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EFFECTS OF SUCTION DREDGING ON STREAMS: 

A REVIEW AND EVALUATION STRATEGY 

INTRODUCTION 

Suction dredging for gold is a common activity in many stream channels in 

lands that are managed by public agencies. Suction dredging can affect other 

river uses and aquatic resources such as aquatic and riparian organisms, 

recreation, water supply, and channel stability. It can _greatly alter stream 

channels, at least locally, and mobilize fine sediments. Other impacts can 

include noise,. competition for use of riparian areas, and chemical pollution. 

Effects of individual suction dredging operations tend to be localized and 

short-ter. Off-site and long-term effects are commonly not apparent and are 

poorly understood. In most cases, a single operation would not seriously 

threaten or conflict with other users or resources in a river system, unless 

they only occur in the reach affected by dredging. Conflicts most commonly 

arise from numerous dredging operations interacting with other beneficial uses 

at the scale of a river system. 

Other than these generalizations, not much is known about the effects of 

suction dredging en rivers and associated ecosystems. Our literature search 

has yielded only five articles in refereed jo~rnals that specifically address 

the effects of suction dredging (Griffith and Andrews, 1981; Thomas 1985; 

Harvey 1986; Hall 1988; Somer and Hassler 1992) . Internal state and federal 

reports have also contributed to our understanding but their information is 

primarily site-specific and qualitative. The paucity of literature 

specifically addressing suction dredging requires that we often induce how the 

obvious direct effects of dredging would affect biological and physical 

processes. Effects of suction dredging are difficult to evaluate or predict 

because of the inherent complexity of biologic and geomorphic processes 

interacting in stream channels. Cumulative €ffects, in particular, are 

difficult to predict or evaluate. ' Dredging can affect other b~neficial uses 

in many ways, depending on the conditions in a particular river. 

This document: 1) briefly describes the practice of suction dredging; 2) 

provides a summary of potential effects of suction dredging in river channels 

on: stream biota, river recreation, water quality, and channel stability and 
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morphology; 3) outlines questions (associated with each of the above issues ) 

which would be helpful i On evaluating the impacts of particular suction 

dredging operations; 4) identifies high priority research questions ; 5 ) 

suggests a general strategy for 

evaluating the effects of suction dredging; and 6) summarizes suction dredging 

regulations. The summary of suction dredging effects is limited, however to 

effects originating from the dredging process . We do not discuss possible 

indirect effects of dredging such as long-term occupation and disturbance of 

riparian areas, increased fishing effort, and the constructio~ and use of 

roads to access dredging sites, although the significance of these indirect 

effects may in some cases equal or exceed that of dredging itself. Under each 

issue, we summarize separately available information on on-site effects and 

those transmitted off-site by physical processes. We conclude that management 

of suc;:tion dredging require-s a large-scale approach similar to that used in 

watershed analysis. 

COMMON SUCTION DREDGING PRACTICES 

Suction , dredges utilize high press~re water pumps driven by 

gasoline-powered motors which create suction in a flexible intake pipe (2-12" 

diameter). A mixture of streambed sediment and water is vacuumed into the 

intake_ pipe and passed over a sluice box mounted on a floating barge. Dense 

particles (including gold) are trapped in the sluice box. The remainder . of 

the entrained material is discharged into the stream as "tailings" or 

"spoils", which can form large piles where dredges have remained in one 

location for long. If a hose is attached directly to the high pressure pump, 

material can be removed from cracks in bedrock or washed into the stream from 

exposed stream banks or bars, although the . latter process is generally 

prohibited. 

Substrate too large to pass through the intake pipe is moved by hand, and 

relatively large rocks are commonly piled in or adjacent .to the stream. Large 

boulders, stumps and rootwads may be removed from the stream to improve access 

to particular excavation sites, although this activity is also often 

prohibited. 
I 
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The proportion of the stream bottom dredged in a reach may vary from a few 

small excavations to the entire wetted area . Excavations can exceed several 

meters into the stream bottom. Underwater breathing devices powered by the 

dredge motor can be used for dredging in deep water. 

EFFECTS OF DREDGING ON STREAM BIOTA 

Direct effects on-site 

Spawning gravels. fish early life history stages. Stream fishes often 

have specific habitat requirements for spawning. Trout and salmon, for 

example, utilize gravel substrates where adequate intergravel flow carries 

oxygen to eggs and .embryos. The range of substrate which may be used for 

spawning varies with the species and size of fish. Substrate stability is 

critical to spawning success, because the early life history stages of 

salmonids and other taxa spend weeks to months in or on the substrate, and 

survival during early life history stages is reduced if spawning sites are 

disturbed. Important salmonid spawning areas are frequently .located in 

depositional reaches, where dredging is also often concentrated. 

In steep mountain channels (with gradients >2~l, natural spawning areas 

for salmonids are rare because the streambed is predominantly armored with 

cobbles and boulders too large to be moved by spawning fish during redd (nest) 

construc,tion (Kondolf et al. 1991). Dredge tailings can create . deposits that 

are attractive to spawning fish because of the looseness and suitable particle 

sizes of spoils and their frequent location near riffl,e crests where water 

tends to percolate through the streambed. Fall spawning fish such as chinook 

(Oncorhynchus tshawytscha) .and coho salmon (Q. kisutch) have been observed to 

spawn on dredge sPQils before the spoils are re-molded or oblite~ated by high 

flow (T. Lisle and B. Harvey, personal observationsl . 

Dredge tailings can be detrimental to embryo survival because they are 

less stable than natural spawning gravels. Eggs that are incubating in dredge 

spoils may suffer high mortality if high flows scour the spoils and destroy 

the redds. Stability of dredge spoils is decreased by: 1) Spoils of fine 

material, e.g., fine gravel, sand, and silt, that are cast over coarse bed 

material, e.g., cobbles and boulders; and 2) Formation of prominent piles with 
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steep slopes facing upstream. ~tability of spoils is enhanced by: 1) Large 

bed material included in dredge spoils; and 2) Low, gradual piles that 

approximately conform to the original bed topography. 

Suction dred~ing in regulated rivers may require special consideration. 

