concentrate the 

gold, concentrations of placer gold are normally greatest at the 

interface between bedrock and the surf icial gravels (Department 

of Indian and Northern Rffairs 1981). Placer miners prospect for, 

and develop, these areas of concentration. 

The placer mining activity in the Yukon Territory is mostly 

concentrated in the Klondike area, southeast of Dawson City 

<Figure 1.1). Other areas of significant production occur around 

the town of Mayo and in the headwaters of the Sixty Mile River 

(DOE 1983). Some placer mining activity occurs in tributaries of 

the South Big Salmon River, east of Whitehorse, and around the 

settlement of Burwash Landing (Fox, et a1 1983). 

1.4 Environmental Impacts of Placer Mininq 

There are two principal environmental concerns associated 

with placer mining. Firstly, in the immediate area of the mine 

site, mining activity significantly alters the natural landscape 

by removing vegetat ion and topsoi ls, redistri but ing underlying 

placer gravels, and diverting natural watercourses. In the 

absence of efforts to rehabilitate the site, the recovery by 

natural processes may be very slow (Hardy, R. M. and associates 

1978). Secondly, the removal of overburden and the processing of 

the gold bearing gravels can result in the release of large 

quantities of fine sediment. If these sediments are not 

controlled at the mine site they may enter natural stream courses 



FIGURE 1.1 

Locat ion of Placer Mining Activity in Yukon Territory 



and be transported si gni f icant distances downst ream (Envirocon 

Ltd. 1986). Fine sediment is a broad spectrum pollutant that can 

deg~ade aquatic habitats (DOE and DFO 1983). 

It is against this setting that government must try to 

establish regulations to govern the placer mining industry. The 

environmental impacts of an uncontrolled industry affect the 

fisheries resource, the wildlife resource and the wilderness 

resouce. The regulations which are finally implemented must 

recognize the trade-offs between the economic benefits derived 

from the placer mininq industry and the adverse environmental 

effects that are a direct consequence of the technology used in 

the mining operat ions. 



2.0 HISTORY OF PLFlCER MINING IN THE YUKON TERRITORY 

2.1 The Early Days 

Placer gold deposits had been reported by the furtraders in 

the early nineteenth century, but it was not until the 1870, s 

that prospectors and miners started to drift into the Yukon 

Territory (Wright 1976). Originally most miners worked the bars 

of the Stewart River to recover fine gold. The Stewart River bars 

were abandoned when coarse gold was discovered on the Forty Mile 

River. By the 1890,s the settlsment of Forty Mile, at the 

confluence of the Forty Mile and Yukon Rivers, had been 

established as a supply center for mining activities in the area 

(Ogilvie 1413). Fllso, by this time gold had been discovered in 

the headwaters of the Sixty Mile River, near the international 

bordertfigure 1-1). 

011 mining in these early years was done by hand during the 

frost free months, typical ly early June through to mid-September, 

as the claims could only be worked when the ground was unfrozen 

and there was water available for washing the gold bearing 

gravels (Ogilvie 1913). William Ogilvie introduced the concept of 

using underground mining techniques to mine the frozen ground 

during the winter (Wright 1976). This was an important 

development in the placer mining industry as it allowed the work 

to continue almost year round. Shafts would be excavated to the 

richest gravels and then the gravels were removed by tunnelling. 

The excavated gravels were stockpiled during the winter and 

processed in the summer once the creeks were ice free. 

a 



2.2 The Klondike Goldrush 

In the fall of 1896 coarse gold was discovered in Bonanza 

Creek, a tributary of the Klondike River, and the great K l ~ n d i k e  

goldrush was underway. News of the find first reached the mining 

camp at Forty Mile and the settlement was soon abandunned a s  the 

population raced up the Yukon River t o  stake new ground (Koroscil 

1971). By the time that the news of the Klondike find reached the 

outside world most of the creeks in the region had been staked 

and the majority of the tens of thousands of men who poured into 

the region over the next few years ended up working a s  labourers 

in the gold fields (Wright 1976). Dawson City, located at the 

confluence of the Klondike and Yukon Rivers, became the supply 

center for the region and reached a population of thiry thousand 

by 1900 (Lotz 1976). By 1905 the richest deposits were mined out 

and the boom had started t o  subside (Koroscil 1971). 

Mining activity during the period 1896 t o  1905 was 

characterized by manual labour. Fllthough most creeks in the 

Klondike were completely staked, the amount of gravel that could 

economically be mined and processed was limited by the available 

technology and the size of individual claims. Placer claims 

stretched the entire width of the steam valley but were limited 

t o  five hundred feet in length as a result of the Yukon Placer 

Mining FIct (1903) (Ogilive 1913). 



2.3 The Era of the Gold Dredse 

The high cost of labour combined with the low productivity of 

hand labour resulted in the highgrading of the easily assessible 

gold deposits. This scenario was typical of the Californian and 

Cariboo goldrushes of the mid-1800's (Christensen 1983). F1s the 

accessible, high-grade deposits were depleted, the claims were 

abandonned or sold. 

In the early lgOO's, the federal government changed the 

regulations governing the staking of claims to allow one entity 

the right to assemble groups of claims along a stream. This 

change in regulation, combined with the availability of unclaimed 

ground made it possible for well financed companies to secure 

consecutive claims and introduce mechanical mining technology 

(Lotz 1976). From the mid-1900's to 1966 placer mining in the 

Yukon Territory was dominated by the bucket wheel dredge (Carr 

and hderson 1968). This type of mining required less labour but 

much more capital investment (Lotz 1976). The capital intensive 

nature of a dredging operation usually dictated that only one 

machine worked on a specific creek. The dredge would start at one 

end of the drainage and work to the other end over a number of 

mining seasons (6. Hilchy, mining engineer; pers comm). Cls a 

dredge only excavates gravels in the stream channel, other 

. techniques were used to wash bench (terrace) gravels into the 

stream channel where they could be processed by the dredge. The 

layer of frozen organic soil that typically covers placer gravels 

in the Yukon was normally removed by hydraulic mining or ground 

sluicing. In either case, the overlying materials 



were thawed and stripped by directing flowing water across the 

ground, These material were washed downstream, away from t h e  mine 

site. Many areas o f  the Yukon that were mined using dredges still 

display characteristic unvegetated, windrowed tailing piles 

<Hardy, R. M. and Flssociates 1978). The method used t o  process 

t h e  placer gravels resulted in the removal o f  much o f  the fine 

materials from the soil and consequently t h e  soil lost the 

ability t o  retain moisture and thus t o  support vegetation. The 

effect o f  dredging o n  downstream water quality is more difficult 

t o  determine than its obvious effects on t h e  landscape. Fls there 

was normally only one active operation per creek and because a 

dredge worked in its own self contained settling pond, it is 

entirely likely that the effect o f  dredging o n  downstream water 

quality was not devastating. 

The era o f  t h e  gold dredge ended when the last dredging 

operation in the Yukon Territory shutdown in 1966, a victim o f  

increasing costs and the fact that the price of gold was fixed. 

Placer mining activity remained almost non-existant until the 

price of gold was allowed t o  be determined by market factors in 

1972 (DOE 1983). activity in the industry increased quickly in 

response t o  the increasing price o f  gold and peaked in 1981 

(Christensen 1983). 

The environmental impact of placer mining in the 1890's was 

constrained by the existing technology. CIlthough there were 

thousands o f  men working in the goldfields, the fact that most 

o f  the work was done by hand severely limited the area that could 

be disturbed. From 1905 t o  1966, the use o f  dredges allowed the 

rate and extent o f  mining t o  be increased, but constraints 

11 



imposed by the eapital 

and machinery required 

investment required to assemble the land 

for a dredging operation limited the 

extent of activities in any one year. The present day placer 

mining industry has overcome both of these historical 

limitations. Modern operations tend to be relatively small but 

highly mechanized (Envirocon Ltd. 19861, 



3.0 THE PRESENT DClY PLFICER MINING INDUSTRY 

tl typical, present day placer mining operation progresses 

through a number of steps from the initial decision to work a 

particular site, to the recovery of the gold (Figure 3.1). Once 

the equipment and crew is on site, the area to be mined must be 

stripped of vegetation and organic soi 1s. Vegetation, generally 

consisting of moss, brush and stunted pines in these northern 

latitudes, is stripped using tracked bulldozers to push the 

material to the valley sides, out of the way of proposed mining 

operations {Hardy, R. M. and Flssociates 1978)- The underlying 

organic soils, commonly referred to as muck, can vary in depth 

from a few centimeters to tens of meters (Envirocon Ltd 1986). In 

the Klondike and Sixty Mile regions the muck and underlying 

gravels are cammonly permanently frozen (Sigma Resource 

Consultants 1981). 

3.1 Removal of Overburden 

Fl number of techniques are used to remove the organic soil 

layer as part of the site preparation work. Once the insulating 

layer of moss is removed the frozen muck will thaw during the 

long summer days . Thawing rates of one foot of depth per day 
during the warmest of the summer months are normal (6. Hilchy, 

mining engineer, pers comm). The thawed material can be either 

scraped off daily using heavy earthmoving equipment or it can be 

washed off by directing water across the surface. The use of 

flowing water to strip the organic soils is least desirable from 

13 



FIGURE 3.1 

Steps in a Typical Placer Mining Operation 

Obtain Placer Claim Y 
I Obtain Water-Use Authorization 

I Assemble Crew and Equipment 

Clear Vegetation 9 
Strip Organic Overburlen + 
Excavate Placer Gravels - 
Process Placer Gravels 

Dispose of 
~ i n e  ~ailings/ 
Wash Water I 



the point of view of protecting downstream water quality a s  much 

o f  the muck goes into suspension. This material is very difficult 

t o  remove from the water column using the water treatment 

technology present ly pract iced by t h e  placer mining industry. The 

use o f  heavy equipment t o  move the thawed soil can also generate 

suspended sediment loadings a s  the muck is easily washed into the 

streams because o f  its very high moisture content (Ross 1976). 

The large earthmoving equipment used by some placer miners 

(eg- Catipillar D-9 bulldozers equipped with rippers) can break 

out. and move the material, even in a frozen st ate. Whether the 

muck is excavated in a thawed or frozen state it is disposed o f  

in a similar manner. The material is pushed, by bulldozer, t o  the 

edges of the mining property and stockpiled. The frozen material 

tends t o  break out in large angular chunks that are then pushed 

into high piles. When the material thaws during the summer these 

stockpi les become unstable, with the possible consequence o f  

organic soils entering natural watercourses, If the organic soils 
I 

are removed in a thawed state, control o f  t h e  material becomes 

more difficult a s  working of the thawed material with heavy 

equipment causes a slurry t o  form that will naturally run down 

slope. 

The other common method of removing the oganic muck is t o  

wash it away. Hydraulic mining, the use o f  high pressure monitors 

t o  direct jets o f  water on mucks overlying bench deposits, and 

ground sluicing, where all, or part, of a stream's flow is 

diverted across the ground t o  be stripped, are the most common 

techniques (Sigma Resource Consult ants 1981 1. The advantages of 

hydraulic mining and ground sluicing are in lower costs per unit 

15 



of material moved and in the increased rate of thaw. However 

ground sluicing and hydraulic mining require large quantities of 

water, which are not always available due to the dry climate of 

the Yukon (Fox( et al. 1983). Organic muck tends to contain a high 

proportion of fine grained sediments, which become suspended in 

water easily (Envirocon Ltd. 1986). 

Rs a result of the large quantity of water and the fine 

grained nature of the organic material, the effluent resulting 
- 

from hydraulic stripping or ground sluicing is difficult, if not 

impossible, to treat for the removal of suspended sediments 

I 
E 

(Sigma Resource Consultants 1981). 

I 

I 3.2 Processi nu of Placer Gravels 

Vegetation and organic sediment are stripped from the site to 

expose the gold bearing gravel deposits. These gravels are then 

excavated and transported to a processing facility where the gold 

is separated. Gold bearing gravels are commonly referred to as 

pay gravels or simply as pay. Most miners continuously monitor 

the value of the material they are working to determine whether 

or not to continue in that area or to try a different spot. This 

ongoing day-to-day assessment work performed by the placer miner 

results from very little detailed exploration work being done to 

. define the extent of the gold bearing deposit prior to the start 

of mining operat ions. 

Gravels that are judged by the operator to be worth 

processing are transported to the sluice box. Typically the 

gravels are either pushed into the box using a tracked bulldozer 



or carried t o  the box using a rubber tired loader. The choice of 

equipment will depend on the resources available t o  the operator, 

the properties o f  the materials being mined, and the physical 

layout of the mine site. 

There are many variations of the sluice box presently used in 

the Yukon (Envirocon Ltd.1986). However, the general principal by 

which all sluices operate are the same. The gravels are mixed 

with water in a hopper at the top end of the sluice box t o  form a 
* 

slurry. The slurry is then allowed t o  run down through the sluice 

box which, in its simplest form, is a long downward sloping 

trough, open at the downstream end, and with a series of baffles 

across its bottom (Figure 3.2). The heavier gold particles settle 

through the slurry and are trapped in the baffles while the 

gravels pass through the box. The size and sophistication o f  

sluicing equipment varies greatly, ranging from small units that 

use less than 1100 lpm of water and are capable o f  processing ten 

t o  fifteen cubic meters of gravel per hour t o  large plants using 

15000 lpm of water and capable of processing more than 100 cubic 

meters of gravel per hour (Envirocon Ltd. 1986). 

The methods used by placer miners t o  obtain water vary from 

operation t o  operation depending on the elevation of the active 

mine pit relative t o  the water supply (the quanity and quality o f  

water available t o  the miner). Mines located in the headwaters of 

a drainage are normally limited by available water yeild during 

part of the mining season and must develop some form of storage 

facility that will allow the retention of the stream flow. When a 

mine is limited by the available water supply, a recirculating 

system may be used.. Water is pumped from the storage 
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FIGURE 3.2 : Simple Sluice Box 
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pond, through the sluice box, and returned t o  the storage pond 

(Figure 3.3a). 

When water is not limiting, miners normally take their water 

directly fom the stream, pass it through the sluice box, or use 

it for hydraulic stripping, and then return it t o  the stream. If 

t h e  local topography is appropriate miners will normally develop 

a gravity fed water supply. If there is insufficcient vertical 

drop t o  develop a gravity water supply, diesel pumps are used t o  

supply water t o  the mine site (Figure 3.3b). 

3.3 Disposal of Mine Wastes 

The cobbles, gravels, and coarse sands, remaining after 

processing, collect at the downstream end of the sluice box and 

are removed mechanically q n  a regular basis. These coarse 

gravels, referred t o  a s  tailings, are disposed of in stockpiles 

located out o f  the way o f  o n  going mine operations. R s  a result 

o f  the sluicing process the material disposed of in these 

tailings piles contain a small fraction o f  fine sediment (Hardy, 

R. M. and Qssociates 1980). Most o f  the fine sediments are 

carried downstream with the effluent flow from t h e  sluicing 

operation. Mast placer mining operations have some form o f  

treatment facility, usually settling ponds, t o  reduce the 

concentration o f  suspended sediment in the sluice effluent prior 

t o  its entering a natural watercourse (Envirocan Ltd. 1986). 

The effectiveness of settling facilities varies a s  a function 

of the size and design of the pond(s1, the rate o f  flow and 

sediment cancentration, the material properties o f  the suspended 

19 



FIGURE 83(a) 

Typical Recirculat i ng Water Supply System 

FIGURE. 3.3(b) 

Once Through Water Supply System 



sediment, and the maintenance of 

t h e  operat ion of a settling pond 

t h e  pond. In its simplest form, 

is governed by Stoke9 s Law, 

which states that, in a still fluid, the speed at which a 

spherical particle will settle is determined by t h e  diameter and 

specific gravity o f  the particle and the viscosity and specific 

gravity o f  the fluid (Clark et al. 1971). With all other 

variables held constant, t h e  settling velocity of a particle 

varies inversely a s  the square o f  its diameter (Figure 3.4). To 

design a settling facility t o  remove a specified proportion o f  

t h e  suspended sediment in the sluice water effluent requires 

knowledge o f  the particle size distribution o f  the materials 

being processed by the mine. The specific gravity o f  the soils 

being processed and the specific gravity and viscosity o f  the 

process water can be assumed t o  be constant over t h e  range o f  

conditions t o  be found in the field (Sigma Resource Consultants 

1981). Once the particle size that must be removed t o  meet a 

specified effluent quality is determined, the settling facility 

i s  designed t o  allow sufficient time for the material t o  settle 

before the flow is discharged. 

In addition t o  providing sufficient volume in the settling 

pond t o  allow all material greater than t h e  selected particle 

size t o  settle, sufficient space must be provied t o  store the 

settled material. Normal practice is t o  provide two or more 

- settling ponds i n s e r i e s  (Figure 3.3b). The first pond is 

relatively small and traps the coarser sediment, the second and 

subsequent ponds are much larger and retain the fine sediment 

(British Columbia; Ministry of Energy, Mines and Petroleum 

Resources 1985). In reality, the operation o f  a settling facility 
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only approximates 

Movement of water 

the conditions required of Stoke's Law. 

in the pond, resulting from flow or wind 

induced turbulence, violates the condition of a still fluid and 

may cause very fine particles to remain in suspension. Pond 

designs that result in "short-circuiting", the non-uniform flow 

of water through the pond, can reduce the theoretical retention 

time and allow larger than designed for particles to escape with 

the pond effluent flow (Clark et dl. 1971). 

Several studies have been undertaken to assess the use of 

flocculants in treating placer mining effluents (Weagle, Ken 

Environmental Consultant Ltd. 1984, Myazin et. dl. 1977). 

Flocculants can cause discrete particles to join together and 

thus increase their effective diameter. Cllthough f locculants have 

been used successfully to treat placer mining effluent on an 

experimental basis, they are not used as part of normal mining 

practice in the Yukon Territory. 

hother technique used by Yukon placer miners to dispose of 
I 

their sluice water is simply to discharge the effluent to a 

previously mined area and allow the water to seep through the 

spent tailings. Suspended sediments are removed both by settling 

and by filtration as the water percolates through the soil. The 

effectiveness of this method of disposal is difficult to assess 

as the effluent enters adjacent streams as a non-point source 

pol 1 utant. Measurement of receiving stream water qua1 ity 

upstreaam and downstream of operations using this method of 

treatment indicated very little change (Envirocon Ltd. 1986). 

Enviroccrn Ltd. (1986) found that of 8 1  settling ponds 

inspected in Ougust and September of 1985, only fourty-two 
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percent were operating eff ieiently. Checks made by staff of 

DIRND's Water Resouces Branch of all active placer mining 

operations in the Yukon in 1985 indicated that only twenty-one 

percent of miners were meeting the present, recommended effluent 

water qua1 i ty standard (0. Langer, DFO Habitat Biologist, pers 

cow. 1986). 

3.4 Other Minina Practices 

There are two other placer mining technologies that are 

currently used in the Yukon Territory. These are hydraulic mining 

and dredge mining (Envirocon 1986). Similar to the practice of 

stripping the organic mucks with flowing water, hydraulic mining 

can be used to wash pay gravels from bench deposits into the 

valley bottom where they are directed through a sluice box to 

recover the gold. 

Fls mentioned earlier, dredging dominated the placer mining 

industry in the Yukon from around 1905 until 1966. In 1983 one of 

the old dredges was recommissioned and put into operation on 

Clear Creek, a tributary of the Stewart River (Envirocon 

Ltd. 1986). Gold dredges are large machines, mounted on floats, 

that excavate and process the pay gravels and dispose of the 

tailings in one operation. R typical gold dredge consists of a 

long boom which projects from the front of the machine, a central 

buliding that hauses the processing equipment and control room, 

and a discharge conveyor (Figure 3.5). R bucket wheel conveyor 

runs out over the front boom and excavates the gravels. The 

gravels are dumped from the conveyor into a trommel, a rotating, 
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Operat ing 

is shown lowered into the pool. 

I 
dge sits in its own excavation. The course tailings can be 

,,seen i n  the b e r m  deposited behind the dredge. The bucket wheel 

. - -  

e of the lar-gest gold dredges, to operale in I h e  Yukon, naw a 
S W ~  pfece near Pawson City. The bucket wheal ran along the? 
mp in the fareground- 
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circular screen that removes the coarse gravels for disposal by 

the discharge conveyor. The fine gravels pass through the trcrmmel 

screen and are diverted into a sluice arrangement where the gold 

is separated. The fine gravels and sediment remaining after 

sluicing are discharged into the dredge pond at the back of the 

machine. R dredge floats in its crwn pond created by the 

excavation of the pay gravels. The coarse tailings are deposited 

behind the machine in windrows that serve as berms to maintain 

the water level in the dredge pond. 

The principal factor affecting the profitability of present 

day placer miners is the volume of material processed during the 4 

mining season. Within his economic constraints an efficient miner 

will employ the largest available machinery. Time spent on 

activities other than the excavation and processing of pay 

gravels due tcr maintenance of water treatment facilities tie. 

settling ponds) decrease the time available for actual mining 

act ivit ies and therefore decrease the vol ume of materials that 

can be processed. The present day industry is so efficient that 

miners can make a profit reworking areas that have been mined 

once or more in the past. 



\ 

4.0 CHCIRCICTERISTICS CIF THE PRESENT DRY PLCICER MINER 

4.1 Size of Placer Mininu Dperations 

The present day Yukon placer mining industry is once again 

dominated by the small operator. CI study of 197 placer miners, in 

production in 1980, classified fifty-one percent of miners as 

single operators, forty-one percent of the miners were classified 

as medium companies, with two to nine employees, and only eight 

percent were considered large companies with ten or more 

employees (DOE 1983)- f4 similar assessment undertaken by the 

Department of Indian Rffairs and Northern Development, Mining 

Engineering Branch, found 195 active placer mining operations in 

1984 (R- Whitt ingham, Mines Inspector, Dawson City, Yukon; per 

corn. 1 - Of these 195 mines, 9 1  employed two or less people, 79 

employed three to five people, 1 9  employed si x  to nine, and only 

six mines employed more than ten people. 

The majority of small to middile sized operations are 

either awned by an individual or a family (DOE 1983, Envirocon 

Ltd. 1986). Individual and family owned mines tend to be owner 

operated, that is the owner is on site and actively participates 

in the operation of the enterprise (Envirocon Ltd. 1986). 

4.2 Comparison to the Hardrock Mininu Industry 

There are few similarities between the placer and hardrock 

mining industries. The capitalization of an average placer mining 

operation is typically an order of magnitude less than that 
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required t o  put even a small hardrock mine into product ion 

(Thompson and Crommelin 1974 and IEC Beak 1983). Placer miners 

oftem combine prospecting, exploration, and production activities 

at the same time and on the same property- With a limited amount 

o f  detailed information concerning the value and extent o f  placer 

gravels underlying his claim, a placer miner will set up his 

equipment and work the claim. If the results are not satisfactory 

the operator will move his equipment t o  another location and try 

again. Unlike the hardrock miner, the modern placer miner is very 

mobi'le and the whole operation can be dismantled, loaded o n  

trucks, taken t o  a new site and set up again in a matter o f  days, 

Prospect ing, explorat ion and development are discrete 

components in the development of a hardrock mine {MacKenzie and 

Bilodeau 1982). R typical hardrock mine has associated with it 

very high fixed costs (Thompson and Crommelin 1974). The 

hardrock miner wants t o  be very certain as t o  the quantity and 

quality o f  his ore reserves because the large non-recoverable I 

costs required t o  start-up a hardruck mine make eryors in the 

estimation of mine reserves very expensive. 

4.3 Comparison t o  the Fishinu Industry 

Placer mining in the Yukon Territory is more similar t o  the 

commercial fishing industry than it is t o  hardrock mining. 

Rlthough there is corporate ownership in both industries, the 

individual or family enterprise makes up the majority of the 

industry. To be successful the placer miner, like the commercial 

fisherman, must be competent in all aspects o f  the business. He 
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must be able to operate and maintain the equipment of his trade, 

understand the natural processes that influence his  resource, and 

be able to deal with financing, accounting, and marketing. 

Similar to the position of the fisherman, the placer miner can 

lose everything as a result of one bad year, be it through his 

own misj udgement or through chance. 

The placer miner tends to be an independent individual 

(Christensen 1983). This characteristic is no doubt influenced by 

the folklore of the Yukon that pits man against nature in his 

battle to secure his reward (Lotz 1976). To successfully operate 

a placer mine requires the ability to make correct decisians. Fln 

individual who cannot operate with limited financial resources 

w i 1 1 not succeed. 



5.0 THE ENVIRONMENTFIL CONCERN 

5.1 Cause of th,e Cancern 

Two factors combined in the early 1970's to raise concerns 

with respect to the environmental appropriateness of regulat ions 

governing the Yukon placer mining industry. The first factor was 

the increase in North FImerican society's awareness of the 

consequence of many of man's actions on the environment (Whitman 

and Fahringer 1973). Passage of environmental protection 

legislation in both Canada and the United State was in response 

to the desire that external effects of development be assessed 

as part of the decision making process. 

The second factor giving rise to the present controversy was 

the decision by the government of the United States, in 1972, to 

allow the price of gold to be determined by market factors. 

(Christensen 1983). The price of gold increased rapidly, peaking 

near $90O(Cdn.) per troy ounce in 1980 (DOE 1983). The rapid 

increase in the price of gold initiated a similar increase in 

placer mining activity (DIFIND, DFO, DOE 1983). 

The conflict resulting from these two concurrent trends was 

inevitable. The placer mining industry was rapidly expanding at 

the same time that government agencies were responding to the 

increased pub1 ic demand for environmental protect ion. Negative 

environmental effects, resulting from placer mining, are obvious 

when placed against the background of the Yukon wilderness. The 

scars, created by mining the stream bottoms and the adjoining 

bench lands, stand out against the almost constant green foliage. 
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The sediment laden waters originating from active placer mines 

muddy previously clear Yukon streams. 

This conflict is escalated further by the personal outlook of 

the people involved. On one hand are the environmentalists, who 

are often articulate in their criticisim of the industry; 

"Most threatening of all is the cumulative effect of 
all the scattered placer gold mining operations, 
most ly southern based, and southern funded. Placer 
mining involves bulldozing off the trees and soils, 
and ploughing the underlying gravels to a sluice box. 
Roads must be built for the heavy equipment. Streams 
are gutted and fish die. Mining debris is left to 
rust. With the prices of gold and silver running wild, 
the days of '98 are here again." (Theberge 1983). 

On the other hand is the modern placer miner, a self 

perceived rugged and independent individual who is going to make 

his own wealth and who cannot understand that he is doing ' ' 

anything wrong. He argues that he is not polluting the stream 

because only naturally occurring materials are released as a 

result of his operat ion and that natural processes result in the 

release of the same materials and in greater amounts: 

"Under the present water quality standards considered 
acceptable by the EPR (and also by many state 
agencies), Mother Nature could be subject to heavy 
fines (and a court order closing down her operations) 
for polluting most rivers and streams, over a good part 
of each year. It is doubtful, however, that Nature will 
allow herself to be regulated so harshly. Insofar as 
placer miners are concerned, there seems to be no 
available recourse to alleviate this new burden.' 
(Parkhurst 1985) 

The miners and the environmentalists obviously share 

different views with respect to the development of the 

non-renewable resources of the Yukon Territory. The various 

government agencies responsible for managing the resources of the 



Territory also have differing views as to the overall objectives 

of the proposed regulatior~s. Included in the draft Yukon Placer 

Mininu Guidelines released by the federal government in 1983 were 

position papers issued by the three departments which authored 

the proposed regulations. The Department of Indian Flffairs and 

Northern Development: 

"...recognizes the value of the Yukon placer mining 
industry to the economic base of the Territory and 
encouages a trend towards more efficient mineral 
management, production of increased social and 
ecanomic benefits and more effective environmental 
conservat ion. " 

and 
"DIRND affirms the principle of integrated resource 
management as an objective to be obtained through an 
onuoinq process of resource evaluation (renewable and 
mineral), determination of sirlnificant environmental 
impacts. development planninu. provision of mit ipat ive 
measures. and rehabilitation. 

DIRND is the federal department respansible for economic and 

social development in the Yukon Territory. Bs such, their 

position paper emphasizes the need for integrated resource 

management and presents the concept that regulation of the placer 

mining industry must be accomplished with full recognition of 

both the positive and the negative effects of any revisions in 

the present regulatory regime. 

The Department of Fisheries and Oceans (DFO) and the 

Department of Environment (DOE) issued a joint posit ion paper 

that makes no reference to the value of the placer mining 

industry to the Yukon economy and does not speak of integrated 

resource management. Instead the joint DFO and DOE position paper 

focuses on the maintenance of the renewable resource base: 

"It is recognized by the Department of Fisheries and 
Oceans (DFO) and the Department of Environment (DOE) 
that placer mining in the Yukon in its present form is 



incompatible with the maintenance of certain renewable 
resources, such as fish, and wildlife. " 

and 
"Where mining act ivi t ies occur they must be conducted 
in a manner which protects the natural environment and 
provides for the rehabilitation of any damages which i 
may occur. " 

The difference of position on the placer mining issue indicated 

by the three federal government departments is a reflection of 

their individual mandates (Fox et al. 1983). While DFO and DOE 

focus primarily on the preservation of terrestial and aquatic 

resources, DIFIND must consider the socioeconomic consequence of 

changes in policy. One of the fundamental difficulties hampering 

the development of policy to govern the placer mining industry 

stems directly from the conflicting mandates of the federal 

departments responsi ble for drafting the regulat ions. 

5.2 Effects of Placer Mininn on the Land Resource 

The environmental impacts of placer mining are well 

documented and relate to site specific changes to the landscape 

and to downstream changes in water quality and substrate 

composit ion (Hardy, R. M. and flssociates 1978; Langer 1980). 

Placer mining as present ly conducted frequent ly requires the 

excavation of the stream channel from valley wall to valley wall 

(Envirocon Ltd. 1986). In addit ion, bench deposits, perched on 

the side of the val1kY)walls may also be mined. The site specific 

effects of placer mining are similar to those expected as the 

result of any surface mining activity (Marshall 1982). Important 

wetland and riparian habitats are destroyed by mining activities 



and, without treatment, the mining site after operations have 

ceased is slow to revegetate (State of Rlaska 1981; Hardy, R, M. 

and Rssociates 1970, and DOE 1983). The problem of revegetating 

mined areas is made more difficult due to the nature of the 

coarse tailings which are normally disposed of in steep piles 

(Figure 5.1). These coarse tailings contain very few fine 

particles as a result of the sluicing operation and do not retain 

moisture (Marshall 1902). The knowledge of the most suitable 

techniques and species for revegetation of mine sites in the far 

north is limited (Marshall 1983). 

R report prepared for the Yukon Territory Water Board by R. 

M. Hardy and fksociates in 1979 recommended guidelines for the 

stabilization and rehabilitation of placer workings after mining 

operations were completed. The recammended guidelines 

differentiated between operations situated in narrow vaiieys and 

those situated in the bottom of wide valleys. The major 

I 

recommendations in the report concerned the need to recontour the 

tailings piles and mine pit to achieve stable slopes that would 

not continue to slough and the need to retain the organic soil 

layer to spread on the site after operat ions and recontouring 

were completed. Revegetation of the site with a mixture of 

grasses (to be determined based on analysis of soil conditions) 

was a 1 so recommended. 

5.3 Effects of Placer Minins an Rctuatic Resources t 
Placer mining can effect the aquatic resources both within 

, and downstream of the mine site, Within the active mine site, the 
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FIGURE 5.1 

EFFECTS OF PLRCER MINING ON THE LRNDSCRPE 



regulation of streamflow, the diversion of the stream channel and 

the removal of gravels from the stream channel effect the aquatic 

resources of the immediate area (Madison 1981; Parkhurst 1981). 

Mining activities can disturb or destroy habitat for rearing and 

spawning fish and habitat for the aquatic invertabrates on which 

the fish feed. Rlterations to the stream channel or flow regime 

can result in obstructiions which prevent the movement of fish 

through the mine site . Rlso, changes in the physical 
characteristics of the stream channel can result in long-term 

instabilities that hinder the establishment of the stable 

conditions which tend to increase biological productivity. 

Some effects of placer mining may benefit aquatic resources 

in the area. Studies in California have shown that the area of 

gravel suitable fur spawning can be increased as a result af the 

removal of fine sediments during the gold recovery process 

(Prokopclvoch and Nitrberg 1982). The redistribution of gravels a5 

a result of mining activities can increase the diversity of the 

habitat, at least in the short-term, thus leading to increased 

productivity (Parkhurst 1981). 

The downstream effects uf the fine sediments released as a 

result of placer mining are not as c~bvious as the alteration of 

the landscape at the mine site because the sediment stays within 

the stream channel. While the deposition uf fine sediment might 

encourage the growth of riparian vegetation (Church and Rood 

1382), it has a generally negative impact on aquatic habitats 

(Rieser et al. 1385; Langer 1380). In the document 5 

Rat ionale f car the Suspended Sol ids Standards fur Yukon Streams 

Sub-iect to Placer Mininq, prepared by Department of Fisheries - 



and Oceans and Department o f  Environment (1383) a s  backup t o  the 

proposed placer mining guidelines, the effects of fine sediments 

an aquatic habitats and aquatic populations were summarized: 

"Sediment is a broad spectrum pollutant that can degrade 
water quality and have severe negative impacts on 
aquatic habitat a s  well a s  cause damage t o  fish and 
associated aquatic populations. Natural levels of 
sediment can be limiting t o  production in many streams 
and any significant increase in sediment levels over 
natural levels in a stream can cause much more 
significant decreases in aquatic life." 

Fine sediment discharged into natural streams and rivers can 

affect aquatic populations in a number of ways. Sediments can 

settle out on the stream bottom covering the stream gravels and 

reducing the production o f  benthic invertebrates, which are an 

important component of the diet o f  many species o f  fish (Langer 

l98U). Sedimentat ion of spawning gravels used by salmon and trout 

can directly reduce the survival rate of eggs and alevin (Cooper 

1365). Fine sediments suspended in the water columrs (Figure 5 . 2 )  

irscrease turbidity and reduces 1 ight penetration, thus reducing 

primary product ion (DFO and DOE 1383b). Suspended sediments can 

also directly affect fish: 

"including abrasion and disease suscepibility, changes 
in vent i lat ion rate, feeding behavior, avoidance, growth, 
and acute toxicity. " (DFO and DOE 1383b). 

Few specific studies, designed t o  determine the effects of 

deposited and suspended sediments o n  aquat ic habit at s and fish 

populat ions of the Yukon Territory, have been attempted. Most 

cunclusions with respect t o  the effect o f  fine sediment on fish 

and habitat are based on scientific studies done in the southern 

latitudes. Ore set of studies were undertakers t o  assess the 

effects of short-term and prolonged exposure t o  increased levels 



FIGURE 5.2 

EFFECTS O F  PLRCER MINING ON WQTER QUFILITY 
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of suspended sediments on artic grayling, native to Yukon placer 

mining streams (McLeay et al. 1983, McLeay et dl. 1384). These 

studies found that the gray1 ing could survive short-term 

expasures to levels of suspended solids greater than 50,000 mg/l 

in labatclry tests. Field studies with caged fish indicated that 

grayling could survive exposure to suspended sediment 

concentrations of up to 1200 mg/L for a period of four to five 

days. Prolonged exposure to sediment concentrations of up to 1000 

mg/l did not effect suvival but did reduce growth rate. 

In summary, there is no doubt that placer mining operations, 

as currently practiced in the Yukon Territory alters the natural 

landscape in the vicinity of the mine site and that sediments 

released as a result of various placer mining practices adversely 

effect aquatic habitats and populations in downstream receiving 

waters. The significance of these impacts on wildlife and aquatic 

populations is more difficult to ascertain. 

5.4 Habit at Recclvery 

R study of the rate at which fish and wildlife habitats 

recovered from the effects of placer mining activity used the 

habitat requirements of moose, the red backed vole and artic 

grayling as indicators of the rate of recovery (Hardy, R. M. and 

lrlssociates 1980). The findings of this study indicated that big 

g a m e  habitat recovered to pre-mining levels in less than twenty 

years in areas that had been mined using heavy equipment. The 

length of time required for natural rehabilitation of the site 

depended on the ability of the soils to retain moisture and 
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thus, support plant growth. 

aquatic habitats were found t o  recover t o  pre-mining levels 

o f  productiviy within thirty t o  seventy-five years o f  the 

disturbance. Water quality recovered t o  pre-mining levels within 

twenty years o f  the terrninat ion o f  mining activities. Fln 

important factor affect ing the rate of recovery of aquat ic 

habitats was the stability o f  the stream channel. 

5.5 Important Species 

Salmctn and trout are considered the most important species 

threatened by placer mining operat ion because of their value to 

t h e  commercial, sports, and subsistence fisheries 

species of the Pacific salmon, the chinook salmon 

salmon, are native t o  the Yukon River and many of 

(Pearse 1982). The chinook salmon, in particular, 

important because it is the most valuable species 

(DOE 1383). Two 

and the chum 

its tributaries 

is considered 

t o  the 

commercial, subsistence, and sports fisheries (Fox et al. 1383). 

Chinook salmon spawning is primarily limited t o  the large, 

lake-fed tributaries of the upper Yukon River drainage. Yukon 

River tributaries that support large spawning populat ions o f  

chirmok salmon include the big Salmon River, Nisutlin River, 

Teslin River, Ross River and the mainstem o f  the Yukon River 

upstream o f  the Klondike River confluence (Figure 5.3). although 

good data with respect t o  the numbers of spawning chinook salmon 

ultilizing the different areas of the upper Yukon River are not 

available, it is believed that the must important spawning 

grounds are located in the mid-Yukon sub-basin, which includes 



FIGURE 5.3 

Major Salmon Spawning Rivers in Yukon Territory 
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the mainstem Yukan River from the Stewart River confluence to the 

Hoatalinqua River confluence. This sub-basin includes the Big 

Salmon, Little Salmon, and Nordenskiold Rivers and Tatchum Creek. 



6.0 DEVELCJPMENT OF REGULRTIONS GCJVERNING PLFICER MINING 

The regulatory regime governing the operation of placer 

mines in the Yukon Territory has evolved over the last century in 

response to social and economic factors. Up to the end of the 

1960's public attitudes and economic conditions resulted in 

government attempting to encourage expansion of the industry 

through various policy initiatives, 

Initially, regulation was directed towards the orderly 

development of the industry {Ogilvie 1913). Early regulations 

were directed towards establishing procedures for staking and 

registering placer mining claims. Regulations affecting water use 

were limited to dealing with conflicts between miners with 

respect to water allocation {Yukon Placer Mininq Rct 1903). 

6.1 Federal Leqislation 

The passing of the Northern Inland Waters Flct (NIWR) in 1972 

resulted in the formation of the Yukon Territorial Water Board. 

The Water Board is given the mandate to licence water use in the 

Yukon Territory {DOE 1983). The right to use surface water for 

any purpose can be granted through the issuance of a water 

licence or through the issuance of an authority to use water 

without an licence. Since 1984 all placer miners have been issued 

a water licence hy the Water Board. Prior to 1984 authorizations 

were issued by the Controller of Water Riqhts, a DIRND employee. 

The Controller of Water Rights operates under guidelines 

established by the Water Board. Sect ions of the Yukon Placer 



Mining Qct that dealt with water use were revoked with the 

implent at ion of the Northern Inland Waters Rct. 

The Water Board, subject to the approval of the Minister of 

DIRND, has the authority to attach conditions to any water 

licence that it issues. Similarily, the Controller of Water 

Rights can attach conditions to authorizations. Conditions, 

typically attached to a licence or authorization, include the 

requirement for: the provision of settling facilities, the 

provision of fish passage, the maintenance of minimun stream 

flows, prohibition of specific practices, (DOE 1303). 

The Fisheries Rct (13771, administered by the Department of 

Fisheries and Oceans also regulates water use by placer miners. 

Three sections of the Fisheries Qct affect water use practice 

CRppendix 1.0). Section 20 requires the provision of fish passage 

facilities as determined by the Fisheries Officer. Section 31 

prohi bits the harmful alterat ion or destruct ion of fish habitat 

and Sect ion1 33 prohi bits the release of deleterious substances 

i nt o Canad i an waters unless permi t t ed by f edera 1 government 

regulations under the Fisheries Rct or some other act. 

The Yukon Placer Mining Rct (1903 revised 1372) is the third 

piece of federal legislation affecting the placer mining 

industry. Rs the sections of the Placer Mining Rct relating to 

water use were revoked with the introduction of NIWR in 1372, 

this piece of legislation is of limited use in attemptin to 

regulate the environmental effects of placer mining. 

6.2 Backqround t o the Present Ccmt rcwersy Over Environment a1 

Reaulat ion - 



The licencing process was inadequate t o  handle the large 

number of applications for water licences that resulted from the 

rapid expansion o f  the placer mining industry in t h e  years after 

the price of gold was allowed t o  float (Williams 1979). To 

expedite the processing uf 1 icenee appl icat ions Quthorizat ions t o  

Use Water Without a Licence were issued, a s  allowed for under 

NIWR (DOE 1983). This decision gave the the Water Controller 

discretionary powers with respect conditions assigned t o  specific 

water use permits. Starting in 1973, pub1 ic meetings were 

conducted by the Water Board for the purpose of solietiny input 

t o  t h e  development of guidelines t o  govern water use by t h e  

placer mining industry. Interim guidelines were implemented for 

the 1976 mining season (appendix 2.0). These guidelines were 

brief and somewhat vague: 

"Q11 operations are t o  provide, where practicable 
effective settling facilities t o  the satisfaction of 
the Controller." 

This type o f  wording in the guidelines caused difficulties in 

their implementation a s  objective criteria defining words such as 

"practicable" or "effective" were nct provided. The controller 

had t o  determine whether o r  not it was practicable t o  construct 

and maintain settling facilities and t o  decide whether or not 

such settling facilities were operating effectively. The 

practicability of providing settling facilities can be assessed 

from many point of views including: 

1) Is it technically possible t o  construct and maintain a 

settling facility at a specific location? 

2) Is it economically practicable t o  construct and maintain 

a settling facility at the particluar site? 
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3) Is the use of a settling facility the most effective form 

of effluent treatment under site specific conditions? 

It appears that the vague wording of the 1376 guidelines gave 

the Controller o f  Water Rights and the Water Resources Branch of 

DIaND (the group providing technical support t o  the Control lev) 

serious difficulties: 

"Government is concerned that the present guide1 ines d o  not 
adequately prs~tect the environment and that t h e  absence of 
clearly defined standards presents serious administrat ive 
problems in the areas o f  interpretation and enforcement. 
(DOE 1983). 

In an address t o  the Rlaska Mining and Water Quality 

Symposium, the president o f  the KPMR stated that t h e  industry 

could "live with" the 1976 quidelirres (Ross 197'3). The industry's 

supportive position resulted in part from the flexibility o f  the 

guidelines which allowed the water use authorization t o  be fitted 

t o  site specific conditions. 

In an attempt t o  address the critisisms directed at the 1976 

guideline, the Yukon Territorial Water Board developed a new set 

of more detailed guidelines in 1979: 

"The federal government, frustrated by multiple 
legislation requirements, interpreted the demands a s  a 
need for more comprehensive regulation, and so in 
1 9 7 W 7 9  steps were taken t o  draw up new guidelines 
which would give direction for new regulation," 
(Christensen 1383). 

These guidelines tried t o  meet the needs o f  both government and 

industry and were presented for review at a public hearing 

conducted in fall o f  1973 (DOE 1983). The guidelines proposed in 

1373 were opposed both by the placer mining industry and by the 

Department o f  Fisheries and Oceans (Christensen 1383). The 

industry complained that the comprehensive quidelines did not 
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allow consideration of site specific concerns. DFO argued that 

the guidelines were in contradiction with the Fisheries Rct as 

adequate protect ion to the fisheries resouce was not provided. 

"The federal bureaucrats from the three departments 
-Indian Qffairs and Northern Development, Environment 
and Fisheries and Oceans - tried to reconcile the 
differences with the industry, and to involve the 
Government of Yukon, but the situation was not 
conducive to compromise. Gnd so the Federal Government 
went its own way and developed a set of draft 
guidelines. " (Christensen 1983) 

The three federal guvernment departments formed the Placer 

Enviromental Studies Technical Committee (PEST committee) to 

commission and coordinate a number of technical studies required 

to provide scientific informat ion on the effects of pacer mining 

operations on variuous components of the environment. Various 

studies completed under the PEST committee' s mandate were 

completed including; the assessment of the effect of placer 

mining effluent an fish (McLeay et al. 1383, McLeay et al. 1984) 

and the rehabilitation of placer mined areas (Hardy, R. M. and 

Gssociates 1973). The PEST committee was disbanded in January 

1382 (DOE 1383). 

6.3 The Proposed Guide1 ines 

The PEST Commit tee was replaced with the Interdepartmental 

Cctrnrnittee on Placer Mining (ICOPM). ICOPM was responsible for the 

drafting of the Yukon Placer Mininq Guidelines that were 

presented in draft for discussion in 1983 (Gppendix 3.0). The 

guidelines proposed in 1983 are similar to those drafted by the 

Territorial Water Ec~ard in 1979 with the one major difference 

being the inclusicm of effluent water quality standards based on 



suspended sediment concentrat ions o f  the water discharged from 

the mining operat ion. 

The guidelines proposed in 1983 consisted o f  three 

ccmponents. Firstly, miners would be required t o  provide a 

detailed development plan a s  part of their application for a 

water use permit . Second 1 y a st ream classi f icat ion system, 
ranking the environmental sensitivity o f  a particular site, would 

be introduced. The third component o f  the proposed guidelines 

would be a series o f  environmental standards which would be 

attached t o  a minerT s water use permit. The standards would vary 

depending on the classification o f  the stream being mined, 

6.3.1. Guideline Requirements for Development Plans 

' I 

Miners would be required t o  submit a detailed "Development 

Plan" with their application for a water licence or an 

authorization: 

"R development plan will be required by DIRND with the 
water-use application and would identify all the 
proposed activities and phases o f  operation for the 
proposed life of t h e  project. It wi 11, in essence, 
consist o f  a number of sub-plans t o  show how the 
operation will progress at all stages and how the 
project will meet the required standards and mitigate 
the environmental impact." 

Rs prctposed in the guidelines the miner would have t o  provide a 

description of his project which included not only the type and 

size o f  operation proposed but also data on surficial and bedrock 

geology, the type of exploration program conducted o r  planned, 

estimation of stream hydrology, and plans for rehabi 1 it at ing the 

mine site. Qlthough nett explicitly stated in the proposed 



guidelines it is assumed that once the development plan is 

submitted and the water use authorization or water licence is 

issued, the operator will be required t o  conform t o  the plan. 

6.3.2 The Stream Classificaticm System 

The seccmd component of the proposed guidelines is the 

establishment of a stream classification system. This 

classi f icat ion system was developed by the Department of 

Fisheries and Oceans and recognizes that not all streams or 

sections o f  streams are capable o f  supporting significant fishery 

resources: 

"To allow placer mining operations t o  occur and yet t o  
ensure the fisheries resource of the Yukon is protected, 
a priority protection schedule has been developed. This 
separates the import ant cummerci al, sports or 
subsistence fish species in Yukon into two groups as 
outlined below. This classification is in accordance 
with the habitat protection policy o f  the Department o f  
Fisheries and Oceans which calls for no net loss o f  fish 
and fish habitat required t o  maintain Canada's 
economical ly and soei a1 1 y import ant fish resources. " 

The priority protection schedule identifies two 

classifications o f  fish. Fish species that bury their eggs in the 

stream gravels are given the highest priority. These species 

include a1 1 salmon, artic char, Dctl ly Varden char, and rainbow 

trout. The second priori5y group consists o f  fish species which 

are broadcast spawners including: artic grayling, 

whitefish, burbot, northern pike, and cisco. Lake trout, a 

broadcast spawner, is qiven a high priority because it requires 

coarse substrate t o  incubate its eggs (DFO 1'303). 

The pric~rity schedule is used in conjunction with the life 



cycles, known abundance, and habitat requiremerrts to develop the 

st ream el assi f icat ion system. St reams or part of st reams (stream 

reaches) are given an " G " ,  "Em, "C", "D", or " X "  classification, 

"Fln "R" category stream would have the highest 
biological importance rating, a "B" stream would have a 
high rating a "C" stream would have a moderate rating, 
and a "D" stream would have the lowest biological 
irnportartce rating. Fln interim "X" rat inq would be 
applied to those streams that have been severely 
degraded by past mining activity. " (DOE 1983). 

In a strict sense, the stream classification system does more 

than consider the biological importance of a particular 

watercourse. The economic and social importance of the fish 

species utilizing that water is implicitly included in the rating 

system. Fl salmon spawning stream is given the highest rating 

(Class R )  because salmon are considered the most valuable species 

as well as the species most sensititive to the suspended sediment 

generated by placer mining act ivi t ies. Other fish species, such 

as CIrtic graylirrq, are of lesser economic impcwtance and are more 

tolerant of suspended sediment. Streams that support gray1 ing and 

not salmon are given a lctwer classification (Class B cw C ) ,  

To support the stream classification system DFO (1983) 

prepared a document entitled R Rat ionale for the Classificat ion 

of Rivers. Streams, and Lakes in the Yukon Territory in 

Relationship to the Placer Mininq Guidelines. 

Provision is provided in the proposed guidelines for a miner 

to challenge the classif icat icm assigned to any particular stream 

or stream sect ion: 

"If the proponent accepts the classification specified 
for his part icl ular operat ion nct base1 ine environmental 
data will need to be ecll lected. However, if the 
operator requests a downqrade in classi f icat ion on his 
stream or reach, he will need to gather the baseline 
informat ion or1 the area. " (DIFIND, DFO, DOE 1983). 



The data required under the proposed guidelines before a 

miner could request a reclassification includes: water quality 

information collected every two months over the open water 

season, arr assessment of area hydrology including est imat ion of 

f 1 ctod magnitude and frequency, and a fisheries assessment 

including species abundance estimates and quantification of 

habitat, by type. In short, the proponent wctuld be required to 

undertake a major research program that would require the use of 

consu 1 t ant s- 

In present ing the rat ionale far the stream classifcat ion 

system, DFO (1983) states: 

"Limited access to many of the streams has not permitted 
a complete invent ory of the resource. Where resource 
data is lacking in a system, habitat assessment and 
similarity to other areas has been used as the basis 
for classification- " 

This statement effectively qualifies the DFO position on the 

stream el assi f icat ion system. In many instances the Department of 

Fisheries and Oceans has relied on limited data and judgement in 

arriving at the classification of specific streams. DFO has 

assumed that, if habitat and access appear appropriate, that fish 

will utilize a particular location. To downgrade the 

classification assigned to a particular reach, a miner will have 

to scientifically prove that the assumptions made by DFO in 

arriving at the initial classification are wrong. 

6.3.3 Guide1 ine Requiremerit s for Erivironmental Standards 

The third compunent of the proposed guidelines consists of a 



series of standards that would be attached to a miner3 s water 

licence cw authorization. These standards are divided into two 

groups, the first group is comprised of general standards that 

could apply to all placer mining operations regardless of their 

stream classification- The second group of standards are site 

specific. The severity of the site specific standards decrease 

I with the decreasirq biulcqical importance of an area. The authors 

) of the 1'383 guidelines state: 

"The intent of the guidelines is not to restrict any 
mining activiy as long as as mining practices and 
rehab1 1 itat ion standards are met. " 

General standards proposed in the 1983 guidelines include 

provisior~s for mine site rehabilitation, fuel storage arrd 

handling, and the disposal of domestic garbage and sewage. The 

site specific standards specify the mining methods and effluent 

quality criteria that must be achieved according to the 

classif icat ion csf the stream being mined. Operat ic~nal standards 

for mines in high significance areas (Stream Classification "a") 

specify that the operation will be completely removed from the 

active stream channel and that a "leave strip" 30 meters wide 

will be provide between the mine site and the stream. Stream 

diversions to access pay gravels within the active channel are 

not permitted and water used for sluicing or hydraulic mining 

must be completely recycled. Surface discharge of sediment 

contaminated water is not permitted. 

For areas of moderate to high significance (Classification 

"E") diversion of the stream is nut permitted and mine process 

water returned to the stream must have a suspended sediment 

corcentrat ion of 100 mg/l or less, Leave strips of 15 meters are 



r e q u i r e d  between t h e  s t r e a m  and t h e  mine site. Mines o p e r a t i n g  on  

class "C" s t r e a m s  (modera te  s i g n i f i c a n c e )  are a1 lowed t a  d i v e r t  

t h e  s t r e a m  channe l  e i t h e r  t o  g a i n  access ta  u n d e r l y i n g  g r a v e l s  or  

t o  e s t a b l i s h  t h e  mine w a t e r  supp ly .  a n  e f f l u e n t  w a t e r  q u a l i t y  

s t a n d a r d  for  suspended sed iment  of 100 mg/l is s p e c i f i e d .  

S t a n d a r d s  f o r  l o w  s i g n i f i c a n c e  a r e a s  ( S t r e a m  C l a s s i f i c a t i o n  

"D") i r c l u d e  t h e  a b i l i t y  t o  d i v e r t  s t r e a m  flows. Suspended 

sed iment  c o n c e n t r a t  i o n s  i n  t h e  mine e f f l u e n t  are set a t  e i t h e r  

100 mg/l or 1000 mg/l, depending o n  whether  or n o t  t h e  r e c e i v i n g  

s t r e a m  e n t e r s  i n t o  a class R, B, or C s t r e a m .  The " X 8 '  

c l a s s i f i c a t i o n  is a n  i n t e r i m  r a n k i n g  t h a t  may be upgraded as t h e  

s t r e a m  r e c o v e r s  from p a s t  mining a c t i v i t i e s .  Site s p e c i f i c  

s t a n d a r d s  ar9 s i m i l a r  t o  t h o s e  a p p l i e d  t o  class "D" w a t e r s ,  

6.3.4 Irnplernentat i o n  Schedu le  

Mining p r a c t i c e  and r e h a b i l i t a t i o n  s t a n d a r d s  are t o  b e  phased 

i n  o v e r  a number of yea r s .  The l e n g t h  of t i m e  u n t i l  t h e  s t a n d a r d s  

become f u l l y  i n  force v a r i e s  w i t h  t h e  s t r e a m  c l a s s i f i c a t i o n .  

C l a s s  "R" areas must m e e t  a n  e f f l u e n t  s t a n d a r d  a f  100 mg/l i n  t h e  

first y e a r  t h e  s t a n d a r d s  are implemented. C l a s s  "D" and " X "  a r e a s  

h a v e  up t o  f o u r  y e a r s  b e f o r e  t h e  s t a n d a r d s  are f u l l y  en forced .  

The proposed g u i d e l  i r e s  a r e  nctt c o n s i d e r e d  by t h e  a u t h o r  

d e p a r t m e n t s  t o  be f i x e d ,  bu t  r a t h e r  a s t a r t i n g  p o i n t :  

"The g u i d e l i n e s  set c o n d i t i o n s  of o p e r a t i o n  i n  
acccirdarrce wi th  a r a t  i o n a l e  t h a t  c c m s i d e r s  r enewable  
r e s o u r c e s .  While i t  is a n t i c i p a t e d  t h a t  i n  t h e  f u t u r e ,  
i s s u e s  such  a s  w i  l d  1 i f e ,  v e g e t a t  icm, downstream u s e r s ,  
and c o r n p a t a b i l i t y  of p r e s e n t  or p lanned w a t e r  u s e  i n  
t h e  a r e a  w i l l  be f o r m a l l y  i n c o r p o r a t e d  i n t o  t h e  
g u i d e l  i n e s ,  a t  p r e s e n t  o n l y  t h e  f i s h e r i e s  r e s o u r c e  
a s p e c t s  have  been developed i n  d e t a i l . "  



Glthough the presently proposed guidel ines are much more 

restricting of placer mining practice than the guidelines 

originally introduced in 197€, which the industry still operates 

under, the federal departments are stating their intention to 

possibly make the standards stricter in the future. 

6.4 Public Review of the Proposed Guidelines 

In March of 1983 the Minister af Indian Qffairs and Northern 

Development announced a public review af the proposed qudelines 

(Christensen 1383). fc~ur member public review committee was 

struck with Mrs. lone Christensen as chairperson. The committee 

was directed to address the following: 

1) the concerns of various interest groups; 

21 the difficulties anticipated by the plac~r mining 

industry or other interested groups result ing from 

the implementation of the proposed regulations; 

3) recommendations for revisions to the proposed guidelines; 

and 

4) recommendat ions regarding the implementat ion schedule. 

The Cctmmittee conducted public hearings for fifteen days in 

the fall of 1383. Hearings were conducted in Whitehorse, Dawson 

City, Mayo, Destruct ion Eay, and Carmacks. Twenty-seven groups 

and individua?~ were registered a5 official interveners and over 

100 present at ic~ns were received. The Interdepartmental Committee 

can Placer Mirrirrg represented the Federal Governmerit ' s ink erests 

and acted as the proponents c~f the proposed guidel ines. 
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The Commi ttee made a number o f  general recommmendat ions a s  t c ~  

t h e  implentation and administration o f  any new guidelines. 

Included in these were: 

t h e  recommendation that t h e  Yukon Territorial Water Board 

become t h e  single agency responsible for issuing water 

authori zat ions; 

t h e  recctmmendat ion that regulations under t h e  Fisheries 

act and t h e  Northern Inland Waters act be amended t o  

allow placer miners t o  legally discharge effluent from 

their sluicing operations t o  streams; 

t h e  recommendation that t h e  government undertake a number 

of initiatives to improve its credibility with t h e  

public. The Committee suggested that these initiatives 

should include a clear policy statement which 

acknowledges the importance o f  t h e  placer mining 

industry t o  t h e  Yukon3 s economy and that t h e  placer 

mining industry and environmental interests should have 

a n  ongoing role in t h e  development and implement at ion 

of regulations; and 

t h e  recornendation that regulation o f  t h e  placer mining 

industry eventual 1 y be incorporated into a resource use 

plarming process for the Yukcm. 

Four components of the  proposed guide1 ires were considered in 

detail by t h e  Committee: 

1) t h e  development plan; 

2) t h e  stream classification system; 

3) the rationale for t h e  suspended sediment standards; and 

4) t h e  ccmpl iance schedule. 



The Cammi ttee expressed its general support for the concept 

of the development plan but acknowledged the concern expressed by 

the mining industry that the wording in the proposed guidelines 

was vague as to the level of detail required of the plan. To v 

indicate the extent and detail required of the development plan, 

the Commi t t ee recommended : 

"That government in consultation with the industry 
should develop model development plans which can 
be used by industry members as a guide to estimate I 

the cost of and prepare their plans. " 

The principle c~f a stream classification system that provides 
*I 

for different levels of environmental protection based on an 

I 

assessernent of the resource values and sensitivities assocciated 

with a specific stream or stream reach was accepted by the 

Committee. However, the Committee did not agree with the proposed I 
I 
i 

guidelines as to the need for or extent of specific sections of 

the draft guidelines. Recommerrdations to allow diversions on all 

classes of streams as long, as it could be shown that such 

diversions would not adversely affect fish populations, were 

included in the Committee's report. R s  well, the Committee 

recommended that the provision for leave strips be reduced to 

only include Class R and E streams and only then when it could be 

pl-oven by DFQ, an a site specific basis;, as necessary. 

Likely the most significant recornmendat ion made by the 

Committee with respect to the stream classification system was: 

"Revisions to the stream classification system should 
be made so that the emphasis of the system is on 
proven resource values rather than on pc~tent ial 
resiaurce val ues. " (Christ ensen 1983 p. 661, 

This recommendation is significant because it implies a shift 



from the current DFO Habitat Protection Policy that focuses on 

maintaining not only the living fish resource but also fish 

habitat (Pearse 1382). The protection of suitable fish habitat, 

in some cases, ignores the fact that fish do not utilize all the 

habitat that appears to be appropriate. For example, there may 

factors other than the availability of suitable habitat that 

limit the size of a fish population. If such factors will always 

prevent the habitat from being utilized by fish, it makes little 

sense to protect the area. The recommendat ion to base the stream 

classification system on existing and/or historical resource use 

also ackrmwledges that many assumpt ions were required, because of 

the limited fisheries database, in developing the stream 

classification system. 

The Committee, while accepting the reasons for implementing 

effluent water qua1 ity standards based on suspended sediment 

concentrations, recommended that the proposed standards be 

revised to be 0 mg/l (no return flaw) on class R streams, 100 

mg/l on class B streams, and 1000 mg/l on all other streams. It 

was recommended that streams flowing into class or B receiving 

streams meet an ef f 1 uent standark of 100 mg/l above background 

The Committee ignored the compliance schedule outlined in the 
2 

draft guide1 ines and recommended a different approach to the 

phasing in of the new guidelines. R "grandfather" systern was 

propused by the Cummittee whereby the vast majority of existing 

operators would be a1 lowed to cunt inue mining under the current 

regulatcrry systern fur the next twelve years. The only exceptions 

to this rule would be for miners presently operating an class R 



or B streams. DFO cauld require these individuals to conform to 

the new guidelines if it could prove the existance of the salmon 

resource. Ex i st irq operators forced t o upgrade their ef f 1 uent 

treatment systems by DFO order would require financial 

cc~rnpensat i on. 

6.5 Present Stat us of Requl at ions Gcwerninq the Industry 

The Christensen Committee' s report, Resources, Requlat ion. 

and Reality was released to the public in December of 1983. # 

number of the Committee's recommendat ions were acted upon by the 

Federal Government following the release of the report. # 

transition period, during which the Yukon Terrritorial Water 

Board will assume increasing control over the regulation of the 

placer mining industry was initiated, as was the formation of a 

joint industry and government research commi ttee CKopvi 1 lem 

1985)- The research committee was to develop and oversee specific 

studies designed to answer some of the out standing technical 

quest ic~ns with respect to the environmental effect of various 

raining practices. Rlsc~, it was hoped that this joint committee 

would increase public confidence in the government 

decision-making process. 

With the release uf the Christensen  committee"^ report, John 

Murwo, Minister of Indian affairs and Nclrthern Development, 

announced a three year moratorium on the implementation of a new 

regulatory regime fur the Yukon placer mining industry (Davidson 

1385). The moratorium was to allow time for additional scientific 

data to be collected and analysed by both gcwernment and industry 
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(under the auspices of the joint government/industry research 

cornmi ttee) . Ey establ ishing a database that a1 1 parties agreed 
an, the government hoped that consenus cm the form of regulations 

=ffecting the iridustry could be clbtair~ed. During the period of 

the moratorium the industry was to be governed by the original 

1976 guidelines. 