Impoundments commonly reduce sediment supply and peak flow magnitudes 

downstream. Dredging may loosen and locally flush fine sediment from static 

streambeds, with little danger of nests being disturbed during egg 

incubation. However, we suspect that long-term improvement of spawning 

habitat by dredging downstream of dams may be rare. Annual mining (and 

renewal of spawning gravels) may not be sustainable because gold-bearing 

pockets ,would tend to be mined out without replenishment by new sediments. At 

the same time, .persistent and widespread bed disturbance may conflict with 

other river uses, such as recreation. 

There is very little information on the selection or use of tailings for 

sp~wning by stream fishes. In their stuoy at Canyon Creek in northwestern 

California, Hassler et al. (1986) noted that chinook and coho salmon and 

steelhead (Oncorhynchus mykiss) spawned on actively dredged areas. Their maps 

of dredge sites and redd locations suggest that the following proportions of 

redds were on dredge tailings: 3 of 8 spring chinook salmon redds in 1985, 1 

of 1 coho redd in 1985, and 1 of 11 steelhead redds in 1985. In the absence 

of information on the availability of spawning gravels, the degree of 

·selection or avoidance of dredge tailings for spawning cannot be determined. 

Hassler et al. (1986) expressed the opinion that spawning gravel was not in 

short supply in Canyon Creek. In channels with a paucity of gravel Substrate, 

tailings may provide a large,r proportion of potential spawning sites for 

salmonids, and the risk to stocks would likely increase proportionately. 

Dredging activities may also affect spawning by non-salmonid fishes. Many 

sculpins (Cottus spp.) , for example, utilize logs or boulders as nesting 

sites. Removal of these elements by dredging may be detrimental to SCUlpin 

populations, particularly where large substrate elements are relatively rare. 

The early life history stages of fishes (eggs, larvae, alevins) are likely 

to be killed by entrainment in suction dredges. Griffith and Andrews (1981) 

found that un-eyed trout eggs (the stage which lasts for 10-20 d following 

fertilization) from natural redds suffered 100% mortality after passage 

through a dredge along with the surrounding gravel. Mortality of eyed eggs 
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was more variable, ranging from 29% to 62% in three trials using cutthroat 

trout (Oncorhynchus clarki) eggs from separate: natural redds. Similar 'tests 

at a commercial hatchery with eyed rainbow trout (Oncorhynchus mykiss) eggs 

revealed no difference in mortality after 10 d between a control group (18% 

mortality) and a group passed through a q.redge along with gravel .(19% 

morta1ity). The sac fry of hatchery rainbow trout suffered >80% mortality 

following entrainment, compared with 9% mortality for a control group 

(Griffith and Andrews 1981). Eggs and fry in the subptrate which did survive 

entrainment would probably suffer high~r mortality than those which remained 

in redds, as a result of higher predation rates and unfavorable 

physicochemical conditions outside the redd environment. Salmonid fry which 

have recently emerged from the gravel and the larvae of many non-salmonid 

stream 'fishes are also likely to suffer high mortality following entrainment. 

sculpins, suckers (Catostomidae) and minnows (Cyprinidae) all produce small 

larvae (commonly- 5-7 rom total length at hatching) which are easily . damaged by 

physical disturbance. 

While state - regulated dredging seasons in the western U. s. l .imi t dredging 

to summer months, the potential remains for overlap of dredging and fish 

spawning activity in this geographic region. In some coldwater streams, 

salmonids do not emerged from the substrate until summer. For example, 

Griffi.th and Andrews (1981) conducted their dredge entrainment experiments on 

cutthroat trout eggs they found ~n the gravel on 4 and 14 July in Burns Creek, 

Idaho. Eggs and larvae of non-salmonid species susceptible to mortality by 

entrainment may also be found during summer in streams where dredging, occurs. 

In the Smith River, California, spawning by Klamath smallscale sucker 

(Catostomus rimiculus) was observed in June. Larval Sacramento suckers (~. 

occidentalis) were observed in the Russian River, California in mid-August 

(Moyle 1976), implying that spawning takes place in mid-summer. Jhingran 

(1948) observed speckled dace (Rhinichthys osculus) spawning mostly in June 

and July in the upper Trinity River, California. Spawning by sculpin takes 

place at water temperatures 8-13 C; thus, spawning occurs from February or 

March through late spring and early summer in many streams. It appears tha~ 

non-salmonid fishes have not been considered in the determination of dredging 

,seasons. 
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To evaluate ' the local effects of suction dredging on the early life 

h istory stages of fishes, the following questions need to be answered: 

1 . Does dredging occur in stream reaches where fish 'are likely to spawn? 

2. Are fish in early life history stages present during dredging? 

3. Are natural spawning gravels in short supply so that a large percentage of 

spawners might use dredge tailings? 

4. What is the probability that fish will spawn before dredge spoils 'are 

reworked by high flows? 

5. What is the probability that flows capable of transporting bed material 

will occur during the period of incubation of eggs deposited in dredge spoils? 

6. What is the stability of dredge spoils relative to natural spawning areas? 

7. What is the probability that dredging-~elated mortality of early life 

history stages will have a significant impact on fish populations? 

Juvenile and adult fish. In contrast to eggs, larvae and alevins, 

juvenile and adult fishes are unlikely to be affected by entrainment because 

they can readily either avoid or survive passage through suction dredges. 

Griffith and Andrews (1981) provided the only available data on this topic: 

all of the 36 juvenile and adult rainbow and brook trout (Salvelinus 

fontinalis) they intentionally entrained survived. Juvenile and adult 

fish at dredging sites may be affected by changes in channel morphology and 

substrate composition . Dredging activity commonly includes both the 

excavation of holes in the stream bottom and the deposition of piles of 
-

cobbles and boulders, and (usually separately) finer substrate. These 

processes may cause significant changes in the depth and or volume of channel 

geomorphic units (e.g., pools and riffles), particularly in small streams. 