R voluntary effluent standard, based on a maximum settable 

sulids concentration of Zml/l in the effluent entering a natural 

watercourse, was promoted by DIRND, but there was no legal 

requirement fur miners to meet the standard (D. Robinson, DINGD, 

pers cow., Qugust 1385). Easing the standard on the measurement 

uf settable solids was a departure from the criterion based on 

suspended sediment proposed in the draft 1983 quidel ines. 

However, settable solids are much easier to measure under field 

cund i t ions than are suspended ssd iment concentrat i ons. 

R number of studies were undertaken under the direction of 

the research committee including; an invest igat ion of the 

potential for using flocculants for treating sluice effluent, 

various projects to assess different methods to increase the rate 

of fine gold recovery, and a study of the downstream distribution 

of fine sediments generated by placer mining act ivies. These 

studies were to be completed in 1386, to allow time For the 

drafing of new regulations to govern the placer mining industry, 

startirig with the 1987 mining season. 

In September, 1385 the Klondi ke Placer Miners Rssociat ion 

withdrew from the juint research committee CKopvillem l385). In a 

series of letters written to J. Crombie, Minister of Indian 

Rf f airs arid Northern Development, M. Morisctn, Director General of 
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Northern #f fairs in Whitehcwse, and I). Granger, Chairman of the 

Yukon Territorial Water Board, the KPMR accused DIRND officials 

in Whitehorse of imposing more severe regulations, even while the 

moratorium is in effect (I)avidsor~ 1385).The KFzMFl also ccmplained 

that the new (Progressive Conservat ive) government had not issued 

a clear policy statement with respect to the importance of the 

placer mining industry to the Yukon' 5 economy and of a government 

bias t awards tuuri 5m and environment al interests. 

The immediate government response to the K P M G 9 s  withdrawl 

from the research ccmmittee was express regret that the mining 

industry had chosen that course of action and to state that the 

industry must be willing to suffer the consequences of less input 

into the development of requlat ions guverninq their industry 

{VanSickle 1985). It seems that little progress has been made 

towards the implemenation of new regulations to govern the placer 

minir~g industry. The mining industry and government are not able 

to develop regulations that are mutually acceptable. With the 

withdrawl of the KFMR from the research committee, federal 

bureaucrats are off developing rules on their own, again. 

The recently completed Royal Commission on the Pacific 

Fisheries addressed the resource use conflict in the Yukon 

Terr i t ory bet ween the placer mining industry and government 

(Pearse 1352). The Commission concluded: 

"While we recognize the recent progress much, 
remains tci be done. How the placer mining industry 
is to be regulated within the broader context of 
1 and and water management remains to be determined, 
yet this is critical to the Yukon's entire resource 
mariagernent regime. We emphasize the irnport ance csf 
this prctblem for water management, and urge the 
parties invloved to maintain their efforts to 
resolve it." 



7- 0 REGULRTIDN UNDER DIFFERENT JURISDICTIUINI 

fh is sect ictn out 1 ines current regulat ions governing placer 

mining and similar industries in juristictions other than the 

Yukon Territory. This information will be used to determine 

whether or not the presently proposed guidelines for the 

regulation of the Yukor~ placer mining industry are similar to 

those enforced elsewhere. 

Regulations governing the placer mining industry are 

discussed seperately from regulations governing other industries 

wh i ch pose sirni lar environment a1 concerns. This d iscussiorr 

addresses two quest ions. First 1 y, are the propcrsed guide1 ines 

mare or less restrictive than regulat ions current ly governing 

placer mining outside of the Yukon Territory? Secondly, is the 

placer mining industry, in general, regulated in a manner 

consistent with the regulation ctf other industries? 

7.1 Resulat ion of Placer Mininq Under Different Jurisdictions 

The pr~posed Yukon Placer Mining Guide1 ines were compared tca 

regulat ions governing placer mining in other areas of North 

Grnerica to determine whether or not the guidelines put forth in 

1'383 are more or less severe than regulations affectting placer 

mining elsewhere. Only Ncwth Flmericarr locat ions were considered 

as it was assumed that sociological and political attitudes are 

similar across the continerjt. The specific jurisdictions 

considered in making the compar i scw~s were: 

1) the State of Rlaska; 



2) the State of California; and 

3) the Province af British Columbia. 

7. I. 1 Rlaska 

Rlaska has the largest number of operating placer mines in 

North Rrnerica. There were more than 500 active operat ions in 

that are licenced to operate in 1986 (J. Krohn, Rlaska State 

Department of Environment a1 Conservat ion; pers comm. 3 .  There 

an additional 108 new applications being processed for' 1386. 

1385 

are 

Water quality standards are established by the individual 

state legislatures in the United States, while effluent quality 

standards for industrial wastes are set by the Environmental 

Protection Rgency (EPR) under the Federal Water Pollution Control 

Rct and the Clean Water Rct (Lamoreux 1973). Each placer mining 

operation is required to have an Ruthoriration to Discharge Under 

the National Pollution Dischagre Elimination Systerc {NPDES). The 

NPDES permit specifies standards for both effluent quality and 

receiving water quality and is issued by EPR. Before the NPDES 

permit beomes effective it must be certified by the state (EPR 

13853. 

The effluent water quality standard is currently defined in 

terms of the maximum a1 lowable i r ~ t  antanectus concentrat ions of 

settable solids. Settable solids concentraticms are measured by 

allowing a one litre sample of the effluent water to settle in a 

standardized cctne for a period of one hour (Standard Methods). 

The vctlurne of sediment that has collected in the bottom of the 

cone at the end of the orre hour period is measured irr ml/l. The 
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current starrdard is set at 0.2 mg/l (EPR 1986). The receiving 

water quality standard is defined in terms of the allowable 

increase in turbidity compared to background (upstream of any 

placer mining crperations). The current receiving water quality 

standard set by the State of Rlaska allows for a maximun increase 

in turbidity of 5.0 NTU's (EPR 1386). The state7s receiving water 

qual it y standard is normal ly anly enforced on streams having 

multiple resouce uses as established by a state tri-agency 

committee (DEC 1386a). This committee is composed of 

represenat ives from the Department of Environmental Conservat ion 

(DEC), the Department of Fish and Game (DFBG), and the Department 

of Natural Resources (DNR) . 
The NPDES permit also specifies the frequency of monitoring, 

reporting proceedures, and maximum fines far violation of the 

conditions of the permit (Rppendix 4.0). The application form for 

a NPDES permit requires that the miner provide only minimal 

information concerning his proposed operation (Rppendix 5-01. The 

indiviual mine operators are responsible for rnonitcwing their own 

discharge and its resulting affect on receiving water quality and 

failure to comply can result in very substantial fines (EPQ 

1385). Failure to submit the required year end report results in 

the automatic cancellation of a mines NPDES permit far the 

following year (DEC 1986b). 

The effluent qual ity standard of O.Zml/l settable sol ids was 

rationalized in discussions between EPR and the state' s 

tri-agency comrnittee (B. Loisel 1, EPFI, Seattle, pers comm) . The 
agencies involved in the discision-making process believe that 

the 0.Zmg/l criteria is obtainable using the "Best Rvailable 
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Technology" (BFIT) and that by achievirrg O.Zmg/l the State's water 

quality standard will also be achieved. The designation o f  an 

effluent treatment technology a s  the BRT is only made after an 

assessment o f  the economic and technical feasi bi 1 ity of 

alternative methods. EPG be1 ieves that : 

"Detailed econarnic evaluations were conducted 
tc~ determine the 8RT treatment technologies 
which are economically achievable. Based on 
the evaluations, the level o f  treatment which 
can be universally afforded by them placer 
mining industry t o  control waste water 
discharges has been determined t o  be simply 
settling pcmds. By utilizing simple settling 
pcmds and rout ine pond maintenance, there 
should be n o  apparent serious economic impact 
t o  the industry." (EPFI 1986). 

Reclamation of placer mining workings is required by bath 

Federal and State Leqislat ion. The Federal requirements apply 

only t o  lands managed by the Bureau o f  Land Management (BLM) and 

require that the site be returned t o  a stable condition that is 

readi ly revegetated (BLM 1386). The regulatory requirements 

require the site t o  be graded t o  contours that match the natural 

slopes arid that topsoils be stockpiled a s  part of mining 

activities and then spread across the disturbed portion o f  the 

site once mining is complete. State requirements for reclamation, 

although required by law, have yet t o  be specified for placer 

mining (J. Zuke; FIlaska Department cxf Natural Resources; pers 

7.1.2 California 

Similar t o  the situation in Rlaska, both federal and state 

water quality standards are applied t o  the placer mining industry 



in Cal if ornia, However, as Cal i fornia St ate requirements a1 law no 

discharges to natural watercourses, a1 1 mines must totally 

recycle their process water (B. Loisell; pers corn). 

7. 1.3 British Calurnbia 

The placer mining industry in British Columbia is contr~lled 

by a number of federal and provincial acts. Pieces of legislation . 
applicable to this discussion include the provincial Water Uct, 

the Waste Management Gct, and the Mines Uct. Information in this 

section was obtained from Fi Guide to Lesislation and Rpurovals in 

Placer Mininq (Ministry of Energy Mines and Petroleum Resources 

1985). 

The Water Rct requires that all diversions, impoundments or 

withdrawls of surface waters in the province be licenced. Q 

placer miner must post a copy of his application at the point of 

diversion and provide technical informat ion concerning the 

methad, rate and purpose uf the proposed works to the Water 

Management Brarich of the Ministry of Environment. The appl icat iorr 

is referred to other government agencies for comment before a 

Water Licence is issued. The application may be denied because of 

potent ial resource conf 1 ict s. 

R11 mines discharging into a natural watercourse must ubtain 

- a permit from the Waste Management Branch of the Ministry of 

Environment, This permit will specify the required quality and 

maximun allowable rate uf discharge for mine effluent. 

Frovisions under the Mines Rct tu submit a Not ice of Work and 

Reclamat ion Program, Placer Operat ions (Form 6/7P) prior to the 
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s t a r t  and f i n i s h  of mining o p e r a t i o n s .  FI borrd o f  up  t o  32500 p e r  

h e c t a c r e  must be pos ted  by each miner  b e f o r e  a p p r o v a l  t o  s ta r t  

mining w i l l  be  i s s u e d ,  The v a l u e  of t h e  bond r e q u i r e d  o f  a n y  

s p e c i f i c  o p e r a t o r  w i l l  depend on a number of factors i n c l u d i n g ;  

p a s t  performance,  h i s t o r i c a l  mining a c t i v i t y ,  and t h e  

e n v i r o n m e n t a l  s e n s i t i v i t y  u f  t h e  area t o  be mined, 

The P r o v i n c e  of B r i t i s h  Columbia, i n  c o n j u n c t i o n  w i t h  t h e  

F e d e r a l  Department of F i s h e r i e s  and Oceans, have  deve loped  a 

ccllour-coded, s t r e a m  c l a s s i f i c a t i o n  system. The s y s t e m  h a s  t h r e e  

c l a s s i f  icat ions :  

1) Red - S t r e a m s  and l a k e s  t h a t  c o n t a i n  spawning 

g rounds  car are h i g h l y  u t i l i z e d  by f i s h ;  

2) Y e l l o w  - S t r e a m s  and l a k e s  which c o n t a i n  r e a r i n g  

a r e a s ,  r e s i d e n t  pctpulat i o n s ,  and ccsrnprise 

m i g r a t o r y  r o u t e s ,  or  d i s c h a r g e  i n t o  w a t e r s  

which have  t h e s e  v a l u e s ;  and 

3) Green - S t r e a m s  and l a k e s  w i t h  n o  or l a w  f i s h  

v a  1 ues. 

S p e c i f i c  restrict ions ,  depending on t h e  s t r e a m  

c l a s s i f i c a t i o n ,  a r e  a t t a t c h e d  t o  t h e  P l a c e r  Lease  i s s u e d  by t h e  

M i n i s t r y  of Energy, Mines and Pe t ro leum Resources  (MEMPR) . 
- R e s t r i c t  i o n s  on "Red " st reams a r e  m a s t  s e v e r e ,  r e q u i r i n g  1  e a v e  

s t r i p s ,  no  d i v e r s i o n  o f  s t r e a m s ,  and t h a t  a 1  1 wash { s l u i c e )  w a t e r  

b e  r e c y c l e d .  R "Yellctw" d e s i g n a t i o n  r e q u i r e s  l e a v e  s t r i p s  

a d j a c e n t  c ~ t  t h e  s t r eam,  p r o h i b i t s  wcwk w i t h i n  t h e  w e t t e d  channe l ,  

b u t  a l l o w s  f o r  t h e  d i s c h a r g e  o f  p r o c e s s  w a t e r  back i n t o  t h e  



stream, if it meets the water quality standard required by Level 

R of the Pollution Control Objectives for the Mining. 

Mine-Millinq and Smeltinq Industries of British Columbia (MDE 

197'3). The Pollutiorr Control Ob-jectives specify the allowable 

concentratictn of suspended solids, discharged to freshwaters as a 

range, from 25 mg/l to 75 mg/l. Level R is interpretted by the 

Waste Management Branch as referring to the low side of the 

range. Miners working on "Yellow" streams may remove gravels from 

below the high water mark if the work is completed and the area 

is stabilized before inundation. 

"Greerr" classified streams are c ~ f  fered the least protect ion. 

There are nu requirements for leave strips and gravels can be 

removed from the wetted stream channel. Current ly, ef f luerrts must 

meet the Level R standards described above. Most streams with a 

"Green" classification are located around Rtlin, B.C., and have a 

larrq history of placer mining activity (B. Gordon; 

M, E. M. P. R. , Prirrce ,George, per5 cam. 1. In March, 1306, Tony 

Brumrnet, The Minister of Energy Mines and Petroleum Resources, 

announced changes to the waste water standards applicable to 

certain watersheds irc the Rt lin area. Water quality standards are 

to be relaxed: 

... where placer mining activity has been 
going on fur a long time and where fish values 
are deemed to be non-exi stant. " (Vancouver Sun 
1386). 

In British Columbia, Placer Mining Coordinating Committee's 

(PMCC's) have been farmed to act as "ctrte window" to the placer 

rninirq industry. R placer miner orsly has to deal with the PMCC 

far his region and not all the individual government departments 

involved in the approval process. MEMPR takes the lead role orc 
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the committee. Uther member departments include; Ministry of 

Environment, Ministry of Forests, Ministry of Lands, Parks, and 

Housing, and the Federal Department of Fisheries and Oceans (only 

when salmon utilize the stream in questian). The PMCC7s are felt 

to be very useful and effective as decisions and the subsequent 

permitting occur at the regional level and site specific problems 

are more easily addressed (3. Gordon; pers cum. 1,  MEMPRT s 

position as chair for the PMCC's allow the government department 

mast familar with the operational constrainsts affecting the 

placer* mining industry to act as unof f icial arbitrators between 

the industry and at her government departments. 

7.1.4 Comparison With the Proposed Yukon Placer Mininq 

Guidelines 

The guidelines proposed in 1983 to govern the Yukon placer 

mining industry are in many ways similar to the regulations 

governing placer mining in British Columbia. Both utilize stream 

classification system that affords different levels of protection 

to specific streams based on their specific resource values, 

sensitivities and past history of mining activity. The stream 

classi f icat ion system proposed for the Yukon Territory has more 

suhdivisior~s than that currently used in British Columbia. This 

may make the proposed Yukon system more difficult to administer 

as there are more possible choices. However, if the 

administrative difficluties can be c~vercorne it should provide a 

more efficient management tool, as a specific stream can be 

classified into a rrarrower category. The. Rlaskan9 s have a much 
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simpler stream classification system, Either a stream is judged 

to support multiple resourse use or it does nut support multiple 

resuurce use. Exist ing water qua1 ity standards are on1 y routinely 

enforced on thuse streams determined to support multiple resource 

uses, these streams are assigned a priority status (DEE 1386). 

The stream classification system used in Rlaska is, 

administratively, the simplest of the three. Given the FImerican 

legal system which makes it relatively easy for a member of the 

public to challenge government regulations in court, an 

uncomplicated classification system is 1 ikely much easier td 

defend as all the State has to prove is that there are alternate 

resource uses for the particular stream. 

The British Colurnbian, the Rlaskan, and the proposed Yukon 

regulatiuns all specify requirements for reclamation of the mine 

sites. Rgain the situation irr British Cuumbia is similar to that 

proposed fur the Yukon Territory. The miner is required to 

outline reclamation pruceedures in the mining plan that is 

approved by the government before work on the site is allowed to 

start. Rlthough reclamation is required in Rlaska by both Federal 

and State law, the requirement is not enforced ( J .  Zuke; Qlaska 

Department of Natural Resourses, per comrn). In 1905 the Seirra 

Club took the Federal Bureau of Land Management tc~ court in an 

attempt to force the enforcement of regulations requiring 

reclamation of placer mining sites. Rs the court action 

threatened to prevent placer mining cm Federal lands during the 

1386 mining 5easun, the Governor of Rlaska intervened with the 

result that the Sierra Club and the Bureau of Land Management are 

presently attempt ing to reach an out of court sett lernent (K. 



Woolworth ; Bureau of Land Marragemerit, Rnchorage, Fllaska; pers 

corn) . 
In all three jurisdictions examined, regulations requiring 

the reclamation of placer mining sites exist. The fundamental 

difference between the situation in British Columbia and Qlaska 

relates tu the enforcement of existing regulat ions. While 

acknowledging that the extent of reelamation required should vary 

with site specific factors, the British Columbian regulations 

require that every miner post a bond to ensure that reclamat ion 

work is undertaken at the end of mining operations. The Qlaskan 

requirements are currently not being enforced because the number 

of active placer mining operations far exceed the resources 

avai 1 able to State arid Federal enf urcement agencies and because 

banding is not required and thus, there is little financial 

incentive for placer miners to perform the required site 

reclamat iun before abandunning the lucat ion. 

Rlthouqh the proposed Yukon Placer Mininq Guidelines include 

the requirement that a bond or other form of financial security 

be posted by miners before the start operating at a specific 

site, details as to the value of the bond are not provided. The 

British Culumbian method of matching the extent of bonding 

requied on a per hectacre basis to the past performance of the 

applicant, the mining history of the site, and the biological 

sensi t ivi t y and value of the surrounding and downstream 

environment is a lugical and likely enforcable approach. 

Regulatory requirements for mine site reclamation exist for 

must provinial jurisdictions in Canada (Marshall 1383). The 

specific nature of the regulations vary from province to province 



but the basic 

quarries must 

principles are apparent in all. Mine sites and 

be left in a stable condition so that the threat 

on-going envirunmental degradation is minimized. 

7.2 Regulatiort of Water Quality: FI Cross-Industry 

Comparison 

The general approach to protecting water 

jurisdiction to jurisdiction. Basically, two 

standards are imposed on industry: the first 

qual ity varies from 

d i f f erent types of 

type of standard 

seeks to regulate effluent quality (MOE 1979, Franson et a1 

1382) ; the second type of standard attempts to regulate the 

ult imate qual ity of the receiving waters <DEC 1379). Standards 

based on receiving water quality implicitly realize that 

different streams have different capaci t ies to absorb pol 1 utants. 

The ef f 1 uent qual i ty standards proposed as part of the Yukon 

Placer Mininq Guidelines are less severe for streams of moderate 

or low biological significance than standards enforced on other 

industries. For example, British Cc~lurnbian regulations governing 

the hardrock mining industry set the allowable concentration of 

suspended sediment in mine effluent at between 25 mg/l and 75 

rng/l (MOE 1979). Discharges from pulpmills in British Columbia 

are 1 irnited to suspended sediment concentrat ions of 30 mg/l 

<Franson et a1 1352). 

The requirements for mine site reclarnatiun set out in the 

proposed guide1 ines are cc~nsistent with those appl ied to the 

hardrock mining industry in British Columbia and the Yukon and 

Northwest Territories (Marshal 1 1983, DINQ 1982). 
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Rlthough the proposed guide1 ines are consistent with 

regulations governing other major industries in Canada, the 

nature of the placer mining industry is sufficiently different tct 

question the appropriateness and enforcability of the guidelines, 

as presently proposed. The placer mining industry is composed of 

many small operators scattered throughout large areas af the 

Yukon Territory, while most effluent qua1 ity standards are 

intended to control large, point source discharges. 

The incremental effect of many small mines on water quality 

may be significant but the cost of enfurcernertt may make 

consistent appl icat ion of the standards over the mining season 

impossible. The CCE-ts associated with the collection and analysis 

of water samples will be high and the results obtained may not be 

representative of average or worst case conditions (Envirocon 

Ltd. 1986, Oguss and Erlebach 1376). 



8.0 ECONOMIC EVRLUFITION OF THE PROPOSED YUKON PLFICER MINING 

I DEL I NES 

R number of economic assessments of the proposed placer 

guidelines were prepared prior t o  the public review in 1383. 

These studies came t o  such remarkably different conclusions that 

t h e  Christensen Committee commissioned one further study in an 

attempt t o  rationalize some of the differences (DPR Consultants 

Ltd, 1983). The first part o f  this section will highlight t h e  

results and canclusions reached by the various studies and will 

comment o n  some o f  the assumptions and methods used by the 

different authors in arriving at their conclusions. 

Major assumptions made by the authors o f  the earlier 

economic assessments were that the current ( l98O-8l) trend in the 

price of gold wc~uld continue and the placer mining industry would 

cant inue t o  grow a s  a function o f  the price o f  gold. These 

assumptions have proven to be wronq. Pllso, in 1982, there was 

little direct data relating the price of gold t o  factors such a s  

t h e  number o f  operations or the number of people directly 

employed by the placer mining industry. These data are now 

available for the years 1978 through t a  1985, 

The second part of this sect ion will use the most current 

data t o  estimate the effect of the proposed Yukon Placer Mininq 

Guidelines o n  the level o f  mining activity, on the number of 

pec~ple directly employed in mining, and o n  the level of placer 

gold product icm. 



8.1 R Review of Previous Studies 

Four studies have attempted to assess the benefits and 

costs that would occur as a result of implementing the proposed 

placer mining guidelines. Two of these studies were undertaken by 

federal government departments, one by the Klondike Placer Mining 

Flsssociat ion, and cane by the Yukor~ Conservation Society. This 

paper reviews the following reports: 

1) S 3 a c t  Rnalysis for the Yukon Placer 

Mininq Guidelines, prepared by DOE (1383); 

2) Benefit-Cost Qnalysis of the Praposed Yukon Placer 

Guidelines, prepared by Marvin Shaffer and 

Qsscciates C19831, for DFO; and 

3) Rn Rssessment ccf the Proposed Yukon Placer Mininq 

Guidelines, prepared by IEC Beak Limited (1383), for the 

Klondi ke Placer Miners Qssociat ion. 

The fourth ecc~nomic eval uat ion, Discussion of Benefit Cost 

Rnalysis of Yukon Placer Mininq Guidelines, prepared by R. K. 

House and Rssociates for the Yukon Conservation Society could not 

be obtained and therefore was not reviewed. However, the summary 

of the methods, assumptions and findings of all four studies, 

prepared for the Christensen Commit tee, was reviewed. 

The DOE and KPMR studies examine the effect of the proposed 

guidelines on emplc1ymer1t and wealth generation. The DOE study is 

broadest in scope, considering both the costs to the placer 

mining industry and the benefits to the fish resource resulting 

from implementat ion of the guide1 ines. The study commissioned by 

the KPMfl focuses on the economic and social custs to the 



placer mining industry. The remaining two studies consider only 

t h e  pure economic effects o f  the proposed guidelines. all four 

studies use benefit-cost analysis a s  an indicator o f  the value of 

t h e  proposed guidelines t o  society. 

Rlthough the socioeconomic impact assessment prepared by DOE 

calculates benefit-cost ratios under a number of different 

assumpticins, DFO chose tct prepare their own analysis due to, what 

were considered t c ~  be, errors in the methodology used by DOE. The 

errors relate t o  the way in which the authors o f  t h e  DOE 

assessment calculated benefit and cost values: 

"What must be emphasized here is that economic 
benefits and economic costs have very specific 
meanings in benef it-cost analysis. They refer t o  
the increase or decrease in the net value of 
the output o f  an industry. . . . However it (the 
DOE analysis) focused primarily on the gross 
values o f  the increase in fisheries activities 
and the gross value of the decrease in placer 
mining product ion" {Marvin Shaf fer and Rssociates 
1983). 

Flll fc~ur studies used a similar approach t o  calculating the 

benefits and costs resulting from the implementation o f  the 

proposed Yukon Placer Mininq Guidelines. The benefits of 

implement ing the proposed regulat ions are compared t o  the costs 

imposed or1 scciety a s  a result of the requlat ions. Fls a result a 

benefit/cost ratio is calculated t o  indicate, in economic terms, 

t h e  value af the prctposed regulations t o  Canadian society. Only 

benefits accruing t o  the fish resource and its subsequent 

exploitat ion are quantified in the assessmerrts. Costs are 

determined by adding a predicted decrease in the value of gold 

production and the sum of the incremental increase in operating 

~ ~ 1 s t  s faced by the industry. 



The DOE study provides most o f  the data used by the ather 

authors (DPR Consulting Limited 1983). DOE and Shaffer both state 

that other, unquant i f ied, bertef its would be expected t o  occur a s  

a result of the guidelines, including increases in wildlife and 

aesthetic values and improvements in water quality. 

The following sections will summarize the conclusions 

reached by the different studies and will highlight some o f  the 

differences in assumptionsi and methods used. Four major 

components wi 1 1 be emphasized : benefits t o  the f i sh resource, 

casts t o  the placer mining industry, the benefit-cost analyses 

and the effect 

8.1.1 The Fish 

of t h e  guidelines o n  employment. 

Resource 

Benefits t o  the fish resource resulting from implementation 

of the proposed guidelines result from two sources [DaE 1983). 

Firstly, active mines would be farced t o  alter or eliminate 

practices that adversely affect fish habitat, leading t o  

increased fish product ion in streams present 1 y degraded by placer 

mining. Secondly, the restricting of placer mining activity in 

new areas would prevent future, negat ive impacts by providing 

increased prot ect ion t o  the fish rescturce. 

Benef its Due t o  Habitat Rehabilitation 

Benefits resulting from improvements t c ~  the fish resource are 

allotted t o  four components of the fishery: 

1) the commercial fishery; 
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2) the domestic fishery; 

3) the native food fishery; and 

4) the sports fishery. 

The four fisheries were divided into freshwater and anadromous 

components and annual economic val ues for each component of each 

fishery were calculated (Table 8-1). In addition to the 

calculated value of production of the fisheries to the Canadian 

ecormmy, the studies included, as a benefit, a credit for salmon 

that were spawned in Canada but captured by Rlaskan fishermen. 

The inclusion of this credit was based on the assumption that, as 

part of the ongoing Canadian/ Rmerican fishery negot iat ions, an 

agreement on the division of salmon in the Yukon River would be 

reached. To the present date, no such agreement has been obtained 

and Canada does not receive any credit for Yukon River salmon 

taken by the FIlaskan cornrnercial fishery (K. Petri; Troll 

Biologist, DFO; pers cam). 

Shaffer decreased the wholesale price received by fish 

processors by t h i rt y-f i ve percent to account far capture and 

processing costs. The thirty-five percent reduction to calculate 

net benef it5 was rationalized as it is the same value used by DFCl 

for est imat inq the benefits of the Salmon Enhancement Program 

(Shaffer l383). In additic~n Shaffer used a value of twenty 

dollars per anqler day, instead of the DOE value of fifteen 

. dc~llars per day, in calculating the ecctnctmic benefit attributable 

to the sport fisheries. 

R11 studies calculated the present worth of the incremental 

increase in value of the four fisheries, resulting from 

implementat ion of the propcased guide1 ires at discount rates of 



Stat us Quo 

Commercial Fishery 400,160 

Domestic Fishery 180,190 

Native Fishery 687,070 

Sports Fishery 5,269,755 

Rlaskan Credit 

i3pt imist ic 

Total approx. 7,500,000 approx. 9,000,000 

1) from DOE (1983) 



five, ten and fifteen percent (Table 8.2). Various sensitivity 

tests were performed by the different authors to test the effect 

of changing their assumpt ions on the present value calucat ions, 

Two fish product ion scenarics were used by DOE, the first, 

assumed the level of production remained similar tci that reported 

for 1982 and is referred to as the "Status Quo" Scenario. The 

secand scenario, ref erred to as the "Opt imist ic Scer~ario" assumed 

increased fish product ion, compared to 1982 levels. Shaf fer and 

the KPMQ developed three scenarios for evaluating the effect of 

the proposed guidelines on the fish resource. a11 three scenarios 

were based on the assumption that the amount of mining activity 

was positively related to the price of gold and higher gold 

prices would result in more damage to fish habitat and therefore, 

decreased fish product ion. 

Benefits to the fish resource were assumed by DOE and Shaffer 

t o commence immediat ely upon the implementat ion of the proposed 

guidelines. The real value of the fish resource was assumed to 

increase at an annual rate of one percent. The KPMR assumed that 

benefits resulting from increased fish product ion would not be 

realized until four years after the implementaiun of the proposed 

guidelines because, on average, there is a four year lag between 

fish spawning and the retcrn of mature adults which are the 

target of the fisheries. 

Habitat Protect ion Benefits 

Implementation of the proposed guidelines is argued for in 

order t c ~  prevent future habitat degradation as a result of placer 



TFIBLE 8.2 
PRESENT WORTH OF THE INCREMENTUL INCRERSE I N  THE VQLUE O F  
THE YUKON FISHERIES (9 millions 1983 Cdn.) 

 DOE^ ~ h a f  fer2 KPMFI~ 
Status Optimistic Low Hi gh Low Med High 

Quo 
D i sco ur~t 
Rate 

1) from DOE (1383) based on gross values of the fisheries 
but does not include credit for Rlaskan catch. Benefits 
assumed to accrue indefinitely into the future. Inludes 
only habitat rehabilitation benefits 

2) from Shaffer (1'383) based on net value of fisheries 
but allowing a 31.5% credit for Rlaskan caught 
salmon. Benefits assumed to accrue indefinitely 
into the future. Includes both habitat rehabilitation 
and habitat protect ion benefits. 

3) from IEC Beak Limited (1383) based on net value of 
fisheries, including a 31.5% credit for Rlaskan 
caught fish. Realizatiors of benef it5 assumed to 
start four years after implementation of guidelines 
and continuing for thirteen additional years. Includes 
both habitat rehabilitation and habitat protect ion 
benefits. 



m i n e r s  moving i n t o  areas n o t  p r e v i c ~ u s l y  mined (DaE 1303). The 

e x t e n t  and  t i m i n g  of h a b i t a t  p r o t e c t i o n  b e n e f i t s  would o c c u r  a s  a 

f u n c t i o n  of t h e  r a t e  of g rowth  i n  t h e  p l a c e r  min ing  i n d u s t r y  w i t h  

h i g h  g o l d  p r i c e s  i m p l y i n g  a faster  ra te  of growth.  

Based c ~ n  5wo d i f f e r e n t  s c e n a r i o s  fo r  t h e  p r i c e  of g o l d  and ,  

h e n c e  t h e  l e v e l  of a c t i v i t y  i n  t h e  p l a c e r  m i n i n g  i n d u s t r y ,  DOE 

e s t i m a t e d  t h e  a n n u a l  h a b i t a t  p r o t e c t i o n  b e n e f i t  t o  e q u a l  be tween  

t w o  and  o n e  h a l f  p e r c e n t  and  f i v e  p e r c e n t  of t h e  t o t a l  v a l u e  of 

t h e  f i s h  r e s o u r c e .  S h a f f e r  u sed  t h e  s a m e  p e r c e n t a g e s ,  b u t  a p p l  i e d  

t h e m  t o  h i s  c a l c u l a t e d  n e t  v a l u e s  ( T a b l e  8.3) .  

DiYE and  S h a f  f er assumed t h a t  h a b i t a t  p r o t e c t  i o n  bene f  i t5 

would commence immed i a t  el  y  upon implement  a t  i o n  of t h e  p r o p o s e d  

g u i d e l i n e s .  The KFMn a r g u e d  t h a t  b e n e f i t s  r e s u l t i n g  f r o m  h a b i t a t  

p r o t e c t i o n  would n o t  b e g i n  u n t i l  t h e  i n d u s t r y  had expanded  i n t o  

r 1 e W  areas and  assumed t h a t  t h e s e  b e n e f i t s  would n o t  o c c u r  u n t i l  

ten y e a r s  af ter  i m p l e m e n t a t  ion  of t h e  p r o p o s e d  g u i d e 1  i n e s .  

F u r t h e r ,  t h e  KPMR assumed t h a t  a n y  b e n e f i t  r e s u l t i n g  f r o m  h a b i t a t  

p r o t e c t i o n  would n o t  be  r e a l i z e d  u n t i l  f o u r  y e a r s  a f te r  it 

o c c u r r e d  b e c a u s e  u f  t h e  l i f e  h i s t o r y  of t h e  f i s h .  

8.1.2 C o s t s  t o  t h e  P l a c e r  Mining I n d u s t r y  

C o s t s  t o  t h e  p l a c e r  min ing  i n d u s t r y  are a r g u e d  t o  r e s u l t  from 

t w o  s e p a r a t e  effects. F i r s t l y ,  some p r e s e n t  o p e r a t  i o n s  migh t  n o t  

te a b l e  t c ~  m e e t  t h e  s t a n d a r d s  set o u t  i n  t h e  g u i d e l i n e s  b e c a u s e  

of s i t e  s p e c i f i c  c o n s t r a i n t s .  T h e s e  u p e r a t  i o n s  a r e  assumed t o  

cease o p e r a t  i o n  w i t h  a n  accsmpany ing  r e d u c t  icm i n  g o l d  

p r o d u c t  icm. Second1  y ,  t h o s e  o p e r a t o r s  left  i n  b u s i n e s s  would b e  
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TQBLE 8.3 
PRESENT WORTH OF THE INCREMENTRL INCRERSE I N  THE VRLUE OF 
THE YUKON FISHERIES RESULTING FROM HRBITRT PROTECTION 
BENEFITS ($ m i l l i o n s  1983 Cdn.) 

 DOE^ ~ h a f  f ere K P M R ~  
S t a t u s  O p t i m i s t i c  Low High  Low Med H i g h  

Quo 
D i  s;cuunt 
Rate 

1) f r o m  DaE (1983) b a s e d  o n  g r o s s  v a l u e s  of t h e  f i s h e r i e s  
b u t  d o e s  n o t  i n c l u d e  c r e d i t  for  R l a s k a n  c a t c h .  B e n e f i t s  
a s s u m e d  t o  a c c r u e  i n d e f i n i t e l y  i n t o  t h e  f u t u r e  

2) i n c l u d e d  i n  v a l u e s  r e p o r t e d  i n  T a b l e  8.2 

3 1  i n c l u d e d  i n  v a l u e s  r e p o r t e d  i n  T a b l e  8.2 



f a c e d  w i t h  h i g h e r  cos ts  c:f p r o d u c t  i o n ,  a s  a r e s u l t  of i n c r e a s e d  

e x p e n d i t u r e s  t o  treat t h e i r  e f f l u e n t .  

Reduc t  i s n  i n  t h e  Number of O p e r a t o r s  

The s t u d y  u n d e r t a k e n  for  t h e  KPMQ p r e d i c t e d  t h a t  a t  least 

f e u r t y - f o u r  p e r c e n t  of c u r r e n t  p l a c e r  min ing  o p e r a t i o n s  would be  

f o r c e d  t o  c e a s e  o p e r a t i o n s  i f  t h e  g u i d e l i n e s  w e r e  implemented  a5 

proposed .  T h i s  c o n c l u s i o n  w a s  b a s e d  o n  t h e  a s s u m p t i o n  t h a t  a l l  

o p e r a t o r s  o n  s t r e a m s  w i t h  e i t h e r  "R" or "B" c l a s s i f i c a t i o n s  would 

b e  f o r c e d  t o  q u i t .  DOE e s t i m a t e d  t h a t  a p p r o x i m a t e l y  s i x t e e n  

p e r c e n t  of c u r r e n t  o p e r a t o r s  would n o t  b e  a b l e  tc: c o n t i n u e  a t  

t h e i r  p r e s e n t  site and  t h u s  wcruld b e  f o r c e d  o u t  of b u s i n e s s .  The 

e s t i m a t e d  s i x t e e n  p e r c e n t  r e d u c t  i o n  p u t  f o r t h  by DOE w a s  b a s e d  o n  

t h e  r e s u l t s  of a " r i s k  model" The  r i s k  model a s s e s s e d  t h e  

l i k e l i h o o d  of a s p e c i f i c  a p e r a t i o n  c o n t i n u i n g  b a s e d  o n  

c o n s i d e r a t i o n  of t h e  f o l l o w i n g  v a r i a b l e s :  

s i z e  o f  o p e r a t i o n  (assumed t u  reflect t h e  r e s o u r c e s  

a v a i l a b l e  t o  t h e  o p e r a t o r ) ;  

y e a r s  of e x p e r i e n c e  ( a n  e x p e r i e n c e d  o p e r a t o r  is 

t o  b e  m o r e  c a p a b l e  of a d j u s t i n g  t o  new r u l e s ) ;  

v a l l e y  w i d t h  (narrc:w v a l l e y s  restrict t h e  o p e r a t o r s  

f l e x i b i l i t y  w i t h  r e s p e c t  t o  m o d i f y i n g  h i s  min ing  

p r a c t  ices) ; and 

s t r e a m  c l a s s i f i c a t i o n  ( m i n e r s  work ing  on  "R",  "B" o r  

"C" s t r e a m s  h a v e  t o  m e e t  more s t r i n g e n t  r e q u i r e m e n t s  

t h a n  t h o s e  c~r; "D" or " X "  streams). 

The number of min ing  o p e r a t i o n s  t h a t  would b e  a f f e c t e d  by t h e  



p r o p o s e d  g u i d e l i n e s  w a s  assumed by a l l  a u t h o r s  t o  b e  a f u n c t i o n  

of t h e  p r i c e  of g o l d .  Lower g o l d  p r i c e s  would r e d u c e  t h e  number 

of o p e r a t o r s ,  w i t h  t h e  g r e a t e s t  r e d u c t  i o n  o c c u r r i n g  amongst  

o p e r a t o r s  work ing  new, urrproven ground. 

R model w a s  d e v e l o p e d  by DOE (lZI&Z), b a s e d  o n  a linear 

r e g r e s s i o n  of t h e  p r i c e  of g o l d  a g a i n s t  g o l d  p r o d u c t  ion.  T h i s  

model w a s  u sed  by DOE and  S h a f f e r  t o  p r e d i c t  t h e  r e d u c t i o n  i n  t h e  

p r e s e n t  v a l  u e  of a rc jua l  income r e s u l t  i n g  f r o m  s o m e  o p e r a t o r s  

b e i n g  f o r c e d  o u t  of b u s i n e s s  ( T a b l e  9 .4) .  The  KPMR used  t h e  s a m e  

model b u t  w i t h  t h e i r  h i g h e r  e s t i m a t e  of t h e  number of o p e r a t o r s  

t h a t  would b e  f o r c e d  o u t  of b u s i n e s s ,  t o  c a l c u l a t e  t h e  r e d u c t i o n  

i n  i n d u s t r y  income. R. K. House and  F S s s c c i a t e s  u s e d  t h e  DOE model 

as w e l l  a s  t w o  a l t e r n a t i v e s  i n  e v a l u a t i n g  t h e  effect of a 

r e d u c t  i o n  i n  t h e  number of m i n e r s  o n  t h e  g e n e r a t  i o n  of income(DPFS 

C u n s u l t i n g  Ltd. 1393). R. K. House made a n  a t t e m p t  t o  s e p a r a t e  

t h e  income a c c r u i n g  t u  Canada  f r o m  t h e  t o t a l  income. P r e s e n t  

v a l u e s  for t h e  r e d u c t i o n  i n  i n d u s t r y  income w e r e  c a l c u l a t e d  a t  

f i v e ,  t e n  and  f i f t e e n  p e r c e n t  d i s c o u n t  rates. 

C o s t s  t o  O p e r a t o r s  Remaining i n  B u s i n e s s  

O p e r a t o r s  r e m a i n i n g  i n  b u s i n e s s  af ter  t h e  imp lemen ta t  i o n  of 

t h e  p r o p o s e d  g u i d e l i n e s  would b e  f a c e d  w i t h  h i g h e r  o p e r a t i n g  

costs. T h e s e  h i g h e r  costs would r e d u c e  t h e  incomes  of t h e  mine r s .  

DOE c a l c u l a t e d  t h e  i n c r e a s e d  c o s t  t o  m i n e r s  ba sed  o n  t h e  e f f l u e n t  

s t a n d a r d  i n d i v i d u a l  o p e r a t i o n s  would be r e q u i r e d  t o  m e e t ,  o n  t h e  

r e e d  t o  h a v e  

or1 t h e  cost 

d  i v e r s i  orrs d e s i  q r e d  by p r o f  essi cmal erq i n e e r s ,  and 

of m e e t  i n g  t h e  r e h a b i  l a t  i o n  s t a n d a r d s .  S h a f  fer and 
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TRELE 8.4 
PRESENT WORTH OF THE INCREMENTAL DECRERSE IN THE VGLUE OF 
PLGCER GQLD PRQDUCTION RESULTING FRUM MINERS BEING FORCED 
OUT OF BUSINESS ('$ millions 1383 Cdn. 1 

D # E ~  ~ h a f  f er2 KPMG~ 
St at us O p t .  Low Med High L o w  Med High 

Quo 
Di scaunt 
Rate 

1 )  from DOE (1983) based on costs startinq immediately 
and continuing for thirteen years. 

2 1  from Shaffer (1983) based on costs starting 
immediately and continuing for thirteen years. 

3) from IEC Beak (1983) based on costs starting 
immediately and continuing for thirteen years. 



R, K. House used the DOE estimates for increased costs to the 

industry (DPR Consulting Ltd. 1983). The KPMR argued that the 

cast estimates used by DOE were low and did not quantify all 

significant factors- Rll authors calculated the effect of these 

increased operating costs on industry income and used the 

calculated decrease in income as the cost to the remaining mining 

ir~dustry of inplement ing the propsed guidel ines. Similar to the 

metkod used in calculating the fish resource benefit, Shaffer 

reduced gross incomes to net income by allowing for the cost of 

production. In the case of placer mining, it was assumed that 

operating costs equal eighty percent of gross revenues and that 

increases in costs due to guideline requirements would be added 

to exist ing operat ing costs. 

The present value of the incrementral increase in operating 

costs to existing miners for three different gold price scenarios 

were calculated at discount rates of five, ten and fifteen 

percent (Table 8.5). 

8.1.3 Benef it-Cost Rat ios 

Using the quantified benefits accruing to the fish resource 

and the quantified costs to the placer mining industry, all 

authcws calculated benef it-cctst ratios (Table 8.6). Rlthough the 

calculations were based on a number of different assumptions, all 

but clne of the values were less than one. Therefore, based on 

ecc~ncmic considerat ioris, irnplemerrt at ion of the guidel ines, as 

proposed in 1383, would be inappropriate as society suffers a 

loss that is greater than the offsetting benefits. Certainly, 
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TRBLE 8.5 
PRESENT WORTH OF THE INCREMENTRL INCRERSE IN COSTS FRCED 
BY MINERS REMRINING IN BUSINESS (B millions 1983 Cdn.) 

D Q E ~  ~ h a f  f er2 KPMFI~  
St at us Opt. Low Med High Low Med High 

Quo 
D i scount 
Rate 

1) from DClE (1983) based an costs starting immediately 
and continuing for thirteen years. 

2) from Shaffer (1983) based an casts starting 
r ,  yeEir5. immediately and cantinuing f=r thirtee-. 

3) from IEC Beak (1983) based on casts start ing 
immediately and cunt inuing for thirteen years. 



TQBLE 8.6 
BENEFIT-COST RRTIOS 

 DOE^ ~ h a f  f er2 KPMG 
St at us Opt. Law M e d  High Law Med High 

Quo 
Discount 
Rate 

@5% -21 -12 -95 --- -32 1 -07 -03 

@10% -13 -05 -58 --- . 20 1 -07 -03 

@15% - 1 0  -035 -37 --- . 17 . 1 -12 -03 

1) from DaE (1383) based on costs starting immediately 
and cant inuing for thirteen years. 

2) from Shaffer (1983) based can costs starting 
immediately and continuing for thirteen years. 

3) from IEC Beak (1383) based on costs starting 
immediate1 y and cont inuing for thirteen years, 



t h e r e  are o t h e r ,  unquan t  i f i e d  cos ts  and b e n e f i t s  t h a t  may b e  

j u d g e d  i m p o r t a n t  enough t o  i g n o r e  t h e  p u r e l y  economic  a n a l y s i s .  

However, b a s e d  o n  t h e  i n f  u rmat  i o n  i n  t h e  econorfli c a s s e s s m e n t s ,  

t h e  p roposed  q u i d e l i r e s  s h o u l d  b e  r e v i s e d  i f  n o t  s c r a p p e d  

a l t o g e t h e r .  

Employment i n  t h e  f i s h i n g  sector is a r g u e d  t o  i n c r e a s e  a s  a 

r e s u l t  of t h e  i n c r e a s e d  number of f i s h  a v a i l a b l e  for  c a p t u r e  (DOE 

l983). The i n c r e a s e  i n  employment i n  t h e  f i s h i n g  i n d u s t r y  w a s  

b a s e d  o n  t h e  number of l i c e n c e s  i s s u e d  fo r  t h e  1981-1982 f i s h i n g  

s e a s o n  and,  i n  t h e  case of t h e  d o m e s t i c ,  n a t i v e ,  a n d  c o m m e r c i a l  

f i s h e r i e s  t h e  number of f i s h e r m e n  is a d j u s t e d  upwards  t o  i n c l u d e  

f a m i l y  members who f i s h  b u t  are n o t  l i c e n c e d .  F i s h i n g  i n  t h e  

Yukors T e r r i t o r y  is a s e a s o n a l  o c c u p a t i o n ,  w i t h  t h e  m a j o r i t y  ctf 

t h e  a c t i v i t y  c c c u r i n g  o v e r  t h e  t w o  t o  t h r e e  months  t h a t  t h e  

salmctn are m i g r a t  i n g  u p s t r e a m  t o  spawn (DOE 1383). DOE estimates 

an i n c r e a s e  i n  t h e  number of p e o p l e  i n v o l v e d  i n  f i s h i n g  b u t  

makes  n o  a t t e m p t  t o  t r a n s l a t e  t h i s  number i n t o  y e a r s  of 

employment ( T a b l e  S. 7). F3 d e c r e a s e  of employment i n  t h e  p l a c e r  

m i n i n g  i n d u s t r y  is c a l c u l a t e d  by b o t h  DOE and  t h e  KPMG. B a t h  

e s t i m a t e s  are based  cm t h e  r e s p e c t i v e  d e c r e a s e s  i n  t h e  number of 

o p e r a t i n g  mines. F o r  a n  u n s p e c i f i e d  r e a s o n ,  DtlE d u e s  n o t  i n c l u d e  

t h e  mine  s w n e r / o p e r a t a r  a s  b e i n g  employed by t h e  e n t e r p r i s e  w h i l e  

a t  t h e  s a m e  time t h e y  c o n s i d e r  a f i sher rnan  t h a t  o p e r a t e s  h i s  own 

b o a t  a s  ernplctyed. 

T h e s e  f i g u r e s ,  when a d j u s t e d  to reflect a n n u a l  employment, 
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TFIBLE 8- 7 
EFFECTS ON EMPLOYMENT OF IMPLEMENTING THE PR5POSED GUIDELINES 

 DOE^ K P M F I ~  
Status Optimistic 

Fisheries 11-16 15-20 n. a. 

Placer Mining 

direct employment (20-24) (48-56) (131-254) 

indirect empl uyment (l0-12> ( 2 4 - 2 .  (508-653) 

1) from DOE (1383). Employment figures for fisheries 
ad-justed to employment years by assuming the 
averaqe job in the industry lasts for three months. 

2) fom IEC Beak (1983) 



indicate that jobs will be lost if the guidelines are implemented 

as currently prapased (Table 8-71, This est imate of the number of 

persan-years of employment that will be lost is conservative as 

it does not include owners who work directly on the mine site. 

0.2 Rdditicmal Economic Rnalysis 

Since the original economic assessments were completed in 

1983, the price of gold has fallen to reach what appears to be a 

steady value of between 8330 arid $350 LIS per ounce. Cls the 

earlier studies used only data from the period from 1372 to 1981, 

the inclusion of the now available data up to 1985 results in a 

longer data!sase and hence may provide a more accurate model, 

Rlso, the database used by the previous studies was significantly 

affected by the rapid escalation in the price of gold that 

c~ccurred in i474 and 1380 [Rppendix 6-01. 

R mathematical model, relating the price of gold to the level 
! 

of mining activity is developed here using linear regression 

techniques. This model is ccmstructed in the same manner as used 

by the previous studies, 

Since 1'378, the Department of Northern nffairs, in 

Whitehorse, has alsa kept a record of the number of active mining 

operations and the number of people directly employed in the 

industry. This new data a1 lctws the development of additional 

models that relate not only gold production to the price of gold 

but also the nurnber of operators and number of employees to the 

price of gc~ld. Use of these models allows sane of the employmerrt 

and social effects of implementing the proposed regulatior~s to be 



assessed. 

The fundamental assumptions reqbired to use the models put 

forth in this section include: 

1) Placer miners are prafit seekers and will operate if they 

can make a profit over and above normal returns to 

capital, labour and land arid with an allowance for risk; 

2) Placer miners are more or less free to enter or leave the 

industry; 

3) The existing data accurately reflects the response of the 

placer mining industry to changes in the price of gold; 

4) Placer miners will react the same way to increased costs 

as they will to decreased revenues.That is, profit, 

defined as the difference between revenues and costs, are 

what determines the act ions that placer miners wi 11 take; 

and 

5) The price of gold will remain relatively stable- 

These assumptions allow the use of regressiun equations to model 

the relationships between the price of gold as the independant 

variable, and the level of gold production, riumber of operatiorrs 

and number of employees as dependant variables 



8.2.2 The Models 

R number of possible relationships between the price o f  gold 

and the level of product icm were tested {R~pendix 6). The most 

signi f icant relat ionship {rE=O. 34) was obtained by regressing 

t h e  level o f  production, iri ounces, against the price of gold in 

t h e  previous year. This is reasonable a s  it takes some time for a 

placer mirier t o  mobilize the equipment, labour, and supplies 

required for a mining season and a n  operator cannot be expected 

t o  respond instantly t o  changes in the price yf gold. The 

relationship is given by the equation: 

y = 131x - 1260 < 1) 

where : 

x is the average price of gold in the previous year; 

y is the amount of gold prctduced. 

Similarily equations relating the price o f  gold t o  the number 

o f  operators and the number of employees were derived CQppendix 

6). The mc~st significant relationship between the price o f  gold 

and the number of operat ions <rE=O. 85) was found t c ~  be: 

y = . ESx -1-70 (2) 

where: 

x is the average price of gold in the previous year; 

y is the number of operating placer mines. 

The rncrst significant relationship between the price of gold and 

t h e  number of employees in the placer mining industry <r2=0. 98) 

was found t o  be: 

y = . 3 3 x  + ZOO 



where: 

x is t h e  a v e r a g e  p r i c e  of g ~ l d  i n  t h e  c u r r e n t  yea r :  

y  is t h e  number o f  p e o p l e  employed p l a c e r  mining. 

8.2.3 The E f f e c t  o f  I n c r e a s e d  C o s t s  on t h e  P l a c e r  Mining 

I n d u s t r y  

The i n c r e m e n t a l  costs a s s o c i a t e d  wi th  t h e  implementat  i o n  of 

t h e  proposed p l a c e r  mining g u i d e l i n e s  w e r e  e s t i m a t e d  based on 

e x i s t  inq  d a t a  (Rppendix 7 ) .  These  i n c r e m e n t a l  c o s t s  are e x p r e s s e d  

i n  t e r m s  of ounzes  o f  go ld  produced (Tab le  8-8). 

Implementa t ion  of t h e  g u i d e l i n e s  is p r e d i c t e d  t o  r e s u l t  i n  a  

d e c r e a s e  of between 22 and 47 p l a c e r  mining o p e r a t i o n s  w i t h  a n  

accompany inq  r e d u c t  i o n  i n  d i r e c t  employment of b e t  ween 78 and 195 

j o b s  (Tab le  8.3). Flssuming a f o u r  mcmth mining s e a s o n ,  annua l  

employment w i l l  b e  reduced between 2 6  and 62 person-years .  Using 

t h e  employmerrt m u l t i p l i e r ,  pu t  f o r t h  by DOE, of 1.5, between 1 3  

and 31 i n d i r e c t  pe r son-years  o f  employment wciuld b e  lost  a s  a 

r e s u l t  o f  implement irr t h e  proposed gu ide1  ines .  Thus, between 33 

and 35 y e a r s  o f  employment w i l l  be  lcist  a s  a r e s u l t  of t h e  

r e d u c t i o n  o f  mining a c t i v i t y  t o  g a i n  11 t o  20 y e a r s  o f  employment 

i n  t h e  f i s h e r y  r e l a t e d  jobs.  

The d e c r e a s e  i n  t h e  annua l  p roduc t  i o n  of p l a c e r  gold  is 

p r e d i c t e d  t o  be between 11,337 oz. and 24,437 oz. The v a l u e  o f  

t h e  p r e d i c t e d  Iciss i n  prctduct i o n  r z n g e s  between 85.6 m i  11 i o n  

(Can. 1 and 412.1 m i l l  i o n  (Can. 1. I n c r e a s e d  annua l  c c ~ s t s  f a c e d  by 

m i n e r s  remaining i n  b u s i r e s 5  would r a n g e  between 8900,000 and 

82. 4 m i  ? 1 ion. 
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TGELE 8 - 8  
RaNGE OF ESTIMGTED COSTS RSSOCIRTED WITH IMPLEMENTRTXON OF 
THE PLGCER MINING GUIDE LINES^ 
{$/ounze of gold produced) 

Product i or1 

Per 
Operat ion 

416 oz. /operat ion 

Incremental Cost per Operation 

36,40O/operat ion 5l,60O/operat ion 



TFIbLE 8.9 
PREDICTED PRDDUCTIUN, NUMBER OF OPERflTIUNS QND EMPLOYMENT 
LEVELS BRSED ON THE INCREMENTRL COST OF PRODUCTION 
RESULTING FROM IMFILEMENT#TION OF THE PLRCER MINING 
GUIDE LINES^ 

I n c r e a s e  
i n  t h e  
C o s t  of 
Product  i o n  

Number Number Product  i o n  V a  1  u e  
of of (OZ. ) of 
Opera tors  Employees Product  i o n  

($ m i l l i o n )  

1 )  v a l u e  of g o l d  assumed t o  b e  8496 p e r  o u n i e  



The total annual cost t o  the mining industry would be between 

B6.4 million and B14.5rnilliorr. Discounting these annual costs 

over a thirteen year period at discount rates of five, ten and 

fifteen percent leads t o  a range o f  present values o f  between 

835.7 million and 8136.1 million (Table 8-10>. These present 

values are most strongly influenced by the cost o f  lost gold 

product ion and are considerably higher than t h e  values obtained 

by previous studies. 

R s  the regression line used in this analysis is flatter than 

that used by DOE and Shaffer in their analyses, t h e  difference in 

t h e  calculated present values o f  t h e  guidelines result from t h e  

higher cost estimate for meeting t h e  proposed environmental 

st artdards. 

Several o f  t h e  assumptions used by DOE and Shaffer in 

calculating the benefits o f  the proposed guidelines t o  t h e  fish 

resource likely lead t o  a n  overestimate of the  value of the  

Senef its. These are: 

1) the assumption that all fish production is lost 

from streams that are affected directly by placer 

mining. Mi 11 ign (1'385) reports signif icant chinook 

salmon escapements into t h e  Stewart and Klondi k e  

of which have extensive histories o f  

placel- mini ~q activiy; 

2) the assumption that the value of fish taken by the 

native and dcmestic fisheries is most appropriately 

determined by wholesale o r  retail pricss. R more 

appropriate price would be that paid commercial 

fishermen ctn the Yukon River, T h i s  price is 



TRBLE 9.10 
PRESENT VRLUE OF INCRERSED OF COSTS TO THE PLRCER MINING INDUSTRY 
RESULTING FROM IMFILEMENTfiTIDN DF THE PRf3FSBSED PLRCER M I N I N G  
GUIDE LINES^ 

Rnnual Cost to the Placer Mining lndustryz 
($million Can.) 

6-4 - 8.0 8.0 - 10.4 9.3 - 10.9 2.3 - 14.5 
Di scc~unt 
Rat; e 

@5% 60.0 - 75.0 83.0 - 38.0 87.0 - 102.0 121.0 - 136.1 
@lo% 45.4 - 57.0 62.5 - 73.8 66.0 - 77.4 31.6 - 103.0 

@15% 35.7 - 44.6 49.1 - 58.0 51.9 - 60.8 72.0 - 80.3 

X )  Discount Period = thirteen years. 

2) Rnnual cost to the placer mining industry equal to the lost 
prctductian (Table 8 .9 )  plus, the increase in casts faced by 
miners remaining in business (range of B800,OOO ta 82.4 
mi 1 1  ion). 



3 

If the 

approximately 

Shaffer and a 

DOE; and 

one half the wholesale price used by 

quarter of the retail price used by 

the assumption that benefits t o  the fish resource 

occur indefinitely intu the future, while the costs 

t o  the placer mining industry are only discounted 

for thirteen years. This difference in discounting 

period leads t o  hiqher present values, especially at 

low d iscaunt ra*es. 

fishery benefits were decreased a s  a result o f  

re-evaluating the assumptions discussed above, the resulting 

benet i t-cost rat ios would be reduced further. 

8.3 Currer~t Trends in the Placer Mininq Industry 

Much o f  the previous analysis o f  the Yukon placer mining 

industry was based on the assumption that the price o f  gold would 

cant inue tm increase and, subsequently so would the level c~f 

activity in the industry (DOE 1383). The dip in qcsld prices 

observed in 1981, the last year o f  data avaialable t o  t h e  

previous studis was assurned t o  be temporay (Flpper~dix 6). However, 

the price uf gold has continued t o  decline and aver the last two 

years and appears t u  be sett1ing in at around 8350 US t o  $400 US. 

Gold production dropped in 1381 but has since recovered t u  

pre-recession levels (Figure 8.1). The value of gold produced has 

decreased as a result of the lower unit price (Figure 8.2). The 

rnost <ierestirq trend over the last eight years has been the 

increase in production per mine (Figure 8.3). It appears, 
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FIGURE 8.1 

Trend in Gold Production 
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FIGURE 8.2 

Trend in Gold Value 
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FIGURE 8.3 

Trend in Number of Operations 

YEAR 



, 

although t h e  total number of placfr mining operations has 

decreased, those mines remaining act ive have become more 

efficient (Figure 8.4). 

These trends suggest that t h e  placer mining industry is, at 

present, not in equilibrium with t h e  market forces that determine 

t h e  price o f  gold. The regression equations used t o  predict t h e  

effect o f  price ctn gold production are useful tools, but it must 

be acknowledged that t h e  predictions are not exact. The presently 

predicted relationship betweent t h e  price ctf gold and t h e  level 

of production is flatter than that p ~ t  forward by DOE in 1383 

(Rppendix 6). The change in slctpe of the equations 

t h e  observed increase irr product ion, even at lower 

resu 1 t s f rom 

gold prices. 



FIGURE 8.4 

Trend in Production per Mine 
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The proposed Yukon placer mining guidelines, if formed into 

requlat ions, wi 11 assuredly have a negat ive effect on the mining 

industry. This paper has looked at some of the factors that 

policymakers should consider before turning these guidelines into 

law. Factors to be considered incl ride fairness, efficiency, and 

I enforcability. 

J 

9. 1 Fairness 

5 

The proposed guidelines are fair when compared to the 

regulations governing the placer mining industry in other 

jurisdictions. The effluent quality standards appear to be 

stricter than the situatic~n in Rlaska but this is difficult to 

determine with certainty as different critesnia were used. FIlaska 
m 
"' 
"1, 

I, 
specifies a maximum value of settable solids in the effluent 

while the proposed guidelines for the Yukon specify allowable 

levels of suspended sediment. The effluent standards set in 

British Columbia are stricter than the case proposed for the 

Yukon or presently enforced in Fllaska. California allows no 

discharge to natural streams. 

It would appear that the severity of effluent quality 

standards are directly related ta the nearness of the area to 

centers c~f populations and inversely related to the level of 

mining activity. 

Placer miners repeatedly argue that they are not polluting 

streams with the effluent from their operat ions as the suspended 
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s e d i m e n t  is a  n a t u r a l l y  o c c u r r i n g  m a t e r i a l  and  e v e n t u a l l y  w i l l  

e n t e r  t h e  s t r e a m  a s  a r e s u l t  c ~ f  e ros ic tn .  T h i s  a rgumen t  is weak, 

a s  t h e r e  is s u f f i c i e n t  s c i e n t i f i c  e v i d e n c e  i n d i c a t i n g  t h e  

n e q a t  i v e  effect of s u s p e n d e d  sedirrrerrt o n  f i s h .  However, t h e  

e v i d e n c e  d o e s  n o t  s u g g e s t  t h a t  a s m a l l  amount of s u s p e n d e d  

s e d i m e n t  w i l l  r e s u l t  i n  t h e  t o t a l  d e s t r u c t  i o n  of a f i s h  r e s o u r c e .  

T h e r e  is n o t  enough s i t e  s p e c i f i c  d a t a  t o  a c c u r a t e l y  p r e d i c t  t h e  

i n c r e m e n t a l  impac t  of p l a c e r  min ing  i n d u c e d  s e d i m e n t  o n  t h e  f i s h  

r e s o u r c e .  Cllso, t h e  errvironmerrt w i  1 1 e v e n t  u a l  1 y r e c o v e r  t o  a 

p r c ~ d u c t i v e  s t a t e  after  m i n i n g  a c t i v i t i e s  cease b u t  it is a g a i n  

u n c e r t a i n  a s  t o  haw l o n g  t h i s  r e c o v e r y  w i l l  t a k e .  The  p o l i c y m a k e r  

s h o u l d  r e a l i z e  t h a t  t h e  m i n i n g  v e r s u s  f i s h  d e b a t e  is n o t  b l a c k  

a n d  w h i t e ,  t h e  t w o  d o  c o - e x i s t  and  a n y  act ion a f f e c t i n g  one w i l l  

affect t h e  o t h e r .  

a11 j u r i s d i c t i o n s  r e s p c t n s i b l e  fo r  r e g u l a t i n g  p l a c e r  m i n i n g  

a g r e e  t h a t  t h e  u s e  of s e t t l i n g  ponds  c a n  be e f f e c t i v e  i n  t r e a t i n g  

m i n e  e f f l u e n t s .  R e g u l a t i o n s  r e q u i r i n g  t h e  c o n s t r u c t  i o n  and  
I 

m a i n t e n a n c e  of a p p r o p r i a t e l y  s i z e d  sett 1 i n g  ponds  c a n  b e  

r a t  i o n a l  i z e d ,  b a s e d  ctrr t h e i r  cost and  d e m c t r ~ s t r a t e d  effect i v e n e s s .  