Habitat depth is positively related to the abundance 'and/or size of salmonids 

(Everest and Chapman 1972) and other stream fishes (Harvey and Stewart 

1991) . Bjornn et al. (1977) observed that rainbow trout abundance declined 

in pools in a natural stream in proportion to the amount of sediment added 

experimentally. The number of rainbow trout in a small pool in Butte Creek, 

California, declined by 50% with an approximate 25% reduction iq pool volume 

as a result of dredging immediately upstream (Harvey 1986). Harvey (1986) 

also observed all eight fish in a riffle move into a hole created by 

dredging. Depending on existing water depth and velocity, dredging may 
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increase or decrease the availability of preferred habitat for salmonids by 

altering the morphology of individual channel geomorphic units. In small 

streams where dredge tailings can span the channel, shallow riffles which 

inhibit the longitudinal movements of aquatic organisms may be formed. 

Stream fishes can be affected by changes in substrate composition even in 

the absence of significant changes in habitat depth or volume . Species which 

live on or in the substrate during summer are the most likely to be affected 

by dredging. The juveniles and adults of some benthic fish species (e.g. 

sculpin and dace) often occupy microhabitats beneath unembedded cobbles and 

boulders (Baltz et al . 1982; Harvey 1986). Harvey (1986) observed a 

significant reduction in juvenile and adult riffle SCUlpin (Cottus gulosus) 

density downstre~ of a dredge on the North Fork of the American River, 

California, and attributed the -decline in part to the fact cobbles utilized by 

SCUlpin were partially buried by dredge spoils. Increased bedload transport 

of fine sediment per se may also have negatively affected SCUlpin at that 

site, because fewer sculpin remained beneath cobbles and boulders which 

remained unembedded downstream of the dredge. 

Salmonids can also be affected by changes in substrate, particularly by 

the removal of large substrate elements. Moore and G~egory (1988) 

experimentally demonstrated the value' of substrate complexity to 

young-of-the-year cutthroat trout in an Oregon stream during June-October. 

Older salmonids also utilize microhabitats in the vicinity of large' 

substrate. For example, Fausch and Northcote (1992) found more age-1 and 

older cutthrGat trout in sections of a British Columbia stream with natural 

large woody debris compared to sections from which debri~ was removed. Crispin , 
et aI, (1993) observed increased coho salmon spawning activity in an Oregon 

stream following enhancement of large woody debris compared to changes in 

spawning activity in nearby, unaltered streams. The presence of large 

substrate may be most critical to salmonids during winter, when they occupy 

microhabitats beneath and among cobbles, boulders, and logs (Heggenes et al . 

1993; Smith and Griffith 1994). Bjornn et al. (1977) observed that the loss 

of unembedded cobbles and boulders resulted in large reductions in the density 

of salmonids remaining in artificial channels during winter. These 

mic+ohabitats may also be occupied by salmonids in other seasons when 

temperature (Taylor 1988), and perhaps food supply, are low . 
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I n contrast to loss of large substrate elements, moderate depo sition o f 

f i ne' s ediment per se probably has limited i mpacts on fishes such as salmonids 

whil e they occupy the water column . Harvey (1986) observed no r e sponse to 

dredging by rainbow trout in channel geomorphic units where substrate 

embeddedness and the percentage of fine sediment were increased, but habitat 

de~th or volume were not changed significantly. Bjornn et al . (1977 ) observed 

only minor differences in salmoniddensity between art i ficial channels with 

unembedded gravel, cobble and boulder substrate versus channels in which the 

same substrate was 50% embedded with fine sediment. However, Crouse et al. 

(1981) found a ~negative relationship between coho salmon production and the 

amount of fine sediment in the substrate in laboratory streams . 

Behavioral responses of stream biota to active dredges have not been 

quantified. Sculpin appear to behave normally in close proximity to active 

dredges (B . Harvey, personal observation), while several investigators have 

observed juvenile , salmonids feeding on entrained organisms at dredge outfalls 

(Thomas 1985; Hassler et al. 1986) Based in part on their response to the 

presence of divers, Roelofs (1983) expressed concern that dredging could 

e 1icit fright responses in adult summer steelhead . However, Hassler et al . 

(1986) observed spring-run chinook and summer-run steelhead adults holding 

within 50 m of active dredges in Canyon Creek, California . The interpretation 

of the latter observation 'is unclear because upstream movement by the fish may 

have been inhibited by dredging. Human-caused changes in the behav ior of 

adult anadromous salmonids during summer are most likely to have negative 

consequences where warm water also causes physiological stress . This is 

clearly an area in need of further study. 

To evaluate the local significance of dredging on juvenile and adult 

fishes, the following questions should be addressed: 

1 ~ . What fish species and life stages occupy the reach under consideration? 

(Anadromous fish adults and benthic fish species appear most likely to be 

af f ected by dredging . ) 

3 . Does dredging overlap with migratory movements of fishes? 

4. Does dredging cause significant changes in the volume of channel geomorphic 

units or in loss of large substrate elements? 

5 . Does dredging result in extensive embedding of substrate where 

microhabi tats beneath these cobbles and boulders are i mportant? 
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6. Is dredging activity affecting the quantity of large substrate elements 

(boulders, wood) in the Ghannel? 

Amphibians. Specific published information on the effects of suction 

dredging on amphibians is not available, in part because amphibians were not 

prominent components of stream communities in the few locations where dredging 

has been studied. The eggs of many amphibians are placed on the substrate 

where siltation could reduce survival. Those amphibians which retain external 

gills for a large proportion of their' life history may be generally more 

susceptible than fish to damage by entrainment. Sweet (1992) attributed 

mortality of the eggs and recently-hatched larvae of the endangered Arroyo 

toad (Bufo microscaphus californicus) in piru Creek, California to siltation 

caused by dredging. Welsh and Ollivier (unpubli~hed manuscript) have 

documented negative effects of increases in fine sediment on additional 

amphibian species. Similar to benthic fishes, older amphibiap. larvae and 

adults could be negatively affected by dredging if it results in loss of 

unembedded cobble substrate. For eXaI'(lple, Parker (1991) illustrated the value 

of cobbie substrate to Pacific giant salamander larvae (Dicamptodon 

tenebrosus) . 

Benthic invertebrates. Benthic invertebrates are critical components of 

stream food webs and in some cases ,may have abundance and distribution 

patterns which justify listing as threatened or endangered species (e.g . , 

Erman and Nagano 1992). In contrast to salmonid eggs and alevins, benthic 

invertebrates in four Idaho streams suffered ' low mortality «1% of , over 3,600 

individuals) following entrainment in a dredge (Griffith and ' Andrews 1981) . A 

mayfly species that was emerging at the time of the experiment was responsible 

for the majority of the observed mortality. However, exposure of new 

substrate and deposition of tailings cause local reductions in benthic 

invertebrate abundances. Both Thomas (1985) and Harvey (1986) measured ' 

significant reductions in some benthic invertebrate taxa within 10 m of single 

active dredges where dredging caused major changes in substrate. Harvey 

(1986) found that ~arge-bodied insect taxa which do not prefer sand substrate 

(e.g . , hydropsychid caddisflies and perlid stoneflies) were most affected. 

The results of both studies are in agreement with other research snowing 

negati ve effects on benthi'c invertebrate abundance and species richness of 
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comp l ete embedding of larger substrate by fine sediment (e.g., Brusven and 

Pr a t her 1974 ; Bjornn et al . 1977; McClelland and Brusven 1980 ) . While this 

result has most often been attribpted to loss of living space . as microhabitats 

beneath and among gravel and larger substrates are filled, Culp et al. (1986 ) 

observed short-term negative effects of the bedload transport of fine sediment 

on the abundances of invertebrates in a natural riffle where the fine sediment 

was readily transported and the composition of the substrate was not altered 

greatly. Somer and Hassler (1992) measured colonization of artificial 

substrates upstream and downstream of active dredges and found differences in 

assemblage composition but not overall abundance. However, . they noted that 

the samplers used provided initially silt-free habitat below the dredges, in 

contrast with the surrounding substrate. 

The three studies which have quantified colonization by benthic 

invertebrates after dredging was stopped (Griffith and Andrews 1981; Thomas 

198 5; Harvey 1986) measured rapid recovery (within 4-6 weeks) in terms of both 

numbers and species composition. These observations agree with other studies 

which have quantified colonization of small patches of new or 

physically-disturbed substrate by benthic invertebrates (Mackay 1992) . 

Colonization of new substrate by periphyton in the absence of largescale 

channel-scouring events is also fast (Stevenson 1991; Stevenson and Peterson 

1991). Recolonization of tailings by hyporheic invertebrates (those living 

beneath the surface of the substrate) is probably also rapid (Boulton et al. 

1991) . It is noteworthy that in all three studies of invertebrate 

recolonization following dredging, disturbed areas made up a small proportion 

of the available habitat for benthic invertebrates. Recolonization rates of a 

given patch of tailings would probably be lower where dredges were operated at 

high density, because potenti~l colonizers would be less abundant and required 

to travel relatively long distances. However, recovery of benthic 

invertebratecornmunities following largescale disturbances suggests that even 

areas where dredging occurs at high density couid recover in terms of total 

number of individuals and species diversity if colonization processes are 

unimpeded (e.g., Minshall et al. 1983). 

Not all benthic invertebrate popUlations are likely to obscure the effects 

of local disturbances by rapid recolonization . Some invertebrates, e.g., many 

mollusks, are not broadly abundant in river systems (Green and Young 1993) and 

- 10 - B006047



may not hav.e high dispersal rates (Gallardo et al. 1994). These animals may 

be influenced strongly by local even~s such as suction dredging. The 

challenge of evaluating the effects of dredging on such species is increased 

by the frequent lack of ecological information on taxa characterized by low 

densities or limited geographic ranges. 

Effects on biota downstream or through indirect pathways 

Because suction dredging often occurs in extremely clear water, one of the 

most obvious downstream effects of dredging is increased suspended sediment. 

High levels of suspended sediment can have a variety of negative effects on 

the survival, growth and behavior of stream biota (reviewed by Newcombe and 

MacDonald 1991). In addition to the predictable positive relationship between 

suspended sediment concentration and the severity of effects, the impact of 

suspended sediment can be more severe with: 1) Longer exposure time (Newcombe 

and MacDonald 1991); 2) Smaller sediment particle size (Servizi and Martens 

1987) ;·3) Extremes in temperature (Servizi and Martens 1991) i and 4) Higher 

organic content of the sediment (McLeay et al. 1987). 

For salmonids, even slightly elevated suspended sediment may reduce prey 

capture success (Berg and Northcote 1985, at suspended sediment=14 mg/L) and 

reactive distance to drifting prey (Barrett et al. 1992, at turbidity = 15 NTU 

[nephelometric turbidity units]). Sigler et al. (1984) measured higher growth 

rates and lower emigration rates over 11-21 d for both steelhead and coho 

salmon in clear water laboratory channels compared to channels with chronic 

elevated turbidity (22-286 NTU). In contrast, sculpin feeding was not 

detectably affected by suspended sediment levels of 1250 mg/L in laboratory 

channels (Brusven and Rose 1981). In fact, fish may also benefit from 

elevated turbidity through changes in their behavior which are perhaps related 

to reduced risk of predation in turbid water. Gregory (1993) observed that 

moderate turbidity (20-25 NTU) increased the time chinook salmon spent 

foraging compared to their behavior in less turbid water. Gradall and Swenson 

(1982) observed that brook trout were more active and spent less time 

associated with overhead cover in moderately turbid, compared to clear, 

water. Cyrus and Blaber s (1987) laboratory study suggested that many 

juvenile estuarine fishes actively seek out moderate turbidity. Bisson and 
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Bilby (1982) found that coho salmon did not avoid turbidities as high as 70 

NTU, and observed that coho moved into turbid water when frightened. 

Extremely high levels of suspended sediment can be lethal to aquatic 

biota, and lethal concentrations may be lower under natural conditions 

compared to those measured in the laboratory. Bozek and Young (1994) 

attributed trout mortality in a northwestern Wyoming stream to a sharp peak in 

sediment that reached at least 9680 mg/L on a day during which 2-4 

measurements at other times averaged 587 mg/L . Bozek and Young noted that 

laboratory tests (Redding et al. 1987) estimated higher lethal concentrations 

of sediment for salmonids. 