S i m i l a r  t o  t h e  case of t h e  e f f l u e n t  q u a l i t y  s t a n d a r d s ,  t h e  

r e q u i r e m e n t s  f o r  mine  s i te r e h a b i  1 i t a t  i o n  and  deve lopment  p l a n s ,  

a s  c o u r t a i r e d  irr t h e  p r o p o s e d  Yukcm p l a c e r  min ing  g u i d e l i n e s ,  are 

c c w ~ s i s t e n t  w i t h  t h e  r e q u i r e m e n t s  i n  R l a s k a  and  B r i t i s h  Columbia.  

H ~ w e v e r ,  t h e  p roposed  g u i d e l i n e s  fo r  t h e  Yukctn T e r r i t o r y  are much 

m o r e  s p e c i f i c  t h a n  r e g u l a t i c m s  i n  B r i t i s h  Columbia,  t h i s  may make 

i t  d i f f i c u l t  tct a d a p t  t o  s i t e  s p e c i f i c  c c . n s t r a i n t s .  I f  a 

mechanism c o u l d  b e  p u t  i n  p l a c e  t h a t  would a l l o w  i n d i v i d u a l  

c ~ p e r a t o r s  t o  n e g o t i a t e  s i t e  s p ~ c i f i c  v a r i a n c e s  t o  t h e  r e g u l a t i o n s  
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i t  s h o u l d  b e  p o s s i b l e  t o  p r o t e c t  t h e  a q u a t i c  r e s o u r c e  w h i l e  a t  

t h e  s a m e  t i m e  f o s t e r i n g  t h e  growth  of t h e  m i n i n g  i n d u s t r y .  

The propclsed g u i d e l i n e s  would r e g u l a t e  t h e  Yukon p l a c e r  

m i n i n g  i n d u s t r y  i n  a manner  s i m i l a r  t o  o t h e r  r e s o u r c e  e x t r a c t i o n  

i n d u s t r i e s .  I f  a n y t h i n g ,  t h e  p r o p o s e d  g u i d e l i n e s  are more l e n i e r r t  

t h a n  p r e s e n t  r e q u l a t  i o n s  g o v e r n i n g  o t h e r  f o r r n s  of mining.  T h i s  is 

r e a s o n a b l e ,  as i n d i v i d u a l l y  p l a c e r  o p e r a t i o n s  are much s m a l l e r  

t h a n  h a r d r u c k  m i n e s  and d c ~  n o t  p o s e  t h e  same e n v i r o n m e n t a l  t h r e a t  

as waul d  a mul t  i - m i  11 i o n  d o 1  l a r  h a r d r o c k  m i r t e .  However, t h e  

pc t l i cymaker  must k e e p  i n  mind t h e  c u m u l a t i v e  effect of many small 

m i r ~ e s .  P a r t  ctf t h e  d i f f i c u l t y  i n  r e g u l a t i r r g  t h e  Yukon p l a c e r  

m i n i n g  i n d u s t r y  arises f r o m  t h e  fac t  t h a t  t h e r e  are many s m a l l  

m i n e s  o p e r a t  i n g  o v e r  a l a r g e  g e o g r a p h i c a l  area. 

I t  c a n  b e  a r g u e d  t h a t  t h e  p l a c e r  m i n i n g  i n d u s t r y  is b e i n g  

h a r s h l y  d e a l t  w i t h ,  f u r  t h e  p u r p o s e  of b e n e f i t t i n g  t h e  f i s h i n g  

i n d u s t r y  i n  t h e  Yukcm T e r r i t o r y .  T h i s  is p a r t i c u l a r l y  t r u e  i f  

ecctncmic e f f i c i e n c y  is uscd as  a criteria. It a p p e a r s  t h a t  t h e  

a u t h o r s  u f  t h e  p r o p o s e d  g u i d e l i n e s  feel t h a t  t h e  m i n i n g  i n d u s t r y  

s h o u l d  s u f f e r  t o  b e n e f i t  t h e  f i s h e r y .  T h i s  is u n d e r s t a n d a b l e  

givers  t h a t  t h e  a u t h o r i n g  d e p a r t m e n t s  are  DOE, DFO and  t h e  Water 

R e s c ~ u r c e s  Sect ictrt of DIRND. M o r e  i n p u t  f r o m  goverrrrnerit g r o u p s  

r ~ s p o n s i  b l  e fo r  ecctnomic deve lopmen t  o r  t h e  min ing  i n d u s t r y  i n  

t h e  d r a f t i n g  of t h e  p roposed  g u i d e l i n e s  may h a v e  r e s u l t e d  i n  a 

m o r e  f l e x i b l e  a p p r o a c h  t u  r e g u l a t i n g  t h e  p l a c e r  min ing  i n d u s t r y .  

T h e  government  u f f i c i a l s  r e s p o n s i b l e  f u r  d r a f t i n g  t h e  g u i d e l i n e s  

d o  n o t  seem t o  a p p r e c i a t e  t h a t  p l a c e r  m i n e r s  a r e  e s s e n t i a l l y  

s m a l l  bus i r~es smen .  R s  such ,  m o s t  p l a c e r  r n i r r e r s  dct rrcit h a v e  t h e  

f i s ca l  and t e c b r ~ i c a l  r e s o u r c e s  t o  r e s p o n d  t o  t h e  g u i d e 1  i n e  
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r e q u i r e m e n t s  i n  t h e  s a m e  way t h a t  a l a r g e  company c o u l d  r e s p o n d .  

Much of t h e  r a t i o n a l  b e h i n d  t h e  p r o p o s e d  g u i d e l i n e s  s e e m s  t o  

h a v e  been  b a s e d  o n  t h e  a s sumpt i c tn s  t h a t  t h e  e x p l o s i v e  g r o w t h  of 

t h e  i n d u s t r y  s e e n  i n  2380 and  1381 would c o n t i n u e  a n d  t h a t  t h e  

i n d u s t r y  would become d o m i n a t e d  by l a r g e  companies .  T h i s  s i m p l y  

h a s  riot c : c c * ~ r r e d .  The  sire of t h e  i n d u s t r y  h a s  d e c l i n e d  s i n c e  

1981 al thcsugh g o l d  p r c ~ d u c t  i o n  h a s  i n c r e a s e d .  The number of l a r g e  

m i n e s  h a s  a l so  d e c r e a s e d ,  l e a v i n g  o n e  t o  c o n c l u d e  t h a t  t h e  

s r n a l  ler, f a m i l y  o p e r a t e d  e n t e r p r i s e s  are  more e f f i c i e n t .  The  

p r o p o s e d  g u i d e l i n e s  s h o u l d  b e  r e v i e w e d  i n  l i g h t  of t h e  c u r r e n t  

make-up of t h e  i n d u s t r y  and  i n  l i g h t  of t h e  way i n  which s m a l l  

b u s i n e s s e s  i n  o t h e r  i n d u s t ~ i e s  a r e  r e g u l a t e d .  

G s  recommended by t h e  C h r i s t  e n s e n  C~rnmi t t ee, t h e  

c l a s s i f i c a t i o n  of a s t r e a m  s h o u l d  b e  a f u n c t i o n  of its p r o v e n  

f i s h e r y  v a l u e .  I t  d o e s  n o t  a p p e a r  t o  h e  f a i r  t o  t h e  p l a c e r  x in i r rg  

i n d u s t r y ,  t h a t  i n  t h e  case of l i m i t e d  d a t a ,  a s t r e a m  is assumed 

t o  s u p p o r t  s i g n i f i c a n t  p o p u l a t i o n s  of f i s h  and  t h e r e f o r e  must  b e  

p r o v i d e d  t h e  maximum l e v e l  of p r o t e c t i o n ,  w h i l e  a t  t h e  s a m e  t i m e  

a s suming  t h a t  a l l  p l a c e r  m i n i n g  a c t i v i t i e s  w i l l  h a v e  a 

s i g n i f  icar~t n e g a t  i v e  irnpact on a q u a t  ic  r e sc tu rces .  I f  a sect i o n  of 

s t r e a m  is p r o v e n  t o  s u p p o r t  i m p o r t a n t  f i s h  r e s o u r c e s ,  it s h o u l d  

h e  p r c ~ t e c t e d  from t h r  a d v e r s e  effects of p l a c e r  mining.  I f  it 

c a n n u t  b e  p r o v e n  t h a t  t h e r e  are si q n i f  i c a n t  f i s h  r e s o u r c e s  a t  

r i s k ,  t h e  s e c t i c m  of stream s h o u l d  b e  o f f e r e d  less p r o t e c t i o n .  

The f i n a l  i t e m  u n d e r  t h e  t o p i c  of f a i r n e s s ,  h a s  t o  d o  w i t h  

t h e  u n c e r t a i n t y  factor o f  t h e  p r u p c ~ s e d  gu ide :  i n e s .  Throughout  t h e  

document a t  i o n  of t h e  p r o p o s e d  g u i d e 1  ires r e f e r e n c e  is made t o  

p o s s i b l e  f u t u r e  arnrnendments t o  t h e  g u i d e l i n e s  t h a t  would, i n  
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effect, i n c r e a s e  t h e i r  s c o p e  t o  i n c l u d e  t h e  p r o t e c t i o n  of 

a d d i t i o n a l  r e s o u r c e  v a l u e s .  To t h e  p l a c e r  m i n e r  t h i s  may mean 

t h a t  b u s i r r e s s  d e c i s i o n s ,  b a s e d  cm t h e  c u r r e n t  r u l e s ,  may b e  

a d v e r e s l  y  a f f e c t e d  by f u t u r e  c h a n g e s  i n  r e g u l  a t  i o n s ,  

3.2 E f f i c i e n c y  

I t  is clear t h a t ,  p u r e l y  from t h e  p o i n t  of v i ew  of economic 

e f f i c i e n c y ,  t h e  g u i d e l i n e s  s h o u l d  n o t  b e  implemented  i n  t h e i r  

p r e s e n t  form. Only  u n d e r  assumpt  i o n s  t h a t  are v e r y  o p t  i m i  st ic 

w i t h  r e s p e c t  t o  t h e  f u t u r e  deve lopmen t  of t h e  Yukort f i s h e r i e s  w a s  

a b e n e f i t - c o s t  r a t i o  g r e a t e r  t h a n  u n i t y  o b t a i n e d .  also, t h e  

a s s u m p t i o n s  used  i n  d e r i v i n g  t h e  b a s e  c a s e  b e n e f i t s  t o  t h e  f i s h  

r e s o u r r e  s e e m  t o  b e  g e n e r o u s ,  l i k e l y  r e s u l t i n g  i n  a n  

o v e r e s t i m a t i o n  of t h e  v a l u e  of t h e  r e s o u r c e .  

M o r e  p e r s o n  y e a r s  of employment would b e  l c ~ s t  i n  t h z  p l a c e r  

m i n i n g  i n d u s t r y  t h a n  g a i n e d  i n  t h e  f i s h i n g  i n d u s t r y  i f  t h e  

p r o p o s e d  q u i  d e l  i n e s  are implemented,  I n  t h e  c h r o n i  cal l y  d e p r e s s e d  

Yukon economy, emplc~yment  is a n  i m p o r t a n t  f a c t o r  i n  t h e  

p o l  i cymak ing  p r o c e s s .  E r o s i o n  of employmerrt g e n e r a t e d  by t h e  

p l a c e r  min ing  i n d u s t r y  would h a v e  a n e g a t i v e  effect o n  t h e  

ecctnomy of t h e  Yukon T e r r i t o r y .  

The g u i d e l  i n e s  s e e k  t o  p r o v i d e  t h e  g r e a t e s t  p r o t e c t  i o n  t o  

areas t h a t  h a v e  n o t  been  mined ta d a t e .  T h i s  means t h a t  a m i n e r  

w i s h i n g  t o  o p e r a t e  i n  a new a r e a  w i l l  be f a r c e d  to face much 

h i g h e r  costs t h a n  t h o s e  work ing  c l a i m s  i n  h i s t o r i c  min ing  areas. 

T h i s  r e q u i r e m e n t  w i l l  l i k e l y  l e a d  t o  a l u n g  t e r m  d e c l i n e  i n  t h e  

p l a c e r  i n d u s t r y  a s  t h e  t r a d i t i o n a l  min ing  areas are  worked o u t .  
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T h i s  d i s c i ~ u r a g e m e n t  of e x p l o r a t  i o n  and  deve lopmen t  of new p l a c e r  

d e p o s i t 5  may b e  c o u n t e r  t u  government '  5 o b j e c t  i v e s  f o r  economic  

exparss ion.  

Gc~vernmerrt h a s  s c w ~ h t  t o  s p e c i f y  i n  d e t a i l  t h e  c o n d i t i o n s  

p l a c e r  m i n e r s  must meet i n  a n  a t t e m p t  t o  h a v e  e n f c w c a b l e  

r e g u l a t i o r r s .  I t  is l i k e l y  t h a t  t h e i r  s p a c i f i c  n a t u r e  w i l l  make 

t h e  g u i d e 1  i n e s  more d i f f i c u l t  t o  e n f o r c e  r a t h e r  t h a n  less 

d i f f i c u l t .  

R l a s k a  h a v e  somewhat s i m p l e r  r e g u l a t i c ~ n s  and y e t  c a n  o n l y  

e n f o r c e  t h e  e n v i r o n m e n t a l  s t a n d a r d s  o n  s t r e a m s  t h a t  are j u d g e d  t o  

h a v e  h i g h  m u l t i p l e  u s e  v a l u e s .  I t  is l i k e l y  w i t h  t h e  number of 

s m a l l  u p e r a t c w s  i n  t h e  Yukon T e r r i t o r y ,  t h e  e x t e n t  of t h e  

g e o g r a p h i c a l  area t h a t  is p r e s e n t l y  b e i n g  mined and  t h e  l i m i t e d  

number  of i n s p e c t o r s  ( t h e r e  are c u r r e n t  l y  f i v e  w a t e r  i n s p e c t o r s  

f o r  t h e  who le  of t h e  Yukon T e r r i t c w y l  t h a t  it w i l l  n o t  b e  

p i 1 5 s i b l e  t o  i n s p e c t  a l l  m i n e s  un a r o u t i n e  b a s i s .  The  o c c a s i o n a l  

s p o t  i n s p e c t i o n  w i l l  l i k e l y  n o t  g i v e  a t r u e  i n d i c a t i o n  of w h e t h e r  

or  n u t  a s p e c i f i c  o p e r a t o r  is m e e t i n g  t h e  s p e c i f i e d  e f f l u e n t  

q u a 1  i t y  s t a n d a r d s .  

E a s i n g  t h e  e f f l u e n t  s t a n d a r d  o n  t h e  c o n c e n t r a t  i o n  of 

s u s p e n d e d  s e d i m e n t s  h a s  a number of p r a c t i c a b l e  d i f f i c u l t i e s  t h a t  

w i l l  c a u s e  prch le rns  w i t h  i ts use tcz rnortitor compliarrce.  F i r s t l y ,  

s u s p e n d e d  s e d i m e n t  ccmcen5ra t  i cms  are normal  1 y  d e t e r m i n e d  i n  t h e  

l a b o r a t o r y .  T h e r e  may be  a s i q n i f  icarit t u r n  a r o u n d  time from when 

t h e  s a a p l e  is t a k e n  and when t h e  r e s u l t s  of t h e  a n a l y s i s  
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are ret urried frum the laboratory. Second1 y, suspended sediment 

concentrat ions are sensit ive to the sampl ing technique used and 

therefore are difficult to accurately replicate. Finally, 

suspended sedirfler~t analyses are reasorrabl y expensive, cost ing 8 1  0 

or more per sample (Chemex Labs, Calgary, pers corn). 

The proposed guidelines dct not specify what happens if a 

miner is fc~und to be in violatic:n c~f the effluent quality 

standard specified in his water use permit. Rny regulations 

resulting from the present policymaking process should include a 

range of penalties. The Fllaskan system would provide a model. 

Infrequent and accidental exceedances of the effluent quality 

standards would result in no or small penalties while frequent 

and del i berate exceedances are treated much harsher. 

The environmental standards for mine site rehabilitation 

shc~uld be relatively easy to enforce as one inspection at the end 

of rnirrirrg would determine compliarce. Irritially, bonding, in an 

amcaant equal to the cost of a third party being retained to 

rehabilitate the site, should be required. The British Columbian 

example of decreasing bond inq requirements based on an 

individual's past performance is reasonable- 



10 CUNCLUS I ONS 

The proposed Yukon PI acer Mininq Guide1 ines represent an 

attzmpt by certain federal government departments to inst it ute a 

regulatory regime to govern the operation of the placer mining 

industry. The proposed guide1 ines are meant to protect terrest ial 

and aquatic resource values, while at the same time allowing the 

minirig industry to operate in a dzfined, legal atmosphere. 

The concept of providing for alternate resource uses is 

cammendable but it is not clear that the resource values to be 

prc~tected are of sufficient significance to justify imposition of 

a considerable cc~st on a viable, existing industry. The 

pulicymakers must realize that there is a very real cost 

asscciated with the decision to increase the level of protection I 

offered to the fish resource. Government bureaucrats and hot h 

industry and environmental lobby groups have been attempting to 

reach decisions or1 the Form and substance of regulations to 

govern the placer mining industry for more than ter~ years. The 

political arena is the appropriate forum for society to decide 

what level ctf compromise is acceptable. Politicians need to 

determine pol icy direct ion, based on their percept ion of 

society' s desires, and cornmunicake that direct ion to the 

government officials responsi ble for its irnplernentat ion. 

The proposed guidelines are similar to regulations governing 

placer minirig in mther Jurisdictic~r~s. Placer miners in the Yukctri 

Territory would be regulated in a fair manner when compared to 

their cctunterpart s in other parts of North Rrnerica. 

The proposed guidelines appear to be inflexible. Q system 



similar to the Baard of Variance in the municipal setting should 

be cc~nsidered as some leeway could be allowed the regional 

resource management agencies in arriving at site specific 

exceptioris to the general regulatico-15. This could provide for the 

achievement of envirc~nment al protect ion objectives whi le at the 

same time allowing mining to continue. Rrry such bcrard sr 

committee should have representat ion from the agencies 

responsible for economic development and the mining industry as 

well as representatives from Water Management, DOE and DFO. 

Sett 1 ing ponds, if properly designed, constructed and 

maintained, appear to be effective in protect ing downstream 
i 1 

resource values in all but the most biologically sensitive 

streams. The problem in the past with the use of settling ponds 

seerns to result from poor design and lack sf rnairrtenance. Given I 

the large number of small operators in the placer mining 

industry, regulat ions that specified the design arid maintenance 

of 5ettl ing ponds, as a function crf the flow rate of water 

licerced, might be more acceptable to the industry and certairtly 

wc~uld be more enforcable. This suggestion would shift the 

responsibility for deciding the settling pond retention times 

required to provide the desired level of environmental protection 

back to gcwernment. The system would work within the proposed 

stream classificaticm system as miners working streams with 

higher envirunrnental significances would be required to provide 

larger and more effective settling facilities. There would likely 

st i 11 exist situations where the aquatic, or c~ther, resource 

values were sufficiently irnpcwtant as to preclude the discharge 

of any sediment. Such situations should be dealt with on a case 

by case basis. 

1 1 3  



R s  proposed the Yukon Placer Mininq Guidelines are likely to 

negatively effect the long term viability of the placer mining 

industry. The expressed intent to require higher levels of 

envirc~nmertt a1 prat ect ion for areas that have rmt previously been 

exploited wi 11 1 irni t the prospecting and development of new 

areas. # system that allowed small mines to operate with minimal 

effluent treatment on streams with no significant history of 

prior mining activity would allow the continuation of the 

exploration process. Small, isolated mines using settling ponds 

would likely have no significant lonq-term effect on the 

prcnductivity of a stream. The implementation sf such a policy 
; i 

would acknowledge the fact that watercourses have some resiliency 

ir~ adjusting tct changes in sedirnent loading. The proposed Board 

of Variance might be the appropriate body to administer such a I 

system 

The requirement of mine site rehabilitation is appropriate as 

is the stipulation that some form of financial bcmding be 

provided by the aperator. The extent of rehabilitatiort and the 

amount of bonding required should be matched to site specific 

condit iorrs and past performance of the operatcw. Thus, a rrew 

miner could work in an area with an extensive history of mining 

arid he required tc provide a minimal level of f inancal bcmdinq. 

Drt the other hand, a miner wantinq to work in a previously 

unmined area would be required to pelst suffiertt security to 

ensure the reclarnat ion of the site. 

#s a result af the fact that basic assumptions made by the 

authors of the 1983 guidelines concerning the growth of the 

placer mining industry have proven to be incorrect, the need for 
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the extensive regulatory regime implied by the proposed 

guidelines should be reassessed, Given the present size of the 

industry and its pc~tential for growth in the near future a less 

formal form of control is more appropriate and likely more 

acceptable. R more rigorous form of regulation could be 

implemented in the future if justified by a significant increase 

in mining activity. 



Rs a result of the predicted negative effect of the proposed 

guidelines on the economy and ernplczyrnerit in the Yukon Territory, 

it is recommended that : 

1) The proposed guidelines shcauld be modified to reflect 

current economic trends in the placer mining industry. 

2) If effluent quality standards are introduced, they should 

reflect proven fishery resource values and not potential 

val ues. 

3) Qs an alternate to effluent quality standards, 
i i 

consideratian should be giver1 to adding, as a corrdition 

of the water use permit, specific requirements for the 

size and maintenace of settxing facilities. f 

4) Rehabilitation and bsrsding requirements should be based 

on specific resource values and the past performance of 

of the operatczr. 

5 )  Some form of appeal process should be implemented whereby 

an individual miner can argue for exception or 

modification of specific regulatory requirements. 

It is suggested that a Board of Variance be established to 

deal with site specific exceptions to the general regulations. 

Such a board must have access to the technical expertise required 

. to assess site specif ic proposals. Representat ion frcm a1 1 

corcerried governrnerrt agencies, the industry arid ci-lmmurii ty waul d 

increase the creditabi 1 ity csf such a body. 
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UPPENDIX 1.0 

RELEVQNT SECTIONS OF THE FISHERIES UCT 



&nt titk 

CHAPTER F- 14 

An Act respecting fisheries 

CHAPITRE F-14 
h i  concernant les pkheriea 

SRORT TXTLE T ~ ~ R E  ABIU%& 

1. This Act may be cited as the -he& 1. La prkente loi peut Btre ci& sous le 
Act. RS., c. 119,s. 1. titre: Loi arr h p&bia. SR., c. 119, art. 1. 

I 

-ATION ~ ~ ~ ~ W & ~ A T I O N  

2. In this Act 2. Dana la pnbente loi D C T ~  

"Canadian fisheries waters" means d l  waters ebateau de @hem d-e tout navire utilid, & 

in the fiihing mnea of Canada, all waten , &quip6 ou con* pour Ia prim, h traitement - 
in the territorial sea, of Cpdsda 'bad $I ou-fe transport du poiaeon;. ,, , , ......... 

~ ~ i n t e r a s l w a t e r s o f ~ ;  " 

I 

+. ,. - &x' d& &heries &nacIienn&v dhigne -& 
"close time"&&ia ; -id perio;! tout- . l a  eaux dm mnea de peehe du z. 

which f i i  ,to which it :applies,-may not be Canada, toutea les eaux delamer territoride * r r - ~ ;  

f i i e d  ; du Canada et toutea les eaux i g t & e m  du mn 
"fish" includes shellfish, c&& and Canada; 

marine nnimab; eexcwe 16gitime~ signifie - a ,  w 
u&imle* 

"fiiberyn includea the a&',:lodity, plsce or ... ' a) Ifaptittide 3, &mwr. que, 'le poiswn M-- 

ststion-in or on which a pound, kine, net, ;poaddd:.en temp p r o w  ,h I'endroit de 
weir or otherfishing 'applian+ is a, set, 'Wih a 6tk ldgalement captad, ou 
p I d  or'located, .nd:,th<preh;;tijret or ' ' ' h  la aptun,&lontaire .OU tortuite de 
stx&!hCof water b or-fmm'whi&'f& may tout p o h n  qui ne peut .lorn cap*, 
be by the d d  pound, -b%t, weir pendant que p fait 16gaIemen{ k p&he 
or 0 t h ~  fishing applk~e,.and abo the- d2ui'iutre --. -.I . . 
pound, rine, net, weir, or other, fishing . ;mt&, ;ignilie le m i n l ~ % & ' p ~ e s  et -. 
appliance ueed in oonnection-therewith; I .  - F ~ * ~ ;  - , .. - . -. * w i  

- ;.*A .*-:a !!* "fishing" me-. f i i  fk orsitching 'fii , .;@&:-;ignitieZrl~&~oFr_uCBP~. du -p+. 
.by anyanyanymethod;'- ' ' . '  . - t . - . ,- po+n'par quaque mode.que ce soit; @=d' 

"fish+mg. & e l "  -1 ' M, =.&&&em mmprend ls6tendae, la l d i t 6 ,  
outfitted M deai6ed for' Uidqp~rpi*e of. l Ienhi t  0" la sution un p m  ou 
catching, processing or tramporting fidr; enclos, une seine, un filet, une muse, ou un 

Yaw ful excuse" means ,. autre engin de p M e  est employ& tendu, 
(Q) ability to prove that fish in pqssession . p l d  ou localid, et 1'Ckndue .OU M P P ~  
during the close time therefor at  the place d'eau dam laquelle le p o k n  peut &re prb 
of possession were legdy caught, or . au moyen desdita p m  ou rets B enclos, 
(b) the unintentional or incidental catching wine, filet, name ou autre en& de *e, 
of any fish that may not then be taken, et a ~ i  le pan: ou reb end-, la seine, le 

filet, la name ou autre engin employ6 pour 



Licelam lor 
lobaa p o u d  

. 
on a form provided by the Minister a 
statement under oath showing. 

(a) the number of fishermen employed, and 
of the lobster traps used in connection with 
hie factory or canning establishment ; 
(b) the number of persons employed in such 
factory or canning establishment, dist in- 
guishing the sexes; 
(c) t hc number of caws of lolwtc~x. r~ncl t lie 
weigl~t~ t hereof. pnckwl during the l c~n l  
lobster fishing Beason last concluded nnd 
ended ; and 
(d) such other details and particulars as are 
required by the Minister. R.S., c. 119, s. 16. 

18. (1) No one shall maintain a pound or 
encloeure in which lobsters, legally caught 
during the open sewn.  shdl be retained for 
wle tlurin~ the clew nwwn at JL place where 
tllc poutvl or ctwlcwttn* i. I W I J ~ C ~ ,  or for 
P X I H ~ ~  tI~(wfnm, c*xru*pi ueilvr JL 1iwt1c.c- frotn 
IIw Mirtintcr, t i t d  no loiwtem xh~dl Iw tt~kctt 
h t n  nny nu& pound or cnclusurc. and 
disposed of during the close s e w n  at the 
place where it is located, except under a 
certificate from a fisbery officer or fishery 
guardian, setting forth the pound from which 
the lobstea were taken and that they had 
been legally caught during the open season. 

(2) Each sueh pound or enclosure shdl be 
marked with the name of the licensee and the 
number of his licence; such marking shall be 
in black on a white .ground, and the letters 
and figures shall be at least six inches in 
height. 

(3) The annual bee for such licence shall be 
aeventy-five dollars. RS., a. 119, s..17. 

a t 

P088EBSION OF FISH . . 

19. No one, without lawful excuse, the 
proof whenhf lies'on him; shall fish for; buy, 
&I1 or haviein his pcwsession any fish, or 
portion qf any fish, at a place where at that 
time fishing for such fish is prohibited by law. 
RS., c. 119,s. 18. 

, CONSTRUCTION OF FISH WAYS 

son district, sur la formule fournie par Ie 
Ministre. une dkclaration sous serment indi- 
quant 

a) le nombre des phheurs employda et dea 
piiges B homard uti1i.h pour son wine ou 
conserverie ; 
6) le nombre de personnes employ& dam, 
cct te mine ou conaerverie, avec mentiondes 
.wxe3 ; 
C) le nombrc et Ie poid~ des crimes de 
homard emballdes pendant Irr dernibre 
saison de p6che ligale qui a pris fin; et 
d) tous autres details et re~eignementsque 
peut exiger le Ministre. RS., c. 119, art. 16. 

18. (1) Sam un permis du Ministre, il a pc=J-= 
interdit ir qui que ce soit de maintenir un parc 
ou un enclos oG les homards, lkgalement pris 
pendant la saison de &he, nont retenus pour 
la vwtc en temps prolribd, A I'endroit d est 
nit1t4 le p a  ou I'cnelcm. an pour en &re I 

cxixwt&; ct nu1 ne chi1 pnlever de. homnrd 
tic re parc ou enclos ni en dhposer b cet 
endroit en temps prohiti, si ce n'est aous 
I'autorite d'un certificat d'un fonctionnake 
dm pkheries ou d'un garde-p&he mention- 
nant 'le pan: d ' d  a &&;enlev4 le:homad.kt - ! 

attestant qu'il a 6th captd-l#galemcntdurant . . 
la&ondep&he. -.'?::' . I  u:.. . .;.. -. -. -+. -2 *>-:r.-. . 

(2) chaqu; b& 'du en&s d6if ,aF t&qu6 3 z h  F 

du nom du pr teur  de permis pt du.nt&rq 
de son permis.'Ces marques doiv9!'8t~e en 
noir sur fond blanc, e t  les lettns et  &iff? 
doivent avok au moins dx.p-uces,d!: h,auterir, 

fl.. - . ..-. i . - 
8 ,  . . A. . < y.;tn . zag*>: :7t.!.. 

(3) Le droit annuel i verger poureqxmh 
est de soixantequinze dollam.' S.R., ,c. ll9,+- . . 
art. 17. . -. - .. 

F * - w b ~  20. ( I )  Every M e .  dnm or other ohtruc- 20. (1) Tout barrage, dinsoire ou ;zykT tion nrmuor in nnyrtnnm wherethe Minister obstacle en tnvera d'un mum d'eau ou dana -,,= t. 
determines it to be neemiry for the public un coura d'eau oi! le Miniatre juge nkcesssire Podllrpraaic. 

' pukprdc- 
pkbc 
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provided by the owner or occupier with n 
durable and efficient finhway, or canal around 
the slide. dam or other obetruction. which 
shall be maintained in a good and effective 
condition by the owner or occupier, in such 
place and of such form and capacity as will 
in the opinion of ihe Minister satisfactorily 
permit the free passage of fish through the 
same; where it is determined by the Minister 
in any case that the provision of an efficient 
fishway or canal around the slide, dam or 
other obtruction is not feasible, or that the 
spawning areas above such slide, dam or other 
obstruction ate destroyed, the Minister may 
require the owner or occupier of such slide, 
dam or other obstruction to pay to him from 
time to time such sum or arms of money as 
he may require to.conet~ct ,  operate and 
maintain such complete fish hatchery eatab 
lishment as will in his opinion meet the 
requirementn for maintaining the annual 
return of migratory fiuh. " 

.. '  . . . 
' . * * . . 