Field measurements of changes in turbidity and suspended sediment below 

suction dredges have focused on individual dredges and indicate minor 

localized effects . For example, turbidity was 0.5 NTU upstream , 20.5 NTU 4 m 

downstream and 3.4 NTU 49 m downstream of an active dredge on Canyon Creek 

(Hassler et al . 1986). Suspended sediment concentrations at the same three 

locations were 0, 244 mg/L and 11 . 5 mg/L, respectively. Maximum turbidity 5 m 

downstream of active dredges on Butte Creek and the North Fork American River 

reached 50 NTU, but averaged about 5 NTU where ambient turbidities were <1 NTU 

(Harvey 1986). Suspended sediment was 340 mg/L at the dredge outflow and 1 . 8 

mg/L 31 m downstream of a dredge operated in Gold Creek, Montana (Thomas 

1985) . 

The possible impacts of increased suspended sediments due to dredging are 

difficult to predict because of both the potential variability in production 

of suspended sediments and the variety of ways biota may be affected. 

Production of suspended sediment is no doubt linked to the size and power of 

dredges and the number operating in a given reach, but no available data 

quantify these linkages. Many recreational dredgers operate for <5 hours per 

day, suggesting that data from studies exposing biota to chronic suspended 

sediments would not apply to the impacts of dredging. While the substrate in 

channels where most dredging occurs in Oregon and California is unlikely to 

yield high suspended sediment loads in response to dredging, unique local 

conditions or excavation of stream bank material could be problematic. 

The impacts of a given length of exposure and suspended sediment 

concentration are highly variable across species and environmental 

conditions . In some streams where dredging occurs, negative effects of 
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suspended sediment could be enhanced by warm water temperatures. However, the 

studies by Thomas (1985) and Harvey (1986) indicate that on some streams where 

dredges operate at low density, suspended sediment is not a significant 

concern because effects are moderate, highly localized, and readily avoided by 

mobile organisms . 

Downstream effects of dredging relevant to. stream biota also include the 

deposition and transport of fine bedload sediment. Sand and gravel deposited 

within meters of a dredge are gradually dispersed downstream, whereas silt may 

remain suspended and travel tens or hundreds of meters, even during low 

flows. Infiltration of fine sediment into redds can reduce the intergravel 

flow of water, thereby reducing the amount of oxygen available to salmonid 

eggs and alevins, and it can prevent fry from emerging from the gravel (e ;g., 

Phillips et al. 1975). The negative consequences of fine sediment deposition 

may be more severe for fishes that deposit eggs 'on (rather than in) the 

substrate (e.g., Fudge and Bodaly 1984). Downstream movement of fine sediment 

during summer may have little impact -on habitat depth or volume, but the 

impact of dredging that Harvey (1986) measured on sculpins within 20 m of an 

active d~edge was in part due to changes in substrate as a result of the 

increased bedload transport of sand. 

While finer sediment (silt and clay) may be deposited over longer 

distances, neither this deposition nor any responses of aquatic biota to 

dredging on this scale have been well-investigated. Sweet s (1992) 

observations of sediment deposition in piru Creek more than 4 kID below four 

suction dredges (resulting in lower survival of an endangered amphibian) 

indicate that effects can be e'xtensive in some physical settings . In 

contrast, Harvey (1986) did not observe increased sedimentation over long 

distances in Butte Creek, and did not detect downstream effects of dredging on 

the biota . He counted rainbow trout in a 2 kID reach where six dredges 

operated anp upstream control reaches of 2.6 and 5.2 kID. Trout density in one 

control reach exceeded that in the treatment reach, and density in the second 

control was similar to that in the treatment reach. Harvey attributed the 

high density of fish in the upstream control to the higher frequency of pools 

in that reach. Trout density declined similarly in all three reaches over the 

summer. Tagged trout moved short distances if at all in bqth the control and 

treatment reaches during summer and early fall. 
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Thomas (1985) and Harvey (1986) -detected only localized effects o f 

dredging on invertebrates, and these were attributable to the presence of 

tailings_ In their studies, invertebrate abundances more than 10 m downstream 

of dredged areas were not detectably different from upstream controls_ 

Collections along the 6 kID reach used by dredgers in Butte Creek provided no , 
evidence of any additive effects of dredging in that stream (Harvey 1986) . 

However, these studies had low probabilities of detecting changes in 

invertebrate assemblages downstream of dredges for several reasons: 1) The 

variability of benthic invertebrate abundances among samples collected at a 

given site is high even under natural conditions; 2) Neither Thomas (1985) nor 

Harvey (1986) sampled slow water habitats where silt and clay may be 

deposited. These materials can have negative effects on both aquatic insects ' 

(e.g., Hogg and Norris 1991) and periphyton (e.g., Power 1990); and 3) The 

depth limitations of the sampling device used by Harvey prevented sampling 

across the entire channel . At sites on both streams sampled in that study, 

bedload transport of sand over summer' and fall was greatest at sites too deep 

for effective sampling of invertebrates-. Downstream areas where larger 

substrates are heavily embe'dded with fine sediment and/or bedload transport is 

increased will probably contain relatively l ·ow densities of aquatic 

invertebrates as previously discussed. Where fine sediment moved by dredging 

is dominated by sand and bedload mov~ment results in 'slight increases in 

substrate embeddedness, significant reductions in benthic invertebrate density 

downstream are unlikely. In fact, partially embedded substrate may support a 

more dense and diverse invertebrate fauna t~an unembedded substrate (~jornn et 

al. 1977). 

Avail~le data indicate that individual dredges need not have significant 

downs.tream effects on aquatic biota. Downstream · ~mpacts may occur whEfre 

closely-spaced dredges create the potential for cumulative effects of mUltiple 

dredges. The only attempt to measure cumulative effects of dredging on fish 

and invertebrates (Harvey 1986) suggested that 'a moderate density df dredges 

does not generate detectable cumulative effects. Information on dredging 

impacts is needed from stream reaches where dredge density is high. 