- . . . . * .. . . . . ,,' - 
PL".~Q".* @),The &x, fonn rd.capacity of-the 

fiahway or .canal to be copatmcted must. be 
approved by the Minister before cohstruction 
thereof is begun; and immediately after the 
fiihway is completed and in o'peration the 
owner or occupier of any daG'or obstruction 
shall make such changes and adjustmenb at 
his own 'cost as will ili thh' opinion of the 
Minister b e n e e h y  for ifiefficienfopkration 
under actual working conditions, if mch are 
found- to be needed.: I --:::a; . . 

To W g (3) The owner or o&kpier of every &ahway 
or canal shall..k;iep W6pein:'dliii unobstructed 
and shall keep i t  rupp1ied:witta such Mficient 
qurat ity .o.f: wat.er ~&e;.,Xini+g~~nsiden 
necemuy. to enable: !he fish f g u ~ j i p g  the 
wntm,:in. which ru&,;f~~way. ,pri...qmd is 
p l d  .to pass thyugh tiieipnme during sucli 
times M ape specified by w,.fishery officer; 
and, where leaks in a dam. ca-,.a fishway 
therein to be. inefficient, the Miniater may 
require the owner or occupier of such dim to 
prevent such leaks therein. 

M*-Y (4) The Minister may authorize the pay- 
p'ooc-hlfd ment of one-half of the expense incurred by m( 

pour le poilrson, doit &tre muni par le 
propri6taire ou I'occupant d'une tchelle & 
poisson durableet efficace, ou pauae migratoire 
contournant le barrage, la glissoire ou autre 
obtacle. Le propri6taire ou occupant est. tenu 
de les mainteniren bon6tat.de fonctionnement 
et de les ktablir A I'endroiti sur le modble et 
suivant len dimensions que le Ministre juge 
propres A y pennettre le libre pansage du 
poison. Si, A I'occaaion, le Ministre juge qu'il 
est impossible de pourvoir A 1'6tablkment 
d'une Qhelle A ~oisson ou passe mimatoke 
efficace contourriant la g~&oire, le barrage 
ou autre obstacle, ou que lea frayires en 
amont de ces g l k k e ,  barrage ou autre 
obstacle sont d6truites. il peut exiger que le 
propriCtaire ou I'occupant de ces glissoire, 
barrage ou autre obstacle lui verse, de temps 
b autre, In somme ou les sommea d'argent 
dont il peut avou besoin pour coostruire, 

@ i  met* en emice et entrefenir 1'6tabliseement 
romplet de pisciculture qui, b son avis, d f i r a  
au maintien du retour innuel des poissons 
migrateurs. 

-0 L'endmit, le mod& * la dimemiom, 
de l'dchelle A poinson ou' paate miqatoire. B 
construire doivent Btre approwks.. par le 
Ministre avant que leur construction soit 
cornmenode; et immMiatement a p h  que 
I'dchelle B p o h n  est terminde et miee en 
service, Ie propriktaire ou I'occupant d'un 
bahrrge ou obstacle doit faire B ses fnih les 
changementn et ajastimenta qui, de I'avis du 
Ministre, wnt ndoessairea b son exploitation 
efficace dam. dea .conditions de  tone 
tionnement, si ces changemenb et rjustehenta 
sont tenus pour indispensables. 

(3) Le propri6taim ou I'occupant . d'une 
dchelle b poisson ou pame migratoke doit la  
tenu ouverte et libre de toute obtryction et 
la pouroob,d'une qunntit4,'d'eau ruffh&e 
sue le Miniatre estime n-.pour p& 
met tre au poisson. qui fdquente, les e8ux d 
M i t e  echelle ou passe est pl& d'y passet 
pendant les p&iodes spdcifides par tout . 
fonctionnaire des p6cheriea; et, lorsque dea 
fkures dam un barrage rendent I'khelle A 
poison inefficace, le Ministre p u t  exiger que 

c. 
le propridtaire ou I'occupant de a barrage 
remMie A cea fissures. 

(4) Le Ministre peut autoriser le paiement 
de la moiti6 dea frais que la construction et 



such owncar or occupier in c:orlnlrrlctltiK uncl 
maintaining any fishway or canal ; and after 
a fishway or canal that has been duly 
approved by the Minister has been built at 
the cost of the owner or occupier of any elide, 
dam or other obst.ruction, or after such owner 
or occupier h~w paid onc-half the coat I hereof 
and srrch finhwny or c.nncri there~rfter proves 
to be ineffective, except as provided in 
subsection (2). the total cost of any change in 
such fishway or canal or any new fishway or 
canal required to enable the fish to psas by 
such slide, dam or other obat.mction, shall be 
paid by Her Majesty. 

%-UW (5) The Minieter, in order to procure the 
UKI moru the , ,,in construction of any fishway or canal, pending 
CUI proceedings againat any owner or occupier for 

the penalty imposed by this Act, may make 
and complete the same forthwith, and may 
authorize any person to enter upon the 
premises with the necessary workmen, means 
and materials for such purpose and may 
recover from the owner or occupier the whole 
expense no incurred by action in the name of 
Her Majesty. 

n*y - a (6) Where unused slides, dams, obstructions, ".'* or anything detrimental to fish ex&, and the #cia 
owner or occupier thereof does not after notice 
given by the Minister remove the =me, or if 
the owner is not resident in Canada, or his 
exact place of residence is unknown to the 
Minister, the Minister may, without being 
liable to damages, or in any way to indemnify 
the said owner or occupier, c a w  such slide, 
dam, obutruction, or thing detrimental to fish 
life to be removed or destroyed and in trues 
where notice has been given to the 0-wner or 
occupier, may mover from said owner or 
occupier the expense of so removing or 
destroying the same. 

I'enrretien d'une bhelle ou passe migrcrroire 
occasionnent au propridtaire ou I'occupant ; 
et lomqu'une khelle ou patme migratoire qui 
a kt6 dJment appmuvk par le Miniape a 6t6 
conatmite aux frais du propridtaire ou 
occupant d'une gliaeoire, barrage ou autre 
obstacle, ou loraclue ce propriktaire ou occu- 
pant en a pay6 la moitik du c d t  et que cette 
echelle ou passe est dans la suite jug& 
inefficace, sau f les dispositions du paragraphe 
(2). le co6t total de toute rkfection de cette 
kchelle ou passe ou de toute nouvelle khelle 
ou passe ndcessaire pour pennettre au poiason 
de franchk cette glissoire, ce barrage ou autre 
obstacle, doit itre pay6 par Sa Majestd 

(5) Dans le but d'assurer la construction f h m w t i o n  a 
d'une Qhelle H poisson ou passe migratoire, z z '  
lorsque des poursuites sont pendantea contre mar 
le propridtaire ou occupant pour le recouvre- 
rnent.de I'amende impode par la prhente. loi, 
le Ministre peut I'ktablir et terminer sans I 

retard, et il peut autoriser toute permme h 
se rendre sur lea l i e u  avec les ouvries, 
I'outillage et les mat&iaux n h k e s  h cette 
fin; et, par une action nu nom de Sa Majestd, 
il peut recouvrer du propridtake ou m p a n t  
tous lea frais a i d  dkbourds. - . .- - 

(6) Lorsque se trouvent i n u t i l S  des barra- Bolircclfcntw 
g e ,  g l iaola ,  ~bata~lea  : ou i tout- ~ h -  
nuisibles au poisson, et que le propridtaire ou 
occupant, ap& avis'donnd'par le Ministre, 
ne lea fait pas disparaitre, ou que ce 
prop&taire ne Fdside pas au Canada, ou que 
le lieu exact de sa dddence est inconnu du 
Ministre, ce dernier - p e ~ t ; ~ u a m  se readre 
passible de dolqmageb-ipt&Q'et iirrirri indem: 
-'en auhne . f w n  ledif pkpri&i&i ou 
occupant, faire enlever ou 'd6t- lesdiis. 
barrages, gliaeoires, obetacles ou choea nuisi- 
bles H la vie du poisson, et si un avia a dtd 
d o n 3  au propridtaire ou occupant, 1eMinistte 
peut m u m r  dudit propridtah$oy *C.pcrh~ - -- 
lea frais ' de cet enlbv&ent ou de4qeite 

" 

. - 
destruction. . . 

.5 

(7) The Minister may require the owner or (7) Le Ministre peut obliger le proprietaire f i n - ~ t  win r i  
*or occupier of any l d e .  dam or other obstruction ou l'mcupant d'une glissoire, d'un banage ou zpoctr 

di- to install and maintain such fish stops or autre obstacle i inetaller et entretenir; tant h o c t  

divertera, both above and below any dam or en amont qu'en aval d'un barrage ou obstacle, d&mer 
obstruction as will in his opinion be adequate les appareils pour d t e r  ou ddtourner le poLM 
to prevent the destruction of fish or to assist poisson qui, de I'avie du Ministre, suffkont A 
in providing for their ascent. ernpticher la destruction du poisson ou aider 

B assurer sa m o d e .  
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w&@ffforthe (8) At every slide, dam or other obetruction, 
deuent d luh where the Minister determines it to be 

necessary the owner or occupier thereof shall, 
when required by the Minister, provide a 
sufficient flow of water over the spillway or 
crest, with connecting sluices into the river 
below to permit the safe and unimpeded 
descent of fish. 

~occaiocl (9) The owner or occupier of any slide, dam 
duriq  -,, or other obstruction shall make such provision 

lu the Minister determines to be neceaary for 
the free passage of both ascending and 
descending migratory f ih,  during the period 
of construction thereof. 

(8) A chaque glissoire, barrage ou autre P-b 
obetacle, d le Ministre le juge n b i r e ,  le 'z".,L 
propridtaire ou occupant. lomu'il en est DO- - - 
iequis par le Ministre, doit pokvoir & un ' 
debit d'eau suffisant audeesus de la psase- 
ddversoir ou cste, avec canaux raccordeurs 
dans la riviere en aval afin de permettre au 
poisson de descendre sans danger et sans 
difficultd. 

~ r i c  raw (10) The owner or occupier of any slide, 
fa rim bed 
bclordra dam or other obstruction shall permit to 

escape into the river bed below the said slide, 
dam or other obatrudion, such quantity of 
water, at all times, as will, in the opinion of 
the Minister, be sufficient for the safety of 
fish and for the flooding of the spawning 
grounds to such depth as will, in the opinion 
of the Minister, be neceswy for the safety of 
the ova deposited thereon. RS., c. 119,s. 20. 

2 P. No one shall fiah for, take, catch or kill 
-to fish in any water, or along any beach, or .aocba 
pmhibitcd within any fishery desaibed in any lease or 

licence, or place, use, draw or set therein any 
fishing gear or apparati,  except by permission 
of the occupant under such lease or licence 
for the time being, or shall disturb or injure 
any ruch fiery. RS., c. 119, s. 21. 

kiss. W c(c. 22. 'seines, bets or other fisbing apparatus 
-#- ~ ~ t i a  ahall.iiOt be eet or used in such manner or in 

such M to ohitruk the navigation of 
boats and vessels and no boats or vessels shall 
destroy or wmtonly injure in any way seines, 
nets or other fishing appaqttus lawfully set. 
RS.. c. 119. s. 22. 

to 23. Every person using stakes, posts, buoys 
remod or other materials placed for fishing purposes 

in any water shall remove the same within 
fortyeight hours after ceasing to use them, 

(9) Le propriktaire ou I'occupant d'une 
glissoire, d'un barrage ou autre obstacle doit d w m t  la 

prendre les dispositions que le Ministre juge 
ndcessaires pour le libre pasage du poisson 
migrateur, tant b sa montde qu'b sa descente, 
pendant que sont construita les ouvrages 
susdits. 

(10) Le propridtaire ou I'occupant d'une b- 
paar k lit & h gliseoire, d'un barrage ou autre obstacle doit .,,_, ,,,, 

voir b ce qu'il s'dchappe en tout temps dnns d r h r y c  
le lit de la riviire en avai de cette gboke, 7,:.Cc i 
de a barrage ou autre obstacle, la quautitd 
d'eau qui, de I'avia du Ministre, suffit A la 

c -  
sdcurit6 du poiseon et A I'immemion dea 
f r a y b  b la profondew n* pour la 
akcuritd des mufs y d6posds, selon que I'estkne 
le Ministre. S.R., c. 119, art. 20. C 

PROHIBITIONS o&N&RMSB 

21. Ii eat interdit de +er, prendre, IN-& 
capturer, tuer du poisaon dam une luppe 
d'eau ou le long d'une d v e ,  ou dsns les 
limites d'une a e r i e  d&te dam un bail ou 
permis, ou d'y placer, employer, tirer ou 
tendre quelque engin ou appareil de +e, 
sans la permission de i'occupant en vertu du 
bail ou du permia alors en vigueur, et if &. . . 
egalement interdit de t~oublerouendommager 
psreille phherie. S.R., c. 119, art. 21. . 

22. La seines, rets et a u m i  engina de =,"m 
@he ne doivent pas Btre tendus ni employ& h 
de maniire B nuire, ni en dea endroits d ih 
pourraient faire obstacle, b la circulation dm 
navires et bateaux; kt il est interdit aux 
navires ou bateaux de ddtruire ou endommager 
malicieusement de quelque m a n i b  que a 
soit lea seines, rets ou autres engins de p&he 
legdement tendus. S.R., c. 119, art. 22. - C 

23. Tout individu qui emploie dea piquets, mda 
pi- de h i s ,  b o u k  ou autres matdriaux p"Yb 
placb dam I'eau pour la p4che doit les 
enlever dans les quarante-huit heures ap& 



fish from the operation of thia section or any 
part of this section, and may at any time by 
a notice similarly published, withdraw such 
exception. RS., c. 119, a. 29. 

ECpl d f w  30. The egga or fry of fish on the spawning 
grounds, shall not at any time be destroyed. 
R.S.,c. 119.8.30. 

P i o u d  3 1. NO one shall leave any port or place in 
CUudiM 
rvhcria wacm Canada to fish outside Canadian fisheries 

waters for fish the catchina of which is at such 
time prohibited in the Canadian fisheries 
watera opposite to or neareat the place where 
such person proposes to fish, and no one shall 
bring into Canada any fish caught outside 
Canadian fisheries watem when fishing for 
such fish in prohibited inaide the Canadian 
fisheries waters oppoaite or nearest to the 
place where such fish WM caught, or shall 
bring into Canada any vessels,. boats, nets, 
fishing gear, implements or applisnces wed 
in such fishing. 1964-65, c. 22,a112. 

7::.-' ...: :. n .  . . 
32: ~ o o n e r h . ~  we.apune r i n e i n ~ n y  

Canadian fisheries waters, except under 
license from the Minbter for the taking of 
nalmon, pilchard, herring, an@@? .*ere1 
and pollock. 198485, c. 22,s. 12. ,. . .  

Canada, soustraire toute e a p b  ou toutea 
e a p b ~  de poiasom & I'application du p&nt 
article ou de I'une de ses parties, et peut, en 
tout temps, au moyen d'un avis publid L la 
mBme maniire, retirer cette e~cept~ion. 8.R.. 
c. 119, art. 29. 

30. Lea eufs ou le frai du poisson dam les awa 
frayha ne doivent jarnais Btre d6truits. S.R., 
c. 119, art. 30. 

3 1. I1 eat interdit B ~ u i  que ce soit de P b e n  debon 
quitter un port ou endroit d" Canada pour dm arn 

tarit* 
&her, en dehorn des eaux dea dcheries 
canadiennea, du poisson dont la cap& est A 
cette Cpoque prohi& dam lea eaux des 
pQheries canadiennea vba-&vis ou A I'endroit 
ie plus rapprochC du lieu d cette peraonne se 
propose de @her, et nu1 ne p u t  emporter 
au Canada du poieson capturd en dehorn des 
eaux des @heries canadiennes, lorsque la 
&he de ce poisson est prohi& dam lea eaux 
des p6cheriea canadiennes s i t u h  via-bvis ou 
p& de I'endroit le plus rapprochd du lieu oh 
a poiaaon a Ctt5 c a p t d ,  ou de fake entrer au 
Canada des v k u x ,  bateaux, ,re& engins 
de f i e ,  appar@ ou dispoeitifs utilisds po& 
cette'p&he. lr9848, c. 'B, ait. I!?. ' 

- 
. * ', - - 4 -  :. -, '- '*. . , 
32. .Persome ne,. doit. se oervir d'une .ulcr& 

essaugue darrs quelqu'une dea,, eaux des 1'- 
p&heries d i e n n e a ,  ssuf en vertu d'wt 
permin du Ministre, pour capturerldu saumoh, 
pil*, hareng, Cperl*, .maquereau' et 
merlan. 1964-65, c. -22, art.' 12. - - .. 

33. No :,oh;?' a e 33;. (l)=n & &ferdit &' jeter"p&&&. t lr( 
ballast, coal ashes, mnes,'~bibk p&judicial hid du 'iest: des cendrea de chahon; "dm 
or deleterious kbsiance~ in any rivei; harbour pie& bu d'autrea rmbetbncea' nuisibtes' ou h a  
or roadstead, di'in any water where'fishidg% dClCthi d a b  une rivikre;'un grt,'~lie d e ,  * 
carried on, or leave or d e p d t  o<jhae td be o d . w I d e s  eaux.d 
thrown, left -& *d&oiite&' ~ - ~ n ' & e  - ' k ,  I k * o u -  &po& 'ou 
beach or bank of my wateror upon the b e d  d6poeer aur la rive, 
between high and low water mark, remaina or quelque murs ou nappe d'eau, ou sur la &ve 
offal of fish, or of marine animals, or leave entre les marques des hautes et dea basses 
decayed or decaying fish in any, net or other e a k ,  dea restea ou isaues de poiseom ou 
fishing apparatus; m& remains or offal may d ' d a u x  marins, ou de l aher  du pisson 
be buried ashore, above high water'ni4. ' 

' gat4 ou en putdfaction daqs wi met ou 'nu-' 
. edgin de @he. Cea rates 'out issues de 

poisbom peuvent ktre e n t d ' s u r  Is grkpe, 
au-deh de la marque des eaux A made haute 

(2) No person hal l  cause or knowingly @) I1 est interdit ii qui que ce aoit de fain =&$* 



p*rrlrit to pruuc into. or ~ I I I  or k~wwia& 
~n*nuit to iw put. l i t ~ w .  c ~ l ~ c v ~ ~ i t . t t l  s~~lnt~t~wtw or 
c ln~p,  ~wisosow rrlrrttw, t l ~ w l  or t l w r t y i ~ ~ ~  
fish. or rcnlnr~ntn t l ~ c n d ,  lnill ruthiah or 
acrwdust or any other deleterious substance or 
thing, whether the same is of a like character 
to the substances named in this section or not, 
in any water frequented by fish, or that flows 
into such water, nor on ice over either such 
waters. 

put or knowingly permit to be put, any slnah, 
stumps or other debris into any water 
frequented by fish or that flows into such 
water, or on the ice over either such water, or 
at n plrrce from which it ia likely to be carried 
into either much water. 

(4) The Governor in Council mny by order 
d a m  m y  rubdance to lje a deleterious 
mbstance for the p m  of mbeection (2). 

(5) Every person who violates any provision 
of thm mtion b guilty of an offence and ie 
liable upon summary conviction, 

(a) for the fimt offence, to a fine of not less 
than one hundred dollars and not. more 
than one thousand dollars or to imprison- 
ment for r term of not less than one month 
and not more than six months, or to both 
such fine and..imprbnment ; and 
(b) for r recod? and '.each subsequent 
offence, to r fiqc of not leas than three 
hundred dollan ind  not more than two 
thousand dollars or. to imprisonment for a 
term of not less than two months and not 
more than twelve months, or to both such 
fine and imprisonment. RS., c. 119, 8. 33; 
188081, c. 23,s. 4. 

34. The Covernor in Council may make 
regulatibns for carrying out the purposes and 
provisions of thk Act and in particular,' but 
without restricting the generality of the 
foregoing. may make regulations 

(a) for the proper m11n11Rernent and control 
of the wnmnat and inlund fiiherics: 

p twv 1111 (IEpwr, ou de penuellre lwricmment 
(It* ftiirv prw-r ou tfhlxwr dunn l a  eaux 
fr4clucwt& ptrr Ic p o h n  ou qui ae jettent 
dlrnn ccs euux, ni sur la glace qui recouvre lea 
unes ou lea autres de cea eaux, de la h u x ,  
des substances chimiques ou dea drogues, dm 
matikrea vdndneuees, du poisson mort ou g8tb 
ou dea ddbris de ce p o k n ,  des dbhets de 
scieriea ou de la sciure de bob, ou toute autre 
substance ou chose dClCt&e, qu'elle mit ou 
non dc m6me nat.ure que lea substances 
mcnt ionnkes RU p&aent article. 

(3) I1 est interdit i quiconque fait I'abattage U 
ou in c o u p  de bob, le ddfrichement ou autrea 
opCrationa de ddpoeer ou de pennettre 
sciemment de ddposer des dkheta de bob, 
souches ou autres ddbria dam une tau  
f&uent& par le poisson ou qui ae d6verse 
d a ~  cet.te eau, ou sur la glace qui m u m  
I'une ou I'autre de ces eaux, ou de les ddpoeer 
dtrm un endroit d'd  il est probable qu'ila 
rnlimt entratnb dam 1'unc.ou.l'autn de .as 
CILUX. 

(4) Au moyen d'une ordonnance, le & w e ~ -  - a ~  
new en co~ldeil peut teak toute substance r" 
pour d d l d h  aux fins du paragraphe (2). 

(5) Quiconque enfreint une disposition du th.cche 
prdsent article est coupable d'une'idractbh * 
et encourt, sur dklaration -somm&..de': . - . , culpabilitd, . -  .. 

a) pour la premibre infraction, une agende, 
d'au moins cent dollars et d'au plw 'mille - 
dollam ou un emprisonnement d'au m o h  
un mois et d'au plus six mois, ou i Is lo&. - -. 
I'amende e t  I'emprisonnement agditrrr4ct~i.j.. 
b) pour une deux ihe  ialnction: et chaq&.l. 
infraction mbdquente, une' .rm&(leO: , ...:. = . . .  d'su-~::;. r;+- . .  

. . moim ' h i s  cents dollm. e t  d au,pIur ,dew.:. - a -  

mills dollam ou un &~prieq@e+$~ji'$u~, 
moina deur mob et d'au P I * - ~ O O  ... 
ou B la fois I'amende 'kt' I1empnsqntyptpt,. 
e d i t s .  6.R;: c.'1l~,"iut,~33~196pgl, . . . .  ...., <.Pi? ... .'. 
art. 4. . . .  !- .-, k .i,t-:',... .."b. .:; 

... ':...'!:-L.::;:, ::.; 
. . .  

R ~ ~ ~ L E ~ E N T B .  . . . ' .  . :- 
. . . .  , .. 

34. Le gouverneur en'cbnde'i peut Cdictet. 
dea dglements conoeraeidt la dalisation dth .. ' 

objets de la p&nte loi et I1applicat.iod'de ' 
sea dispositions et, en particulier, peut, 
restreindre la gCnCralitC de ce qui p M e ,  
Micrer des riglementa 

a) concernant la gestion et la surveillance 



RPPENDIX 2. O 

PLQCER M I N I N G  GUIDELINES (1976) 

(Source: Christ ensen 1983) 



PLACER M I N I N G  OPERATING GUIDELINES 

I N  REGARD TO WATER USE AUTHORIZATIONS 

The Yukon T e r r i t o r y  Water Board has d i rec ted tha t  the Cont ro l le r  o f  

Water Rights may issue Authorizat ions t o  Use Water Without a Licence 

f o r  p lacer  mining operations under Sect ion l l ( b )  o f  the Northern In land 

Waters Regulations ( the proposed use w i l l  continue f o r  a per iod of less  

than 270 days). The Board adopts the f o l l ow ing  c r i t e r i a  as guidel ines 

f o r  the i ssu ing  o f  authorizat ions: 

1, A1 1 operations are t o  provide, where pract icable, e f f e c t i v e  

s e t t l  i ng  f a c i l  i t i e s  t o  the s a t i s f a c t i o n  o f  the  Control ler.  

2. I n  streams o r  par ts  thereof which are determined t o  be c r i t i c a l  f o r  

susta in ing f i s h  stocks o r  f o r  the  p ro tec t ion  o f  other water users, 

i t  may be mandatory t o  provide the  fo l lowing:  

a) f i s h  passage f a c i l i t i e s .  

b)  uninterrupted minimum discharges. 

c )  e f f e c t i v e  s e t t l i n g  f a c i l i t i e s .  

d)  screens on water intakes i n  which the s t r i pp ing  methods 

o f  ground s lu ic ing,  monitoring, and the use o f  automatic 

gates i s  practised, 

The Cont ro l le r  w i l l  maintain a l i s t  o f  creeks t h a t  are not 

considered c r i t i c a l  f o r  sustain ing f i s h  stocks o r  c r i t i c a l  for the 

p ro tec t i on  o f  other water users. This l i s t  w i l l  be subject . to  

review from time t o  time i n  consu l ta t ion w i t h  the  Fisher ies 

Service. 

3. S tab i l i za t i on  o f  the t a i l i n g s  and s t r ipped areas t o  prevent a 

detr imental impact on the stream may be required. 

4. M e r e  the Water Board deems it necessary, an appl icant  w i l l  be 

required t o  provide an environmental impact statement or any other 

re1 evant Information. 



5. A Water Use Licence, ra ther  than an author izat ion,  w i  l l  be required 

by a  p lacer  mining operation where the Board i s  sa t i s f ied  that  i t  

w i l l  be i n  the  pub l ic  in te res t .  

An appeal may be f i l e d  w i th  the Board w i t h i n  ten days from any w r i t t en  

not ice,  d i r e c t i o n  o r  order given by the Cont ro l le r  i n  applying these 

guide1 ines. 



FSPPENDIX 3. O 

SELECTED SECTIONS OF PROPOSED YUKON PLRCER 
MINING GUIDELINES (1983) 

(Source: DIRND, DFO and DOE 1385) 
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A developnent plan w i l l  be required by DIAND with the water-use 

application and w l d  identify a l l  the proposed activities arsd 

phases of operatim for the proposed l i fe  of the project. It 

w i l l ,  in essence, oonsist of a mmher of sub-plans to s b w  lmw the 

p r a t i c n  will progress a t  a l l  stages a d  W the project w i l l  

me t  the required standards and mitigate the envkcmental 

inpact. 

The developent plan ar changes thereto will be assessed by the 

regulatory zqendes, through a "-OW" review prrocess, as to 

its adequacy am3 when the informaticn presented is accept& as 

satisfactory, DIAM) w i l l  approve the plan. If  the infomation is 

determined tn be h a x p l e t e  DIAM) w i l l  request nr>re informatim. 

When the developnent plan is evaluated and appmed a a t e r  use 

auehorizaticn m y  be issued by the Cart ro l ler .  Similar 

information should be ,provided fir the YEiE tbr tw mTi= af 

water use licence applications. 

A tho- descripti.cn of the plannd project, the methods 

to be used &r nrining, water diversions, wastewater 

treatment, a scheduling and duraticn of the operation, and 

mine si te and stream rehabilitation shall be developed as 

outlined below. Every miner will be required to produce a 

description of the project. W e r ,  d y  W e  qerators 

i m l v d  in testing their gram2 w i l l  be required b develcp 

a description Wer Section B - Placer Testing Programs. 



Likewise, only those operators actually d n h q  murt develcp 

Section C - Placer Mining Programs. 

1. Property Size and bcation 

A detailed descripticn of the size ard locatim of 

the pmperty shall be p i d e d  as follms: 

1.1 Locatim and Description 

Shall be detailed cn a map af no smaller scale than 
1:50,000. A general description and af 

the praperty focusing cn vegetaticn types, surface 

Witter arxl drainage d t i c c l s  are essential *ere 

soil and vegetatim m p  are not available. 

1.2 Specific Detafls 

Shall be detailed an maps af ~ropriate scale 

(1:100 to 1:2ooo) showing: 

1.2.2 All stream and intermittent streams cn or near the 

property t 
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A description of the equipnent includirg numbers 

and sizes of pmrps, -1s of dozers, scrapers ad 

backhoes, f r o n t 4  loaders shall be pravided. 

3. Basic Geology 

A generdl descripth a€ t.he geological features of 
the area nust be pmvided. 

The eqloratim w o r k  will assist the proporaerR in evaluathg 

the -c constraints invlolved in develop- the 

and the oonstraints that certain envirametltal caditions 

will irrpose on the developer. 

The specific infarmtion r e q u i r d  is: 

1. A brief history of past wrkirgs rn the property. 

A description of the methcrd of exploration, 

prcposed access and extent of exploration being 

p w e d  



Page 17 

4. Water requirements - scxlrces an3 m e w  of 
obtaining water, rate of water acquisition, design 

of stream diversiotls an3 waste water treatment 

system and other intended uses. 

5 Use of chemicals in the process. 

7. Rehabilitation plans far e;rcplored areas if m h h q  

nst d e d  aut* 

The cperatiom phase in a develqmmt plan w i l l  

oonsist of several acmponents: 

A detailed layout, on a map of appropriate scale 

(1:loO to 1:2000), of the mining cperatian showing 

the area to be mined, strean location, water 

supply, disposal area, prds, ampsite, fuel 

storage, and any other details of the operatim. 
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A detaild descripticn of t h e  maps tm explain the 

layout is necessary. 

More specifically, the types af informatim that 

will be required in the naps and acocmpanyhg 

descriptim for eacfi set- ard phase are 

identified below: 

1.1 Descripticn of Deposit and Mining Metfrods 

1.1.1 Description of soil material types and 

characteristics. 

1.1.2 An artline of extent of paydirt zcm, 
e s - w  wliJlm@s ef p3ydixk €?sp.sraw 
volumes of overburden to be rerrwed. 

1.1.3 Depth ad extent of pernrafrost. 

1.1.4 Method of soils material remval an3 storage, 

including volumes and location. 

1.1.6 Details of paydirt handlw arYl storage prior to 

sluicing . 
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1.1.7 Details (mapped at a ecale of 1:lOO - 1:2000) of 

debris ard soil material storage. 

1.2 Water Sources and Volunes 

1.2.1 Praposed water  sources arr3 their storage 

location. 

1.2.2 Estimated low, mew axd peak stream flows. 

1.2.3 Effects of operati- on d3wnstream water users. 

1.2.6 Rateof~2~tetacquisiticnxquiredfoP:sluiCirrg~ 

danestic use and any other uses. 

1.2.7 Use of any chdcals associated w i t h  th? process. 
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1.2.8 Frequency of mter use. 

1.2.9 Where applicable, plans far strean diversions an3 

their t iming.  

1.2.10 Size a d  design of sluice bax or gold reoovery 

device and the rate of water use required. 

1.2.11 Arg &anges in water usage that xnzy be planned. 

1.3 Water Treatment 

1.3.2 Methcd of treating process water. 

1.3.3 Detailed specifications of the treatment facility 

and Froc=Ss. 

1.3.4 Ekpected suspended solids mcentratia .to be 

achieved. 
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1.3.5 Maintenance schedule c& treatment facility. 

1.3.6 Point of discharge for treatment facility. 

1.3.7 Any planned changes in treatment facilities. 

The dwelqpnent plan rmst address this prior to the 

operational phase 50r new operations or during the 

aperatiaMl phase for exis- mines. The 

rehabilitation pmcess will be 03ntinual arrl 

progressive w i t h  the o p e r a t i d  phase. 

2.1 Rehabilitation plan suhnitted a yearly basis, 

fOr the wdrked-over areas including the tailings 
an3 stored debris areas an3 where applicable, to 

provide *r reestablishnwt of aquatic habitat. 

2.2 Detailed plans far ary  revegetation to be done. 

2.3 The disposal af surplus equipt, buildings or 

supplies. 
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Ib allcw placer min ing  operations to occur and yet to ensure the 
fisheries resource in Yukon is protected, a priority pmtection 

schedule has been developed. This separates the inportant 

cunnercial, sport or subsistene fish species in Yukon into two 

groups as outlined below. This claSsificati.cn is in accordance 

with the Mitat protection lplicy of t.he Department of fisheries 

and Oceans which calls for m net lass of fish arrl fish habitat 

required to mdntain Canada's eaxmdcdlly and socidlly important 

fisheries resauws. 

Schedule I 

Schedule I1 

Arctic grayling (ThymdUus W a s )  

Inccxlnu (Stencdus leucichthys - neb) 

Xunpback (Lake) whitefish (Qregonus clupeahmis) 

Broad whitefish (~recpnus nasus) - 
Least cism (  oreg go nus sardinella ) 



Th% distinction between schedules of fish i 

I 
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Arctic 

RMur3 whitefish ( Prosopium cylindraceum) 

which the fish spawn. Schedule I fish dig pits or "redds" in the 

stream gravels to deposit their eggs. These fish then "backfill" 

the pit or "redd" with excaMted gravels. 

M u l e  I1 fish, hawwer, merely '%madcast" their eggs onto the 

surface af the stream bed. No depressions are W e  rm are the 

eggs mered by tf.le fish. 

is amsidered to be the nost sdment-sensitive l i fe  B r  a 

fish. Rearing, that l i fe  cycle aspect involvhq fran a 

juvenile into an adult, is oatsidered to be less sensitive. 

The classification system designates parti- of stream as 

"reachesn, rather than an entire stream or watershed. The reaches 

are classified or evaluated on a habitat quality basis, generally, 

rather than on a poprlatim size bsis by using the W i c a l  

characteristics of the terrain i n  each stream in amjunctA.cn with 
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the known presence and l i f e  history of each fish species. To Q 

this, the f o l l ~  criteria were used: 

D.F.O. staff )axlwledge of the area. 

Stream reach habitat type w i t h i n  a system. 

Relathship to known fisheries resources. 

Similarity to other system w i t h  kmm fisheries resaxas. 

Stream slape. 

Elevation. 

River or stream width. 

Available f b d  sources. 

Life histories of ea& species. 

Migratory patterns of each qxdes. 

Habitat overwintering capabilities. 

of stream frcm source to pmbable fish utilization. 

QntirruouS ar intermittent nature of stream fh. 

CauKctions frrm a~ lake to another. 

Valley shape: 'V" , 'V" and wide flat-Zssteaned. 

Asscciatim to knum mrshes, bogs and beaver dams. 

Knawn barriers such as waterfalls. 

Potential for enhancement. 

?he resultant reach classificatim then is: 

1) A designatian - Schedule I spawning area. 

2)  B designation - Schedule I rearing area. 

3) C designation - G o d  Schedule I1 habitat. 

4 )  D designation - Other -e I1 habitat (or total m c e  

of habitat) 

5) X designation - Previously designated placer minLng area. 
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If the prqmnent accepts the classificatim specified far his 

particular -ration no baseline envirarmerrtal data w i l l  need 

to be collected. Hawlever, if the operator requests a downgrade 

in classification m his stream or reach, he w i l l  need to gather 

the baseline information far the area. 

As nw information beams available, the DepartmpJrt of Fisheries 

and Oceans reserves the right at any time to upgrade or dxqrade 

stream reach classificatim. DFO intends to justify a l l  c3anges 

i n  classification in a mmner similar to that required af the 

placer operator. 

B i c p h y s i c a l  Fnformatim shaild be based cn relevant scientific 

reports anl on-site investigations. The data requested in this 

sectim w i l l  allat t b  biolagid iqmkmse aaad sFgra4.fFcmce ~f 

the aquatic resources tobe eilvalua+dbythe r e g u l a t o r y ~ e s .  

The follcwing outline of areas which the p- SW address 

serves as a guide, but the pmpnent 8hould oansult the regulatory 

agency far additiondl details r e l a w  to smpe and magnitude 

of investigations to be aeSried out. 

One of fhe mst significant impacts of placer 

operaticns is on water qmlity. The following 

infarrrprtion is therefore necessary: 
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1.1 mter Quality 

Data cn the following water quality parameters 

obtained every second mth  during t3e water 
period for pre-operaticn conditims should be 

supplied for stations upstream and bmstream of 

the operation: 

- tenperatwe 

- pH 

- ccnductivity 

- dissolved Oxygen 

- m f i l t e r a b l e  residue 

- totdl residue 

- Arsenic (Dissolved) 

- (Total) 

Estimates or measurenmts of flood frequency and of 
base or lcrw flm are required ikr diversion design, . . 
retauung dykes and water use &licks. Locatiotls 

of &mettic and industrial water sqply intdkes 

damstream of the operatian a d  the effects of 

operations cn downstream users mst be addressed. 
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2. fish - 

Informtion mrst be provided on the fish habitat 

in al l  relevant reaches. The evaluation w i l l  be 

determined by collectiq informaticn rn the 

benthic invertebrate e l a t i o n ,  water depth and 

velocity, substrate carposition, stream side 

vegetatim, and reach characteristics. 

Where the habitat indicates fish should be present 

in sane life cycle in th reach and where m 

fish are found, an explanatim of their absence 
will be required (e.g. there is a vaterfall or 

other irrpediment to fish passage dckJnstreamt fish 

have w e d  ikklnstream into larger tributaries) . 



VI M I N I N G  PR?UXICES AND REHABILITATION 

Watercourses w i l l  be divided into five classifications (A, B, C, D 

and X).  The prcpsed guidelines are designed to m i d e r  

e n v i r ~ n m ~ t a l  sensitivity levels in the five orders of classifi- 

cation that take into m i d e r a t i o n  their relative renewable 

resouroe am3 envimmmtal value. The guidelines for each 

classification are listed in Section B - Site Specific Mining 

Practices. A table showing a surmrary a€ these is locate3 on page 

41. 

There are certain guidelines generaJ.1~ applicable to ary placer 
mining -tion, regardless of .t.he stream reach classification. 

Sudh standards are listed below. The intent of the guidelines 

i s ~ t o ~ t r i ~ a n y ~ i h C t i v i t y a ~ ~ a s f i d n i n g ~ c t i c e s  

and rehabilitatim standards are met. 

A. GENERAL 

The f o l l ~  Opera- caditiars qply to high, 

moderate and l o w  significance areas: 

. 1.1 A kc& ar security deposit w i l l  be required fran 

the cperator to ensure rehabilitation is carried 

out. 
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1.2 Tailings and other materials shall be bladed to 
nmet the antour of t h  valley w a l l s .  Weal or 
other mxrnds of tailings ar gravels shall not be 

left in valley bottan. Slopes on all remaining lcrw 

relief piles &mld be less than 2:l 

(Microtopography of mxuds less than 1 to 2 meters 

in height are best). 

1.3 Smth tailings rarrps with lorq slope lengths 

shall be rrpdified to provide nrrurads or mtours 

perpendicular to the ranp slop (maximm mound 

height should be less than 1 meter). 

1.4 Topsoil a d  other suitable soil. materials shall be 

salvaged, prior to any m i n i n g  activity and stored 
fcn use it ralilitati-. pxpse of f 3 z h  
material is to provide, where possible, a minimnn 
of 10 centimeters of cover to aid in revegetation. 

1.5 S-tream(~turaldman-made)shallbemaintaFned 

or m e d  in accordance w i t h  design criteria 

qecified under opera- caditicns. In law 

significance areas the cxmstructed channel slopes 

shall be reduced by zigzagging ar crezltitlg sinuous 

channels axpatible with the erosion resistance of 

the soils in whi& they are cxnstructed. 
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2.1 The operatar shall establish storage and handling 

sites for fuel and 'tulzardous material to minimize 

any contamination of a q  surface ar ground water 

and the threat to wildlife, fish habitat or fish 

harvesting area. 

2.1.1 The operatar shall establish procedwes to oontain 

and cleanup fuel or other hazardrxls material 

spilled, misused or allowed to escape dur- mmal 
fuel transfers and for unanticipated events 

involving Loss of fuel. 

C l l r )  
L.L.L T'he c p x a e  ~Elaii imte fore]. storage areas 

mntaining an above ground tank exceeding 2300 

litres in capacity a t  least 30 meters fron a e  

annual high water level of a wa- and 

s-ed ky an inpermsable dyke (synthetically 

lined or cmstnacted w i t h  inpervious mterials) 
to contain and retain the product. 

2.1.3 The operatar shall locate fuel s k g e  sites where 

less t.han 2300 litres opacity is stored a t  least 

30 meters fran the annual high water level af a 

waterbody. 
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2.2 The loss of fuel fran a starage facility or during 

transfer mst be reported to the regulatory agency 

imnediately (24 Spill Repart ghme W r  is 
667-7244). 

2.3 All operators w i l l  mnply with the provisims of 

tAe Yukon Territory Gasoline Handling Act.  

3.1 ?he Holder shall obtain a penuit(s) foP: sewage, 
refuse and garbage dhposal at his aarrp(s) plrsuant 

to Oomnissimer's Order(s) 1974-65 and 1961-3B, 

Public Health Act R.O. 1958, c.92, s.1. 

3.2 Sewage treatxrent facilities shall not be located 

less W 30 meters frrm any water q l y ,  lake, 

strew~ot.herwiterooursewitbutprior 
wrOval of. t&e Qntroller . 

AU garbage an3 refuse shall be renwrved &an the 

site or &ere appropriate, totally incinerated at 

1 o c a t . i ~ ~ ~ ~  not less than 30 meters from water 

supply or stream and lxlried under mt less than 1 

meter of carpacted soil. 
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The Holder shall remve to an appropriate loaiti.cn, 

all  other waste mterial from cprations including 

but not limited to scrap metal, discarded ma&inery 

and parts, barrels and kegs; prior .to t3e expiry 

date of the authorizatian; or w i t 3  prim approval 

upcxl site abandonment. 

6. FISH P- 

Where an operatian is located downstream af an 

A, B or C reach classificatim, water wi thdrawa l  

m thds  shall not prevent fish passage. 

Regular nmritoring of effluent and receiving water 

quality is the -ibility of the autlmhatim 

holder. 

OPEWUTCNAL STWYWE FOR HIGH SIGNIFICANCE AREAS (A) 

1. Rate and &thod of Wter Acquisition 

A l l  water acquisiticxls far placer operations, shall 

be by pumping. If  mter is withdrawn fran a fish 
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bearing stream, the g a p  rmst be screened to 

prevent the intake of fish. 

2.  Quality of Waste Wtter Discharqe 

There shall be m surface f lm  discharge of 

sediment mtaminated waters to any stream (i .e. 

total recycle). 

2.1 W discharge shall be toxic fish. 

3. Diversions 

There w i l l  be m diversicxls of the stream. 

Leave Strips , 

A vegetated strip 30 meters wide, shall be left 

intact cn *&ch side of tbe stream. A berm, wkLere 

required, shall be cmstructed imnediately adjacent 
to the leave strip, between the leave strip and fhe 

worked gromd. 

Machinery and equipnent shall not be operated 

within the wetted perimeter of the stream unless 

authorized. 
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FOR MODERATE SIC3JIF'ICANCE AREAS (B) 

1. Rate and Method of Niter P13quisition 

A l l  water acquisitions far placer operations shall 

be by pmping. If water is withdrawn fran a fish 

bear- stream the ptp shall be screened to 

prevent the intake of fish. 

Quality of FJaste Water Discharge 

All discharges shall not exr?eed W following 

criteria at p i n t  of discharge: 

Parameter of Any Sanrple 

Suspended Solids lo0 q / l *  (see Ccnpliance 
Schedule) 

O i l b r G r e a s e  5 
Arsenic (Dissolved) 0.10 mg/l 
M e V  (Tpotdl) 0.005 ng/l 

* l b v e  backgraud - mearmred at headwaters (i.e. 
upstream of grounds disturbed by mining 
activity). 

bb discharge shall be toxic t~ fish. 

3. Diversiclls 

There w i l l  be nt, diversiors of the stream reach. 
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4. kave Strips 

A vegetated strip 15 meters wide, shall be left 

intact cn each side of me stream. A b e n n  *re 

required shall be mtructed, imnediately 

adjacent to f i e  leave strip, between the leave 

strip and the worked ground. 

Wchinery arrl equipnent shall not be operated 

w i t h i n  the wetted perimeter of the stream a e s s  

authorized. 

Rate and lW2103 of 'Fater Acquisition 

Wa- acquis.iti= for placer mining require fish 

screens to prevent the intake of fish, *en wat& 

iswithdrawnfmnafishbearixqstreanardshall 
be located and protected in acwrdance w i t h  

stability criteria specified under "~ivers iaw " 

All discharges shall not exceed the following 

criteria at  p i n t  of discharge: 
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Mwimrm Caacentration 
Parameter of Any Sample 

Suspended Solids 100 q / l *  (see Ccmpliance 
medule) 

Oil & Grease 5 ~ / l  
Arsenic (~issolved) .0.10 mg/l 
Mercury (Total) 0.005 q/l 

* A k m  background - measured at headwaters ( i. e .  
upstream of grounds disturbed by mining 
activity. 

2.1 No discharge shall be toxic to fish. 

3.2 Design plans for ary stream diversicn should be 

develgred by pfes s i cnd l  ccnsultants and approved 
b y D I A M ) t h m @ t . h e  " m e - d & d ' a p p r 0 2 ~ & p r i c p y t o  

inplemPJTt.2Ltion. 

3.3 Stream diversiarrs NSt be stable and, should 

additioM1 A, B or C habitat exist upstrw, be 

able to guarantee fish passage arcxur3. the claim. 
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3.4 Efforts should be nade to ensure that stream 

diversions are undertaken in such a xmnner that 

stream bank vegetation is preserved dlong at least 

one bank. 'Ihis w i l l  ensure that the entry of 

nutrients in the form of leaf litter, detritus, and 
terrestrial insects into the aquatic envirorment is 

not interrupted. 

3.5 Stream diversions are nut to be made through areas 

Where the depth of averburden precludes 

establishment of a stable channel. 

Diversion cbnnel cmstructicn nray be undertaken 

at any time provided that this is daae in isolaticn 

of streamflm. Initial flushing arxl diversb of 

s t x 8 a m f h  should be underWeen during the dmrt 

period of tim d u r i q  sprhq breakcp when suspended 

solids 0aacentrati.m are mturally high. 

Rediversicn.of W stream to a position 

of lcng term stability and fish habitat 

rehabiritaticn is .to be undertaken cn a progressive 

basis so t3nt each section of stream is stablized 

and made habitable to fish w i t h i n  seasons after 
mining. 

Diversions shall be designed to ccntain the oru3 in 

ten year flood went. 



1. Rate and kthod of Water Acquisition 

Water acquisition wrks shall be located and 

protectd in accordance w i t h  stability criteria 

specified d e r  , "Diversiam . " 

2 . Quality of Faste Fater Discharge 

A l l  waste water disd.larges shall not exceed the 

following criteria at point of discharge: 

Maximmn Caacentraticn 
l%iram&er of Any Sample 

S u m e d  Solids 100 q/l ca: loo0 -/I* 
(see a=npliance medule) 

O i l  & Grease 5 4 1  
Arsenic (Dissolved) ' 0.10 mg/l 
k r c u r ~  (-1 0.005 mg/l 
Settleable Solids L e s s  Zhan -1 ml/l 

* Where a D category stream flaws into an A, B 
ar C category stream, *e arspended sol ids  
amtent of the effluent shall be rro greater 
than 100 mg/l above backgramd masxed at 
fhe headwaters (i.e. upstream of grand 
disturbed by mining activity). If a D category 
stream discharges into a major D atesory stream 
the suspended solids cent of effluent to Wt 
stream shall mt exceed loo0 q/l. 

lk discharge shall be toxic to fish. 
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Diversions 

Diversims shall be designed to ccmtain the one in 

five year flood event. 

4. Stream Stability 

Stream hydraulic stability will be dntained to 

the same level of protection as is specified for 

diversions. 

OPERATIOMIL FOR DESI- AREAS (x) 

All standards for IrxJ Significance Areas (D), except for 

'*a* e f f i i ~ i e 9 5 f  sfzdank,  dli apply ibr this ciassification. 

Water effluent standards w h i d a  w i l l  be "phased-in" are 

presented in the t2mpl.i- &edule an pge 41. 
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LEAVE STRIPS 

' V I I  W W Y  OF SITE SPECIFIC MINING PRACTICES 

WATER 
ACOUISITICN 

I )  Tekm by 
punplng mly.  

SUSPEHXD Sa IDS 
EFFLENT S T A N D m  

I )  0 l p / l  
vlspendsd 
sol l ds. C SO neterr .I&, 

cn buth sldes 
of stream. 

t )  Scraenlng 
requ 1 red. 

A barn M y  ta 
requl red. 

1 I5 meters wlde 
m both s l h s  
of stream. 

1 I Taken by 
pulping mly.  

lot permitted. 

!) Sctaenlng 
raqul red. 

S c m l n g  
requ I red. 

2) No *xlc 
dlscharge. 

1) 100 n d l  
suspended 
~ l l d s .  

A b e n  m y  ta 
requ l red. 

Ole bank to 
rane In 
wgstatsd. 

) W s t  a n t a l n  
are In ten 
p e r  flood. 

Provlslon of 
t l s h  passage. 

) Opaned fbrlng 
rpr lng freshet 

Scrssnlng 
rsqulred I f  
f l s h  present. 

W s t  a n t a l n  
m e  In f l v s  
p a r  flood. 

Not mqulred. 

2) 1OOO .dl 
suspended 
r o l l d s  I f  
f l w l n g  ln to 
r d o r  0. 

upstream. 

5 )  No l o x l c  
dlscharge. 

I )  100 m d 1  I f  to 
A, 8, C W B- 

S-lng 
nqulnd I f  
f l s h  p-t. 

) W s t  amtaln 
m a  In t l v s  
yew flood. 

!) too0 ag1 
suspended 
solids I t  
f l w l n g  ln to 
r ~ J o r  0.  
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A l l  &itions of the guidelines package w i l l  becane effectiw 
during the f i r s t  year of guidelines ktpleinentatian w i t h  the 

exception of the effluent standards. Cperators on creeks 

presently being mined w i l l  be required to met the ~ t e r  

standards, on their particular reach, as outlined b e l w .  

Operators tho intend to begin new qerations m creeks mt mined 

before, w i l l  be required to carmenoe tlheir operations with the 

ultinrate effluent standard being required during tfaeir first year 

of operation. 

REACH 
ClASSIFICATION 

* These "phasein" requirements are agplicable to those reach 
classifications that do TY3t discharge directly to major D 
reaches. 

Another presentatim of the Ccmpliance Schedule is illustrated on 

page 42. 
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REAM B;ASSIFICATICN AM) CDPLJANCE 
SCHEDULE FOR SUSPENCED SnLIlX CRITERIA 

REAM 
aASSIFIWCN 

A 

B 

C 

D t o X a j o r D  

D  to a l l  others 

X t o M a j o r D  

X t o  all others 

1984 

100 

100 

loo0 

loo0 

1000 

loo0 

loo0 

1985 

0 

100 

500 

loo0 

500 

lo00 

500 

1986 

0 

100 

300 

loo0 

300 

loo0 

300 

1987 

0 

100 

300 

lo00 

300 

lo00 

300 

1988 

0 

100 

100 

1000 

100 

loo0 

100 



QPPENDIX 4.0 

NRTIONRL POLLUTION DISCHRRGE ELIMINQTIUN SYSTEM 
PERMITTING INFORMRTION 

(Source: Environmental Protection Rgency 1986) 



Fact Sheet 

United States Environmental Protect ion Agency 
Reglon 10 

1200 S ix th  Avenue 
Seatt le, Washington 98101 

(206) 442-1646 

Date: 

PROPOSED ISSUANCE OF NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
(NPDES) PERMITS TO DISCHARGE POLLUTANTS PURSUANT TO THE PROVISIONS OF THE 
CLEAN WATER ACT 

Region 10 has t en ta t i ve l y  determined t o  issue 108 NPDES permits to . 
ind iv idua l  placer miners i n  the State o f  Alaska. This fac t  sheet includes 
(a) the tenta t ive  determination of the Environmental Protect ion Agency 
(EPA) t o  issue the permits, (b) information on pub l ic  comment, pub l i c  
hearing and appeal, (c)  the desc r ip t ion  o f  the indust ry  and proposed 
discharges, ( d l  other condi t ions and requirements. 

Persons wishing t o  comment on the ten ta t i ve  determinations contained i n  
the proposed permits may do so by the exp i ra t ion  date o f  the Publ ic  
Notice. A l l  wr i t t en  comments should be submitted t o  EPA as described i n  
the Publ ic  Comments Section of the attached Publ ic Notice. 

These d r a f t  permits are i den t i ca l  t o  the 538 permits t ha t  were v a l i d  for 
the 1985 mining season. Since there are no new issues contained i n  these 
proposed permi ts, €PA has t e n t a t i v e l y  determined t ha t  a pub1 i c hear ing 
w i l l  no t  be necessary. .In accordance w i th  40 CFR 124.12, a hearing may be 

. granted by the administ rator  if requests reveal a s i g n i f i c a n t  degree of 
pub l i c  i n t e res t  o r  if substantive new data I s  presented dur ing the comment 
per iod tha t  was no t  considered dur ing the development o f  d r a f t  permits. 

Af ter  the exp i ra t ion  date o f  the Publ ic  Notice, the Director ,  Water 
D iv is ion,  w i l l  make f i n a l  determinations w i t h  respect t o  issuance of the 
perm1 ts .  The ten ta t i ve  determi nations contained i n the d r a f t  permi t s  w i  11 
become f i n a l  condit ions i f  no substantive comments are received dur ing the 
pub l i c  comment period. 

The permits w i l l  become e f f ec t l ve  30 days a f t e r  the f i n a l  determinations 
are made, unless a request f o r  an ev ident iary  hearing 1s submitted w i t h i n  
30 days a f t e r  rece ip t  o f  the f i n a l  determinations. An ev ident iary  hear ing 
request must meet a l l  the requirements o f  40 CFR 124.74 and set  f o r t h  
mater.ia1 Issues of fac t  re levant  t o  the permit issuances. 



The proposed NPDES perml ts  and o ther  re la ted  documents are on f i l e  and may 
be inspected and copies made i n  Room 10C, 1200 S i x t h  Avenue, Seat t le ,  
Washington 98101, a t  any t ime between 8:30 a.m. and 4:00 p.m., Monday 
through Friday. Copies and o ther  informat!on may be requested by w r i t i n g  
t o  EPA a t  the above address t o  the a t t e n t i o n  of the Water Permits Section, 
M / S  521, o r  by c a l l i n g  (206) 442-1646. This mater ia l  i s  a l so  ava i lab le  
from the €PA Alaska Operations Off ice,  Room €551, Federal Bldg., 701 C 

. s t r e e t .  Anchorage, Alaska 9951 3 o r  EPA Alaska Operations O f f i ce ,  3200 
Hospi ta l  Drive, Su i te  101, Juneau, Alaska 99801. A copying machine i s  
ava i l ab le  i n  the Sea t t l e  O f f i c e  fo r  pub l i c  use a t  a charge of 20 cents per  
copy sheet. There i s  no charge If the t o t a l  cost  i s  less than 25 do1 l a r s .  

I. A c t i v i t y  

The process o f  p lacer  min ing involves the removal o f  p lacer  go ld  
f rom a l l u v i a l  deposits both i n  e x i s t i n g  stream beds and ancient  stream 
deposits.  The p lacer  mining process uses g r a v i t y  and water t o  wash and 
separate gold i n  a s l u i c e  b o ~  and/or washing p lan t .  Operations may 
cons is t  o f  simple suc t ion  dredges, la rge mechanized operatlons, or la rge  
continuous bucket l i n e  f l o a t i n g  dredges. These operat ions are  a l l  s i m i l a r  
i n  t h a t  they recover f r e e  go ld  and o ther  precfous metals from placer  
deposits by washing the ma te r ia l  through trammels, screens, and s lu ices.  

I n  add i t i on  t o  the s l u i c i n g  phase o f  mining operations. many 
operators must remove ove r lay ing  mater ia ls  from the p lacer  deposit .  
Depending on prac t ices  employed, such as mechanical s t r i p p i n g  w i t h  heavy 
equipment o r  hydrau l ic  s t r i  pping, some o f  t h i s  mater ia l  may enter  the  
rece iv ing  water. D i r e c t  dfscharges occur r ing  as a r e s u l t  o f  overburden 
removal are not  author ized by t h f s  permit.  

Larger commercial operat ions inc lude a wide range of systems for 
hand1 i ng the p lacer  deposl t s .  Mechanical means f n c l  ude the normal range 
o f  earthmovi ng equipment and the  more specia l  ized f l o a t i n g  dredges. The 
go ld  separat ion phase involves a g r a v l t y  process o f  s l u i c i n g  w i t h  the  
s l u i c i n g  apparatus located e i  t he r  on a dredge, an elevated s t ruc tu re ,  or 
on bedrock. the s lu lc !ng phase may be preceded by separat ing the  grave l  
i n t o  various c lass i f i ca t i ons .  ' . 

Placer deposits found i n  the stream beds may be located below or 
above the cur rent  stream channel. The deposi ts  themselves are located 
immedi ate1 y above the bedrock l aye r  where s i  gni f i cant f lows of groundwater 
commonly occur. Groundwater f lows which are  intercepted a t  the  mine p i t  
con t r i bu te  t o  the discharge. 

11. E f f l u e n t  Charac te r i s t i cs  

Discharges from placer  mining operat ions cons is t  of water and the  
ma te r ia l s  found i n  the a l l u v i a l  deposits (sand, s i l t ,  c lay, t race  mtnerals 
and metals. etc. ) .  Some of the  minerals and metals which have been 
measured include z inc,  manganese, magnesium, i ron ,  copper. lead, chromium. 
molybdenum. stront ium, zirconfum, antimony, boron, mercury, b e r y l  1 ium. 
selenium, phosphate, potassium, sodium. s u l f a t e .  barium, ch lo r ide ,  
calcium, and cyanide. Most o f  these parameters are found i n  small 
concentrattons and are of l i t t l e  s ign i f i cance .  The p o l l u t a n t  discharges 
of pr imary concern are se t t l eab le  so l i ds .  t u r b i d i t y ,  and arsenic.  The 
o n l y  t o x i c  p o l l u t a n t  of concern i s  arsenic.  



111. Types o f  Placer Operations Covered by the Permit 

EPA i s  proposing t o  lssue permi ts  fo r  Alaska commercfal p lacer  
mining operat ions, which a re  defined as fac i  1 i t i e s  processing more than 20 
cubic yards per day. This l i m i t  excludes small scale operat ions t h a t  a re  
no t  appropr ia te ly  covered under these permits.  

. I V .  S ta tu to ry  Requirements 

The terms and condi t ions of these permits were developed pursuant t o  
Sections 301(b)( l )(C),  301(b)(2)(A), (0, & ( D l ,  and 402(a)( l )  and (2 )  o f  
the Clean Water Act. 

V. Basis f o r  E f f l u e n t  L i m i t a t i o n s  

The Act requ l  res  i n d u s t r i e s  t o  apply treatment technology 
represent ing Best Avai l a b l e  Technology (BAT) t h a t  i s  economi ca l  l y  
achievable by J u l y  1, 1984. €PA has n o t  promulgated E f f l u e n t  Guidel ines 
f o r  the Placer Min ing Segment of the Ore Mining and Processing P o i n t  
Source Category for BAT. Therefore, as provided i n  Sect ion 402(a)(l) of 
the Act. €PA used bes t  professional judgement t o  determine BAT 1 i m i  t s  
contained i n  these permits.  

I n  an e f f o r t  t o  determine BAT l i m i t a t i o n s  f o r  the Alaska p lacer  
mining indus t ry ,  €PA conducted a d e t a i l e d  ana lys is  o f  the industry .  
Treatment technologies were evaluated fo r  p o l  1 u tan t  removal e f f i c i e n c i e s  , 
costs. and p r a c t i c a b i l i t y .  Technologies evaluated inc lude s e t t l i n g  ponds, 
f l o c c u l a n t  addl t i o n ,  and p a r t i a l  and f u l l  recyc le  o f  process water. The 
techn!cal and economic in fo rmat ion  c o l l e c t e d  durincj f i e l d  v i s i t s  t o  min ing  
operat ions dur ing  the  1983 and 1984 opera t ing  seasons are the pr imary 
sources o f  data used i n  the analyses. ' 

De ta i l ed  economic eva lua t ions  were conducted t o  determine the-BAT 
treatment technologies which are  economical ly achievable. Based on the  
evaluat ions, the l e v e l  o f  t reatment  which can be u n i v e r s a l l y  a f fo rded  by  
the p lacer  mining i ndus t r y  to  c o n t r o l  wastewater discharges has been 
determined t o  be simple s e t t l i n g  ponds. By u t i l i z i n g  simple s e t t l i n g  
ponds and r o u t i n e  pond maintenance. there  should be no apparent ser tous , 
economic impact t o  the indus t ry .  

Data co l  l ec ted  i n  prev ious years i nd i ca tes  t h a t  s e t t l e a b l e  s o l  tds, 
tu rb id1  ty ,  and arsenic are the pr imary po l  l u t a n t s  associated w i t h  t h e  
p lacer  mining i ndus t r y  i n  Alaska. To determine the general e f f i c i ency  of 
i nd i v idua l  operat ions I n  r e l a t i o n  t o  p o l l u t i o n  abatement, EPA has 
determlned t h a t  the  permi t tee i s  respons ib le  f o r  the monitoring and 
repo r t i ng  of these parameters. 



The e f f l uen t  l l m l t a t l o n s  speci f ied i n  Pa r t  I. of the d r a f t  permi t  
includes a s e t t l e a b l e  s o l i d s  l i m l  t of 0.2 m l l l  ( instantaneous maximum). 
I n  1985, the Alaska Department o f  Envi ronmental Conservation (ADEC) , 
c e r t r f  l ed  the p rev ious l y  proposed NPDES permi t s  w i t h  the s t f p u l a t l o n  t h a t  
the  a1 lowabl e 1 nstantaneous e f f luent  I i m i  t f o r  se t t l eab le  sol  i ds  n o t  
exceed 0.2 111111. This requirement superceded EPA's 1985 proposed pe rm i t  
l i m i t  o f  1.5 m l l l  d a i l y  maximum and 0.7 m l l l  monthly average. The S ta te  
requ i red  a more s t r i n g e n t  s e t t l e a b l e  so l i ds  l i m i t  i n  order t o  prov ide 
reasonable assurance f o r  compliance w i th  several water q u a l i t y  c r i t e r i a  
l i s t e d  i n  State Sta tu tes  18AAC 70.020(b) t h a t  p ro tec t  contact  recreat ion ,  
growth, and propagation o f  f i s h  and w i l d l i f e ,  and water supply sources 
t h a t  requ i re  no measurable increase i n  concentrat ions o f  sediment above 
na tu ra l  condi t i ons .  A d d i t i o n a l l y ,  the ADEC c e r t t f i c a t i o n  l e t t e r  c l  t ed  
several data sources t h a t  support t h e i r  content ion t h a t  0.2 111111 o f  
s e t t l e a b l e  so l i ds  i s  an achievable l i m i t  f o r  the p lacer  mining indus t ry .  