Challenges in designing studies to provide such information include 

identification of appropriate sites for comp~rison with dredged reaches 
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(Harvey et al. 1982), and the availability of replica~e units of observation 

when study reaches are large (e. g., Carpenter et al. 1995). 

To evaluate the importance of ·the downstream effects of dredging for 

stream biota, the following questions need to be answered: 

1. What are the background levels of fine sediment in the stream channel? A 

number of quantitative indices might be employed to answer this question, 

including the relationship between turbidity or suspended sediment 

concentration and runoff for a particular channel or other channels in the 

same geologic province, and the volume of fine sediment stored in pools (Lisle 

and Hilton 1992) . 

2. How much does bed disturbance increase turbidity and suspended sediment? 

3. How far downs·tream would increased turbidity and sUl?pended sediment from 

dredging persist? 

4. Are there critical organisms or habitats that would be affected by 

increased turbidity and suspended sediment when dredging occurs? 

5. Where are these organisms and habitats relative to the dredging activity? 

6. Do environmental conditions (e.g., high water temperature or fine sediment 

with high organic content) increase the risk to fish populations of increased 

suspended sediment? 

The large number of questions posed in this section reflect the complexity 

of the relationship between dredging activity and stream biota. Consideration 

of possible dredging effects should include stream- and site-f?pecific . 

components. The scale of effects of individual dredges appears small, in . 

contrast to other impacts affect~ng stream biota . such as fishing, water 

diversions, road construction and logging. Under some conditions dredging can 

be conducted with little impact on aquatic biota, in other situations strong 

impacts are possible. A best-case dredging sc~nario would be a single dredge 

operating in a large stream channel where fine sediment was dominated by sand, 

and animals in the vicinity were members of' large and broadly distributed 

populations. Dredges operating at high density may have greater-than-additive 

effects on stream biota, but no information exists on this topic. A 

reasonable and cautious approach might attempt to minimize situations where 

many dredges operate in particular stream reaches. 
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Some dredging activi ties which may be detrimental to stream biota can b e 

readily avoided. These activities include, but are not limited to : 

pos itioning dredges in small streams so that tailings fill pools occupied by 

fis h , removing large rocks and logs from the stream channel, and dredging when 

there might be negative effects on reproduction by' animal populations of 

concern. 

EFFECTS OF DREDGING ON RECREATION 

Suction dredging can conflict with river recreation, such as boating, 

swimming, sunbathing, camping, and fishing. Peak periods for dredging and 

river recreation usually coincide during summer low flows. Individual 

dredgers commonly occupy their claims for periods spanning weeks or months , ' 

while individuals from a larger and more diverse group of ' recreationists 

usually occupy sites for shorter periods. Total use of sites b y dredgers and 

recreationists taken as groups varies widely from river to river . 

On-site negative impacts of suction dredging on recreation include : 1) 

Competition for sites along and in the stream; 2) Degradation of aesthetic 

yalues by noise, petrochemical odors, turbidity, disturbance of channels and 

r i parian areas, water pollution, litter; 3) Degraded air and water quality 

from two-cycle engines; 4) Health hazards from sewage disposal at sites 

occupied for weeks or months; 5) Hazardous passage of boats because of cables 

used to stabilize dredging platforms; 6) Hazards to wading fishermen due to 

unnatural deep and steep ~ sided holes; and 7) Unfavorable conditions for 

fishing due to turbidity. 

Off-site negative effects include increased water turbidity . Benefits of 

suction dredging include recreational dredging itself and contributions to 

local economies. 

Approaches to evaluating and managing conflicts between suction dredgers 

and recreationists are likely to be qualitative and site-specific. A useful 

strategy is to compare patterns of use between the two groups in an attempt .to 

answer the following questions: 

1. How and how much does suction dredging irnpactother recreationists? 

2. How large of an area is affected by an individual dredging operation and 

how does it compare to areas used for other purposes? 
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3 . What is the distribution, density , seasonality, and duration of suction 

dredging compared to other types of recreation in the river? 

4 . Which reaches have high potential value . for specific activities? 

6. How much does dredging increase turbidity and other pollutants and how do 

they vary downstream from their source? 

7. Considering the patterns of use and extent of effects, where are conflicts 

likely to occur? 

EFFECTS OF DREDGING ON WATER QUALITY 

The- addition of suspended sediment to water can increase the costs of 

domestic water supply; because it requires increased treatment. Increased 

suspended sediment concentration from suction dredging can be a costly problem 

when water is directly drawn from the surface flow of the river. Other water 

quality problems are inputs of disease-related microbes from mining camp 

sewage, chemical pollutants associated with power equipment, and the 

suspension and dispersion of sediment-bound pollutants . These can also 

threaten the health of swimmers. In some streams, historic hard rock and/or 

placer mining has left behind pollutants that are stored in the sediments. 

Parks et al. (1986) observed that high flows can re-suspend mercury in 

contaminated sedimentsi disturbance of the streambed by suction dredging may 

similarly mobilize pollutants, although impacts are likely to be localized. 

Suction dredging sites downstream?f mines that may contribute heavy metal~ to 

streams are of special concern. Aquatic animals can take up pollutants either 

from the water or indirectly by ingestion of contaminated food (Dallinger et 

al. 1987). 

Because domestic water is usually withdrawn at only a few locations in a 

" river, the problem is to evaluate cumulative pollution from dredging and other 
. 

sources. Without a practical means for prediction, the recourse is to monitor 

levels of pollution, identify and confirm likely sources, and attempt to 

control pollution at its source. To evaluate pollution from suction dredging, 

the following questions need to be answered in the context of all other 

potentially important sources of pollution in the river: 

1. Is surface flow used for domestic water supply? Where? 
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2. Is the water polluted at this point? What are the pollutants? 

3 . What are possible sources of pollutants upstream? In particular, are there 

hard-rock or placer mines that may contribute sediment with high 

concentrations of heavy metals to streams where dredges might re-suspend the 

contaminated sediments? 

4 ·. Which of the possible sources prove to be important? 