EPA supported the  ADEC c e r t i f i c a t i o n  t h a t  0.2 m l l l  s e t t l e a b l e  s o l i d s  
i s  an achievable l i m l  t. EPA, there fore  issued the  1985 permits w! t h  t he  
0.2 m l l l  s e t t l e a b l e  s o l i d s  l i m i t  and modi f ied a l l  o ther  p lacer  min ing 
perm! t s  as we1 1. 

The f o l l o w i n g  i s  a b r i e f  d iscussion of several documents and data  
bases i n  support of a 0.2 m l l l  s e t t l e a b l e  s o l i d s  e f f l u e n t  l i m i t :  

Evaluat ions o f  Se t t l eab le  So l ids  Removal - Alaska Gold P lace r  
Mines: J u l y  11 - 21, 1977; Nat ional  Enforcement 
I nves t i ga t i ons  Center, Denver, Colorado; U.S. €PA - 
33012-77-021. Data from t h i s  study show t h a t  s e t t l e a b l e  s o l i d s  
can be reduced t o  l eve l s  below 0.2 111111 w i t h  adequately 
designed and maintained s e t t l i n g  ponds. 

Eva1 u a t  i o n  o f  Has tewater ~ r e a t m e n t  Pract ices Employed A t  
Alaskan Gold Placer  Mining Operations; J u l y  17, 1979; Calspan 
Advanced Technology Center; U.S. €PA 68-01-4845. Data from 
t h i s  s tudy show t h a t  adequately designed and maintained 
s e t t l  i n g  pond3 can achieve a s e t t l e a b l e  so l  i ds concent ra t ion  of 
less  than 0.1 m l l l .  ' . 

I n  1984. €PA - Region 10 conducted a Trend Analys is  Study a t  
seven p lace r  mines i n  Alaska. A t  s i x  o f  the s i t e s ,  the  average 
achievable s e t t l e a b l e  s o l i d s  1 im i  t was l ess  than 0.1 mlL1. 
The average achievable l i m i t  a t  the remaining s i t e  was 0..2 m l l l .  

1984 Alaskan Placer  Mininq Study and Test ing Summary Report 
(p re l im fna rv  d r a f t ) :  Se~tember 21. 1984: U.S. EPA E f f l uen t  
~ u i d e l  ines ~ i v i s i o n i  U.S. EPA 68-01-6700. This study showed 
t h a t  operat ions u t i l i z j n g  we l l  designed and maintained 
treatment f a c i l i t i e s  are capable of achiev ing s e t t l e a b l e  s o l i d s  
concentrat ions o f  less  than 0.2 111111. 

I n  J u l y  1985. the U.S. EPA I n d u s t r i a l  
Hashington, D.C. conducted a rev iew of 
Reports (DMR's) submitted by Alaskan p 
min ing season. They recorded t h a t  107 

Technology D i v i s i o n  i n  
the Discharge M o n i t o r i n g  

lacer  miners f o r  the  1984 
f a c i l i t i e s  submit ted 



wastewater qua1 i t y  data. Twenty-one fac i  11 t i es  achieved a 
set t leab le  so l ids  level of 0.2 m i l l  o r  less. Ten f a c i l i t i e s  
achfeved less than 0.2 mill f o r  a perlod of one month. From 
the 107 OMR submissions, there were 2,610 data points tha t  were 
l e s s  than 0.2 m l / l .  

Treatment of Placer Mining Ef f luents Using Set t l ing Ponds; 
December 1984; Government o f  Yukon, Department o f  Economic 
Development and Touri sm; Contract No. 5-4-0276. This study 
surveyed 22 representat ive placer mines i n  Canada. Study 
resu l t s  show tha t  s i x t y  percent o f  the mines met the ob jec t i ve  
o f  achieving 0.2 m l / l  se t t leab le  sol ids. 

AOEC f i e l d  sampling resu l t s  from the Fortymile D i s t r i c t  i n  
Alaska dur ing 1984 show tha t  60% o f  the ten mines sampled could 
meet the se t t leab le  so l ids  l i m l t  o f  0.2 m l / l .  I n  1985, f i f t e e n  
mines were sampled wi th  a 53% compl iance rate wi th 0.2 m1/1 
set t leab le  sol ids.  - 
Placer Mining Wastewater Treatment Technoloqy Project (phase 3 
f i n a l  report) :  March 1985: State o f  Alaska. Deoartment-of . . -  

~nvironmental  conservation: Results from th i s  skudy show tha t  
the three best performing recycle s i tes  had a f i n a l  pond 
e f f l uen t  which averaged 0.1 m l / l  se t t leab le  sol ids. 

The instantaneous maximum set t leab le  sol ids  1 i m i  t a t i on  proposed 
i n  the €PA Development Document f o r  Proposed Ef f luent  
L imi ta t ions Guidelines and New Source Performance Standards 
f o r  the go ld  placer mining subcategory I s  0.2 m l / l .  I n  the 
development document, a summary o f  long-term averages from 
t r e a t a b i l i  t y  tes ts  show tha t  s e t t l i n g  ponds with between 3 and 
6 hours of re ten t ion  w i l l  achieve concentrations o f  se t t l eab le  
sol ids below 0.2 m l / l .  

A p re l iminary  evaluat ion o f  the 1985 data from EPA-Region 10 
compl lance inspectlons show tha t  those operations u t i  1 i z i n g  
ef fect ive treatment 'systems can achieve a 0.2 m l / l  se t t l eab le  
so l ids  e f f l u e n t  l i m i t .  

Speci f ical ly ,  53 data points are avaf lable from discernfb le  and 
confined ef f luent  sources. Of those 53 data points, 31 show 
values of greater than 0.2 m l / l  se t t leab le  sol ids and 22 data 
points are a t  o r  below the 0.2 m l / l  permit l i m i t .  This 
analysis shows t h a t  58% o f  the set t leab le  solids data po in ts  
are out  of compliance and 42% are I n  compliance. This analysis 
alone should not be construed t o  mean that  0.2 m l l l  se t t l eab le  
sol ids i s  not  achievable by more than h a l f  o f  the placer miners 
sampled i n  1985. 



A closer look at the data reveals a different statistical 
value. For example, 17 of the 31 data points that were out of 
compliance were from operations that were not utllizlng 
off-stream (bypass) treatment systems. In other words, they 
were direct discharges to receiving streams without prior 
treatment. Thirteen of the 31 were from operations with 
ineffective treatment systems, e.g.. settling ponds full of 
sediment, limited retention time, lack of pond maintenance, 
short-circuittng, poor design, etc. One of the 31 data points 
that was out of compliance is questionable and there is n o  
explanation as to why. 

A statistical analysis of the 22 data points that were in 
compliance with the 0.2 mlll settleable solids limit show the 
following. Twenty o f  the 22 data points were less than 0.2 
mlll settleable solids,. 18 of the 20 were less than 0.1 ml/l, 
and 2 o f  the 22 were 0.2 ml/l. Another analytical approach 
from the data points that were in compliance show that 91% of 
the settleable sol ids values from operations uti 1 izing 
effective treatment systems should be less than 0.2 mlll, o r  
89% should be less than 0.1 ml/l, and around 9 - 10% should be 
0.2 mlll. 

EPA has concluded that a settleable solids limit of 0.2 .mill I s  
achievable if properly designed, constructed, and maintained treatment 
systems are utilized. 

In addition t o  the effluent ISmItations reflective of BAT, the 
permft includes effluent limitations which will ensure complfance with 
Alaska water quality standards for turbidjty and arsenic (see Alaska 
Administratlve Code 70.020). 

The turbid1 ty and arsenic 1 imitations contained in the proposed 
permit are the same as those llmi tations contained fn all previously 
issued Alaska placer mining permits. €PA has concluded that to meet the 
State of Alaska's Water qualfty'.standards, for rivers and streams that are 
designated as drinking water sources, the effluent limitation for 
turbidity must be 5 NTU's above background, and the limit for arsenic is 
0.05 mgll. Both o f  these parameters are measured in the effluent prior t o  
entering the receiving stream (end-of-the-pipe). If a placer mining 
facility meets the end-of-the-pipe limits it will be in compliance with 
State water quality standards. 

The turbldity limit does not allow for the dilution effect of the 
receiving water which would take place within the 500 foot mixing zone 
allowed b y  State standards. because that kind of site specific information 
is not now available to €PA. Upon receipt o f  information demonstrating 
that the dilution effect o f  the receiving water justifies a less stringent 
limit, €PA would incorporate such a limit in the final permit. During the 
comment period on the 1985 permft issuance and modification. EPA received 
information from 72 placer mining permittees. EPA issued final permits to 
these.facilities with a higher turbidity limit. Such information should 
be provided prior to the close of the public comnent period. It should be 
recognized, however, that in most cases the dilution factor would result 
In only a nominal increase in the allowable turbidity number. 



This permit does not authorize discharge from operations where 
mercury is used to recover gold. Dtscharges from operatlons utlllring 
chemicals to Improve gold recovery in the process are not authorlted under 
these perm! ts . 
V I .  Basis for Monitoring and Reportinq Requirements 

A1 l self-moni toring requirements considered the remoteness of the 
mining operations, the magnitude of the pollutants discharged. and the 
practicability of maintaining a valid quality assurance program. 

Based on the applicability o f  settling ponds to BAT, the measurement 
of settleable solids Is an Indicatlon of overall treatment efficiency. 
The permlt requires monitoring for settleable sollds twice per day during 
sluicing. The frequency is established because sampling for this 
parameter is relatively easy and it does not require the use of 
sophi stf cated equipment. A1 so, settleable sol 1ds sampl ing results can 
give the operator an immediate Indicatlon o f  the overall effectlveness of 
the treatment system. 

EPA has concluded that the monitoring frequency for turbidity and 
arsenic shall be once per season. Monitoring for the pollutants has been 
established at less frequent intervals because this monitoring is more 
difficult and costly. Arsenic and turbidity samples are to be collected 
at the same time in an attempt to establish a slte-speclfic correlation 
between these two parameters. Samples for monitoring purposes must be 
taken during sluicing at a time when the operation has reached 
equillbrlum. For example. samples should be taken when sluice paydirt 
loading and effluent discharge are falrly constant. With this 
stipulation, EPA believes that the required monitoring frequencfes will be 
sufficient to determine compliance with'permit limitations. 

€PA has concluded that permittees should not be required to monitor 
for mercury. This conclusion 1s based on data received during the 1982 
and 1983 field seasons.- Samples collected showed very low (below water 
qua1 1 ty crl teri a) values 1 n a l m s  t a1 1 cases. Whenever mercury was found 
in process water Influent, it k.as substantially removed with settl ing 
ponds. Based on these data, it 1s assumed that mercury would only appear 
in excess concentrations i f  it was used for enhanced gold recovery. 

The results o f  all monitorlng or notice of no discharge shall be 
reported to EPA by November 30 o f  each year. 



Section 301(b)(l)(C) o f  the Act requires that an NPOES permit 
contain condi tfons which ensure compl lance with applicable State water 
quallty standards or limitations. The l!m!tations for turbidity and 
arsenic were established pursuant to State water quality standards. 
Section 401 requires that States certify that Federally issued perm! ts are 
in compliance with State law. 

These permits are for operations within waters (inland waters) of 
the State of Alaska. €PA is requesting State officials t o  review and 
provide appropriate certlflcation to these draft permits pursuant t o  40 
CFR 124.53. 



QPPENDI X 5.0 

NRTIONQL POLLUTION DISCHRRGE ELIMINRTION SYSTEM 
PERMIT GPPLICQTION 

(Source: Environmental Protection Rgency 1974) 



, I  IONAL POLLUTAHT DISCHARGE ELIMINATION SYSTEM 
APPLICATION FOR PERMIT TO DISCHARGE - SHORT FORM C 

To be f l l ed  only by persons enqaqed In  rnufactur lnq and mInIng 

F o m  App.owd 
OMB No. U) - R a m  

00 not attenpt to conplete thls form before reading rcconprnylnq lnstructlons 

Please pr in t  or tyoe 

1. Name. address. location, m d  telephone nunber of f r c i l f t y  produclnq discharqe 

A. Name 

8. Malllnq address 

1. S t m t  address 

2. City 3. State 

4. County 5. ZIP 

C. Location: 

1. S t m t  

2. City 3. County 

0. Telephme no. - 
Area 
Code 

(Leave blank) 

I f  a l l  your waste i s  dirc)urqed Inca a publfcly owned waste t r e a w n t  f a c f l l t y  
and to the best o f  your knwle4ge you are not required to obtain a d t x h r g c  
pefult. proceed to ita 4. Othervlse pmceed d i rect ly  t o  Ita 5. 

4. If you mt the condltton stated above. chcck here o m d  supply the i n f o ~ t r o n  
asked f o r  k t w .  After cop le t lnq  these t M ,  please corplete Ule d ~ t e .  t i t l e .  
bnd slgnature blocks below md return Ulis focr t o  the pmoer revlcwlnq o f f i ce  
without corrplettnp the remain& o f  tk fom. 

A. Mame o f  ~rganloatfon responsibie fo r  receiving waste 

8. Facl l i ty  mcetving waste: 

-u 
2. Street address 

S. State 6. 210 

7. h x l r u  m t  o f  pr fnc lpr l  product produced o r  raw u t e r l a l  consumed per (Check om) 

A. Oay I I I I I I I I 
8. nonth 



8. hfu -t of p r~nc tpa l  product pmduud or  ran nr te r la l  cmsurd. m w r t e d  A -. 
i n  Ita 7. abon. I s  I r n u r d  I n  (UIeck OM):  

A . 0  pouds 8.0 tons C.0 b a m l s  0.0 krsh.l% E.a sguuo f-t 

F.0 plllw C.up1u.r or WIIU k o o t h e r .  sp.cIfy 

9. ( a )  Chuk ham I f  dtschan). occurs a l l  year 0. or  

(b)  C k k  UH m t h ( 8 )  dlscharp. occurs: 

1.0 Januar). 2.0 Fcbmary 1.0narch 4.oApril S.O*ay 6 . 0 J u ~  

7.0July 8.0Aupust 9 . 0 S e p t d r  10.aOctobr 11.0Nowaber 1 2 . 0 0 . ~ ~ +  

(c )  Check h w  auny days p w  m k :  1.0 1 2.0 2-3 3.0 4-5 4.0 6-1 

10. Types o f  u s t o  water dlschaqed to  surface waters only (check as aoplIcrble) , 

14. DMs your dtscharge contain o r  I s  I t  posrlble f o r  &r dtschaqe to  contain 
me o r  nor+ o f  th. f ~ l l ~ l n p  s u b s t m c e s ~ a s  a resr;l t o f  your operatfons. 
a c t ~ v l t f e c .  o r  processes: m n h .  q m f d c .  alumfncn. kr).lllcr. c a b i u .  
chroclfu, cooper. lead, mrcu . ntckel. s e l m l u .  ztnc. phenols. o i l  m d  
~rease. and d l o r i n e ~ ( m t d Y a ~  . A.Oyes 8.0no 

I cer t l f y  that I n f r r t l t u  w i t h  the i n f o r u t i o n  c a n t r i n d  I n  the awl tca t lon  and 
that  to  the best o f  my knowledge m d  be l ie f  suck Informatton I s  true. canplete. and 
accurate. 

olschan)r wr 
olwratlng dry 

A. SuItary, da i l y  
avtrapc 

0. Coollnp water. etC. 
8 I l y  average 

C. Proass r r ter .  
da l ly  rveraqe 

0. h x i r u r  per operat- 
In9 day fo r  to ta l  
dlscharqe ( a l l  types) 

Printed N U b t  o f  Person Slpnlnp TI t k  

Voltme treated before 
dtschaqlng (percent) 

I 

None 

(6) 

Flow. gallom pr opuating dcl 

11. 1 f m y o f t h . t k ~ t r p e s o f r r s t r t d e n t I f l t d I n i t m l 0 , ~ t h . r ~ ~ ~ ~ ~ ~  . 
a r t  discharged ta v l a c a  other than surface waters.. check k l a c  as a ~ p l l u b l e .  

0.1- 
29.9 

(7)  

0.1-999 

(1 

Uaste water t s  
dlscharpcd to: 

A. Huntctp.1 seuer s y s t w  

1. Undcqrwnd wl l 
C. septtc tank 

3. Evaporation Iaqoon o r  pond 

E. Other. soecify 

10004999 

(2) 

54.000- 
or  more 

(5) 

5000-9999 

(3)  

30- 
64.9 

(U 

An- flw, g a l l a  wr apmttnp dry 

10.000- 
49.999 

(4) 

65- 
94.9 

(9) 

S0.W o r  am 

(5) 

95- 
loa 

(10) 

-,- 

lO.O(W)-SO,PPP 

(4 
5004-9999 

(3) 

0.1-999 

(1) 

10004999 

(2) 



W P E N D I X  6 

REGRESSION MODELS OF PLRCER MINING INDUSTRY 



QPF'ENDIX 6 

Regression Models o f  the Placer Mining Industry 

This appendix presents the data used t o  generate t h e  linear 

regession equations used t o  predict t h e  effect o f  increased 

operat ir~g costs o n  the placer mining industry. CIll equations were 

tested for significance useing the r2 statistic (Harnett and 

Murphy 1974). The equation giving the highest r2 was chosen a s  

t h e  model for t h e  specific relationship. Mathematical models, 

based o n  linear regression analysis, were developed t o  predict 

t h e  effect o f  t h e  price o f  gold (as t h e  independant variable) o n  

t h e  following factors: 

I )  production o f  gold in ounces; 

2) t h e  number o f  active mining operations: and 

3) t h e  number o f  persons directly employed in t h e  

placer ming industry. 

Gold product ion, t h e  number o f  active mines, and employment 

data was obtained a s  unpublished data from t h e  Mines Engineering 

Branch o f  DIRND in Whitehorse (Table R6.1). This analysis used 

t h e  period from 1971 t o  1985 t o  determine t h e  relationship 

between t h e  price o f  gold and production. 1971 was chosen a s  t h e  

start o f  the period a s  it is immediately prior t o  t h e  price o f  

gold being allowed t o  float o n  t h e  international market. 

Due t o  data limitations, t h e  period 1978 t o  1985 was used 

t o  model the relationship between t h e  price o f  gold and 

employment in the placer mining industry and the relationship 

between t h e  price o f  gold and the number o f  active mining 



Year Product  ion Value  V a  1 u e  P r i c e  Price 
(OZ.  ) ($Cart (con ($US/ ( $ C a n  

1 000 ) 19818 ctz. ) 1381/ 
1000) 02. ) 

Y e a r  # o p e r a t  ions # employees  



operat ions. 

The relat ionships were tested using the price of gold in 

*US, BCanad i an and cunst ant 1381 $Canad i an. Regressions were a1 so 

tested using both data pairs for the same years and for data 

pairs with the price of gold lagged by one year. The following 

relationships;, of the form y = mx + b, were obtained: 

1) Prod = 81430, x Price (1981 $Can) - 11,638,349 

r2 = 0.885 

2) Prod = 153 x Price ($US) - 2373 

r2 = 0.85 

3) Prod = 127 x Priee ($Can) -1497 

re = 0.89 

4) Prod = 131 x Price ($Can,,l) -1160 

r2 = 0.94 

Relationship number 4 was selected for use in the economic 

analysis (Figure R6.1). By way o f  comparison DOE < 1983) used the 

following regression equation: 

Prod = 180 x Price (8USn-1 - 18,392 

r2 = 0.92 

The relationship selected by DOE (1983) is steeper than 

that selected for use in this analysis, The DOE relationship will 

predict greater changes in the level of production than the model 

calculated in this appendix, given the same change in the price 

of gold. The DOE relationship is biased by the rapid growth in 

the placer mining industry between 1976 and 1981, extending the 



FIGURE A6.1 

Production vs Price 

PRICE ($/oz) 



database from 1382 to 1985 moderates the relative effect of the 

boom irt 1380 and 1981. 

Price vs. Miriinq activity 

The folluwing models for the relationship between the price 

of gold and the level of mining activity were determined and 

tested for significance: 

1) No. Ups = 0.23 x Price (%Carl) + 46 

re = 0.75 

2) No. Dps = 0.25 x Price ($Can,-1) + 70 

r2 = 0.85 

Relationship number 2 was selected for use in the analysis. 

The scatter diagram for the selected data set is presented in 

Fiqure R6.2. 

Price vs. Number of Employees 

The following models were determined and tested in the 

process of selecting a relationship between the price of gold and 

the number of mine employees: 

1) No. Emp = 0.99 x Price (%Can) + 200 

rz = 0.08 

2) No. Emp = 0.69 x Price (%Cann,l + 354 

r2 = 0.78 

The first relationship was selected for use in the 

analysis. The scatter diagram for the selected data set is 

presented in Figure C16.3. 
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FIGURE A6.2 

Price vs Number of O~erations 

PRICE ($/oz) 



FIGURE A6.3 

Price vs Number of Employees 

PRICE ($/oz) 



It is interesting to note that the most significant 

relationships between price and product ion and price and the 

number o f  active operations are obtained by advancing t h e  price 

caf gold data one year forward. This may mean that a miner decides 

to operate based o n  t h e  previous year's data. This is reasonable 

as there is certainly a requirement for lead time t o  secure 

mining claims and ready equipment. 

O n  the other hand, t h e  most significant relationship 

between t h e  number o f  employees and t h e  price o f  gold was 

obtained using current data. This may result from the operators 

ability t o  adjust his labour force almost immediately in reponse 

t o  changes in the price of gold. 



RPPENDIX 7 

INCREMENT% COST TO PLRCER MINING INDUSTRY OF 

IMPLEMENTING PROPOSED GUIDELINES 



FIPPENDIX 7 

Incremental Cost t o  Placer Mining Industry o f  Implementing 

Proposed Guidelines 

T o  estimate t h e  impact o f  t h e  proposed placer mining 

guidelines, using t h e  regression equatic~ns developed in Section 

8.2, requires t h e  determination o f  t h e  irtcremental costs t o  the 

industry resulting from implementation o f  t h e  guidelines. These 

incremental costs must be expressed in terms o f  Canadian dollars 

per ounce of gold produced. 

Increased costs of production result from t h e  following 

factors : 

1 )  t h e  need t o  meet specified effluent quality 

standards ; 

2) t h e  need t o  rehabilitate t h e  nine site after 

mining is completed; 

3) The need t o  have diversions o n  "C" classified 

streams designed by professional engineers; 

4) t h e  need t o  provide detailed development plans; 

and 

5) the loss o f  recoverable gold because o f  t h e  

requirements for o f  diversions and leave strips 

cws "R" and "B" classified streams. 



WQTER TRERTMENT 

DOE and DFO (1983) estimate t h e  cost per operator o f  

meeting t h e  effluent qua1 ity standards as: 

Capital Cost Operat ing Cost 

1) n o  discharge 644,500 8504/yr 

2) 100 mg/l 832,500 8360/yr 

3) 1800 mq/l 86,500 BB4/yr 

Operating costs assume that the mine operates eight hours/day and 

75 days/year. 

The above estimates include t h e  cost o f  building settling 

ponds which are reported a s  $6,500, 912,000, and B12,OOO 

respectively, for t h e  1000mq/l, 100 mg/l and 0 mg/l effluent 

standards. The cost o f  construct ion o f  these ponds is based o n  

t h e  size required t o  achieve a specified retention time, t h e  

length of time required with a specified piece o f  equipment t a  

build the ponds, and an hourly equipment cost. I feel that t h e  

length of t ime rerquired t o  construct t h e  settling ponds is 

underestimated. If settling pond berms are t o  last t h e  season, 

they must nc~t only be pushed into place, they must be shaped and 

cctmpacted. The cost o f  constructing t h e  settling pcmds will be 

doubled t o  reflect the increased machine time rerquired t o  

proper1 y construct t h e  berms. 

Rlsc*, some fcwm o f  out let coritrol/uverf low structure wi 11 

be required t o  prevent dowr~cutt iriq o f  t h e  berm. The instal led 

cast o f  the cctntrol structure is estimated at 910,000 per mine. 

1 8 1  



The u s e f u l  l i f e  o f  a n  e f f l u e n t  t r e a t m e n t  s y s t e m  is assumed 

t o  b e  t h r e e  y e a r s .  The a n n u a l  cost of m e e t  irrg t h e  e f f l u e n t  

q u a 1  i t  y s t a n d a r d s  become: 

1) no d i s c h a r g e  822, 500 

2) 100 mg/l 918,500 

3) 1000 mg/l 97,600 

DaE 41983) states t h a t  0.9% of e x i s t i n g  o p e r a t o r s  would 

h a v e  t o  m e e t  t h e  "r~o d i s c h a r g e "  s t a n d a r d ,  47.8% would b e  r e q u i r e d  

t o  meet t h e  100 mg/l s t a n d a r d  and  53.3% would b e  r e q u i r e d  t o  m e e t  

t h e  1000 mg/l s t n a d a r d .  W e i g h t i n g  t h e  cctst  p e r  s t a n d a r d  by t h e  

p rc~pcwt  i o n  of m i n e r s  r e q u i r e d  t o  meet t h a t  s t a n d a r d  g i v e s  a n  

a n n u a l  i n c r e m e n t a l  cost p e r  o p e r a t  i o n  of a p p r o x i m a t e l y  $13,600. 

T h e r e  are  t w o  r e h a b i  1 i t a t  i o n  cos ts  t o  b e  c o n s i d e r e d  : 

1) t h e  ~ ~ 1 s t  of r e c o n t o u r i n g  t h e  mine  s i t e  t o  match 

n a t  u r a  1 c a n t  o u r s  ; and  

2) t h e  cost of s t o r i n g  and  r e s p r e a d i n g  t o p s o i l .  

DOE 4 1383) e s t i m a t e d  t h e  cost of r e c o n t o u r i n g  a s  a r a n g e ,  

f r o m  $6,230 tct 612,180 (69,205 a v e r a g e )  p e r  o p e r a t  ion .  IEC Eeak 

L t d ,  (19835 e s t i m a t e d  a w e i g h t e d  a v e r a g e  cost of r e c o n t o u r i r q  a t  

921, SO0 p e r  o p e r a t  i o n  ( r a n g e  f r o m  $4,500 for  s m a l l  o p e r a t i o n s  t o  

930,000 for v e r y  l a r g e  o p e r a t  i o n s )  . 
S i m i l a r i l y ,  t h e  a n n u a l  cost a s s o c i a t e d  w i t h  t h e  s t o r a g e  abd  

r e s p r e a d i n g  of t o p s o i  1  w e r e  est i m a t  e d  a t  $2,500 p e r  o p e r a t o r  by 

DOE and 8 4 , 4 0 0  p e r  o p e r a t o r  by I E C  Eeak. 

T h i s  p a p e r  w i l l  a s s e s s  t h e  r a n g e  o f  a n n u a l  s i t e  
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rehabiltiation costs, from 611,705 per operator to 925,300 per 

operator. 

DIVERSIONS 

The requirement that diversicms cm "C" classified streams 

be designed by professional engineers results in two additional 

costs t c ~  the placer miner: 

1) the eost of the engineering design; and 

2) the additional cost of constructing the diversion 

to the specificaticms c~f the design. 

DOE est imates that f ifteert percent of the mines present 1 y 

operat ing wc~uld require stream diversions to be professional ly 

designed. The cost fur such designs are expected to range from 

82,500 to $10,500. 

While DOE (1983) acknowledges that there would likely be 

additional construct ion costs associated with the installation of 

designed diversions, no attempt is made tcl estimate the amount. 

This paper assumes that the additional eost of constructing the 

diversions to engineering specifications wi 1 1  be 65,500 per 

operation ( 3  days of machine time and 3 days for layout and 

inspect ion). 

Enq ineered diversions are assumed to last one year. 

. Therefore, the armual, weighted, irtcremental cost associated with 

, the requirement to have prcgfessior~aly designed diversions wi 11 

range from $300 to 61300. 



DEVELOPMENT pL#NS 

DOE (1383) a d m i t s  t h a t  t h e  cost of p r e p a r i n g  and u p d a t i n g  

development  p l a n s  may be s u b s t a n t i a l  but  d u e s  no t  p r o v i d e  a n  

est i r n a t  e of t h e  i r i c r e r n e r r t  a1 c c ~ t  . KPMFI est irnates  arr a v e r a g e  c o s t  

p e r  caperat i o n  a s s o c i a t e d  w i t h  t h e  need t o  p r o v i d e  development  

p l a n s  as 88,000 (IEC Beak Ltd. 1'383). 

LUST GOLD 

On "R" and "b" c l a s s i f i e d  s t r e a m s  some r e c u v e r a b l e  g o l d  

w i l l  be lost  as a r e s u l t  o f  t h e  r e q u i r e m e n t s  f o r  n o  d i v e r s i o n s  

and l e a v e  s t r i p s .  DOE (1383) s t a t e s  t h a t  2.3% of e x i s t i n g  

o p e r a t o r s  w e r e  ort "FI"  c l a s s i f i e d  s t r e a r n s  and 3.6% w e r e  on "B" 

s t r e a m s .  Leave s t r i p s  orr "a" s t r e a m s  a r e  60 m e t e r s  wide w h i l e  

l e a v e  s t r i p s  on "En s t r e a m s  a r e  30 m e t e r s  wide. 

" R n  and "b" c l a s s i f i e d  s t r e a m s  a r e  must l i k e l y  t o  b e  i n  

r e l a t i v e l y  wide v a l l e y s  because  s t r e a m s  w i t h  h igh  f i s h e r y  v a l u e s  

must have  s i g n i f i c a n t  y e a r  round f l a w .  I f  a  wide v a l l e y  is 

assumed t o  have  a  minirnun width  o f  SO0 m e t e r s ,  t h e  r e q u i r e d  l e a v e  

s t r i p s  r e d u c e  t h e  u s e a b l e  a r e a  by a  maximun ccf 33% on  a n  "# "  

s t r e a m  and 16% on a  "EM s t r e a m ,  

Rssuminq t h e  a v e r a g e  mine p roduces  350 ounces  of g o l d  p e r  

y e a r  (DOE 1993),  t h e  r e q u i r e m e n t s  f u r  no d i v e r s i o n s  and l e a v e  

s t r i p s  w i l l  r e s u l t  i n  an annual  l o s s  o f  gold  p r o d u c t i o n  o f  1EO 

cturices f r o m  mines a n  "R" s t r ea rns  and 6 0  ounces  from mines un "F" 

streams. Weight i rig t h e  p r o j e c t e d  l o s t  i n  product  i o n  by t h e  
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proporticw~ of mines an "R" and "B" streams and multiplying by the 

price of gold (assumed to be %470/oz. Can,), gives an average 

annual cast of $2200. 

TRBLE 1 

RDJUSTED PRICE DF GOLD REFLECTING INCRERSED DPERRTING COSTS DUE 

TO IMPLEMENTRTIDN DF THE PROPOSED PLRCER MINING GUIDELINES 

Product iwdaperat ion 

Cc~unzes> 

276 

416 

Increment a1 Cast /Operator 

836,400 W51,600 
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