5. What can be done to eliminate or reduce pollution at these sources? 

EFFECTS OF DREDGING ON CHANNEL STABILITY AND MORPaOLOGY 

Suction dredging can d~crease channel stability and alter morphology by 

locally changing bed material particle size, disturbing streambanks, modifying 

channel topography, removing large woody debris and boulders, and disrupting 

the coarse surface layer (the armor or pavement) that inhibits channel 

erosion . The morphology of disturbed channels can be remolded annually by 

high flows unless upstream impoundments or diversions significantly reduce 

peak flows. Bank erosion and channel instability can threaten structures such 

as roads, bridges, buildings, and water intakes. 

On-site effects 

In most natural channels where the bed is not artificially disturbed , 

channel topography, bed particle size, and hydraulic forces mutually adjust so 

that variations in s~ream flow create modest changes in the channel from year 

to year (Dietrich and Smith 1984; Nelson and Smith 1989) . These adjustments 

allow the channel to transport the load of sediment carried into the channel. 

The interaction of flow and channel morphology create variations in bed 

mobility that commonly form paths of concentrated bedload transport down the 

channel (Ferguson et al. 1989; Lisle et al. 1993). 

Imposed changes in bed material size and topography by dredging disrupt 

these patterns and can greatly increase local scour or fill in parts of the 

streambed that were not directly disturbed. Channel topography and texture 

may quickly readjust during high flows and may even approximately restore 

conditions to those that existed before disturbance (Harvey 1986). However, 

piles of large rocks that are moved aside by miners can persist through high 
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flow events, alter the distribution of hydraulic forces during high flows and 

cause changes in channel morphology nearby. This could change the course of 

the thalweg --the path of deepest, fastest flow --and lead to migration of the 

channel into streambanks, resulting in stream bank erosion during high flows. 

Because hydraulic forces and sediment transport rates vary widely among 

channels, the persistence of dredging-related alterations can be expected to 

vary widely. Holes or spoil piles in zones of high bedload transport are 

likely to rapidly disappear, while those outside of these zones may survive a 

season of high flows with little change. 

Pools Pools can be temporarily deepened by dredging. Deep scour can 

intersect subsurface flow of cool intra-gravel water and thereby create 

pockets of cold water during summer. 

Pool habitat can be negatively affected by the removal of coarse woody 

debris (CWD) and large boulders to facilitate dredging. Many pools owe their 

existence to these large elements (Keller and Swanson 1979; Lisle 1986a; 

Montgomery et al. 1995). Large pieces and conglomerations of CWD are 

especially important because they tend to cause greater scour and be more 

stable than smaller pieces (Bilby 1984). Removal of CWD commonly diminishes 

pool habitat (Lisle 1986b; Lisle 1995). Furthermore, large obstructions such 

as CWD in channels can govern the location of scour and deposition at the 

scale of pools and riffles (Lisle 1986a; Montgomery et al. 1995). Moving, 

adding, or removing large obstructions such as CWD can cause local channel 

instability. 

Pools can also be filled by sediments mobilized by upstream dredging 

(Thomas 1985; Harvey 1986). At low to moderate flows, pools have low boundary 

shear stress relative to other parts of the channel and tend to accumulate 

sediment transported as bedload (Keller 1971) . 

Riffle crests Dredging near riffle crests (the transition between pools 

and riffles) can pose special problems for channel stability: 1) Spawning 

areas commonly occur just upstream of riffle crests, and these can be 

destabilized by dredging; 2) If dredging causes riffle crests to erode, 

upstream pools become shallower; 3) Disturbance of riffle crests can 

destabilize the reach immediately downstream. Channel cross sections are 

commonly flat across riffle crests. Low or high areas imposed on this flat 

topography could deflect the flow to one side of the channel downstream, 
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resulting in increased channel instability and a new thalweg course. Because 

strearnbanks along riffles are commonly composed of alluvium , banks may erode 

and the channel widen, especially if the location and size of spoils near 

riffle crests varied annually; and 4} Dredging downstream of riffle crests, 

e . g., at the heads of pools or tails of riffles, can create migrating 

nickpoints or headcuts during high flows that erode riffles. 

Streambanks Streambanks can also be destabilized. Erosion is likely to 

increase where: 1} Streambanks and riparian vegetation are directly disturbed 

by suction dredging and related activities; 2) Streambanks are composed of 

erodible materials such as alluvium; 3) Dredging artificially deepens the 

channel along streambanks; 4} The roughness of streambanks and the adjacent 

bed is reduced. (Roughness in the form of large rocks, roots, and bank 

projections tends to reduce hydraulic forces on streambanks . ); and 5} Dredgers 

purposely mine or undermine streambanks. 

Effects of altering channel morphology and particle size could be 

predicted satisfactorily with existing sophisticated, two-dimensional models 

of flow and sediment transport (e.g., Nelson and Smith 1989) . However, such 

an approach is not practical for each suction dredging operation, considering 

the requirements for data collection and analysis. Instead, experience must 

be gained from well-documented case-history studies, monitoring of changes 

under a number of situations, more qualitative analyses guided by the 

questions raised in this section, and exchange of experiences by river 

managers . The following questions can help to predict the effects of suction 

dredging on channel stability at the site scale: 

1. How much will the original bed topography be altered? 

2. will strearnbanks be subjected to increased hydraulic forces? 

3. How much will the particle size and morphology of pools and riffle crests 

be altered? 

4 . Is the channel likely to reconstruct its original form, given typical peak 

flows? 

5. Will CWO and other large structural elements that influence channel 

morphology be disturbed? 

. 
In light of the unavoidable uncertainty in predicting effects of dredging 

on channel stability, a viable approach to minimizing these impacts is to 
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require restoration of the channel at the end of the dredging season to mimic 

original conditions as much as possible . Additional strategies include :. 

1 . Coarse woody debris and other large structural elements should not be 

remov ed from stream channels . There may be cases where CWD can be temporarily 

moved and replaced after dredging, but effective repositioning is usually 

difficult . The most valuable pieces are the largest and most stable, which 

are often partially embedded in the bed and banks of the channel . These are 

also the most difficult to move without disturbance and the most tempting to 

cut up and remove. 

2. Important and vulnerable channel areas such as natural spawning gravels and 

str~ambanks should be protected. 

3. Channel response downstream of selected dredging sites. can be monitored 

with topographic surveys and aerial photos, and used to adapt management 

strategies . 

4. Miners can be educated on some of the basic principles of channel behavior 

and likely effects of channel disturbance. 

5. Prohibitions on mining or otherwise disturbing streambanks should be 

enforced. 

Reach-scale effects 

Effects of suction dredging on channel stability at a number of sites, 

like many other potential impacts, need to be evaluated as a cumulative effect 

in context with other influences. Disturbance and subsequent reshaping of the 

channel can temporarily increase sediment transport rates . Unless 

significant bank erosion occurs, however, increases in sediment transport 

would be limited by the fact that the sediment load delivered to the channel 

would remain the same. Furthermore, channel stability by itself may not be an 

important consequence for some aquatic ecosystems or other issues. Impacts 

would be most severe in the disturbed reach, but disruption of the continuity 

of bedload transport can have unpredictable consequences downstream, including 

both erosion and deposition (Womack and Schumm 1977) . 

Questions to ask about dredging effects on the stability of the river as a 

whole are: 

1 . What other issues are affected by channel stability? 
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2 . How does the mobility of the streambed vary between different reaches? 

3 . Where does dredging occur relative to naturally un.stable reaches, such as 

those with alluvial streambanks or mUltiple channels? 

4. How far downstream do the morphological effects of suction dredging at a 

site extend? 

5 . How persistent are these effects? 

6. How much of the entire channel can be expected to be directly altered by 

suction dredging and how are dredging sites distributed relative to inherently 

unstable reaches and other disturbances that can affect channel stability? 

7 . What other factors such as large floods, impoundments, and large sediment 

inputs, are affecting channel stability? 

HIGH PRIORITY RESEARCH QUESTIONS 

The above review suggests several research questions that deserve high 

priority : 

I . To what extent are dredging spoils utilized by spawning fish, particularly 

fall-spawning salmonids? 

2. How does the stabil i ty of redds on dredging spoils compare to the stability 

of those on natural spawning gravels? 

3. Are there significant effects of dredging on the behavior of adult 

anadromous salmonids such as summer steelhead and spring chinook salmon? 

4. Might a high density of active dredges cause biologically-signifi cant 

increases in suspended sediment, sediment deposition or bedload transport? 

5. What are the cumulative effects of suction dredging on channel stability? 

6 . To what extent is dredging ~ompatible with other human uses of streams and 

rivers? 

, ANALYZING SUCTION DREDGING IN A WATERSHED CONTEXT 

The preceding pages present some of the issues related to suction 

dredging, identify gaps in our knowledge of dredging's impacts ; and offer sets 

of questions which may help begin analyses of dredging effects at the site

and river-scale. Now what? The goals of resource managers are not merely to 

gathe r information in some systematic framework, but also to analyze how 
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suction dredging affects aquatic and riparian ecosystems in a particular --jf 
watershed and, finally, to mitigate or prevent any undesirable impacts . These 

goals would be easily attained if a threshold number of dredging operations 

leading to unacceptable cumulative effects could by systematically identified 

i n a variety of watersheds . This is not possible at this time, unless any 

effect is considered unacceptable and dredging is completely prohibited -- ~~ 

current law precludes this approach (see appendix) . 

The great potential for s~te-specific effects of dredging, apparent from 

this ,review, and the fact that each watershed has a unique distribution of 

physical and biological attributes and human activities" suggest that the 

effects of suction dredging must be analyzed in the context of individual --------...---_._-_._----- -----_.- -
watersheds. For example, while the distribution of amphibians and physical 

characteristics of many streams where dredging occurs would suggest that 

amphibian populations need not be a major issue of concern, piru Creek in 

southern California provides habitat for an endangered amphibian and also has 

physical characteristics which lead to extensive dredging-generated 

sedimentation (Sweet, 1992) . 

Watershed-specific analyses might include the following steps: 

1. Analyze the interactions of suction dredging and other activities ruld 

resources by identifying and analyzing: 

A. Issues that could be affecfed by dredging and associated activities. What 

are the import-ant issues, regardless of our ability to analyze them? 

B. Local and off-site effects of dredging on conditions -and processes that 

are important to the identified issues. How strong are the effects of suction 

dredging? How and when are the effects transmitted -and how far do they 

extend? 

C . Patterns of dredging, other human activities, and resources. How are 

sensitive conditions, resources and activities distributed in time and space 

relative to suction dredging? Are there critical points of conflict? 

- 23 -

-

_ r 

B006060



Collecting and analyzing information according to these steps should be done 

coincidentally or iteratively instead to gathering information first and 

conducting an analysis as a final stage. 

2. Based upon the previous analysis, manage the impacts of dredging by 

regulating how and when dredging or other activities occur and how related 

activities, e.g., access and camping are carried out. 

3. Monitor implementation of regulations, ·on-site effects of dredging on 

physical and biological conditions that are important to key resources, and 

off-site effects that relate to cumulative effects of dredging and other 

activities. 

4. Alter management strategy in response to monitoring results, new issues, 

and changing physical and biological conditions in the watershed. 

This overall strategy is the same as that outlined in various guidelines 

for management which include ecosystem analysis at the watershed scale (e.g., 

PACFISH, FEMAT and INFISH) . Analysis of suction dredging should be part of a 

comprehensive watershed analysis that addresses all imPortant issues for a 

particular watershed. The issues surrounding dredging may be the primary 

motive for conducting a watershed analysis. 
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APPENDIX A: FEDERAL AND STATE REGULATION OF SUCTION ' DREDGING 

Federal 

The authority for exploration, development and removal of gold on public 

lands, whether by suction dredging or other methods is the General Mining Law 

of 1872, (17 Stat. 91; 30 U.S . C. 21-54), which declares "all valuable mineral 

deposits in lands belonging to the United States . .. to be free and open to 

exploration and 'purchase . " Most National Forest System Lands in the western 

United States are open to 1872 Mining Law activities . Special areas, such as 

Wilderness, Wild and Scenic Rivers J and various administrative sites are 

withdrawn from entry, subject to valid existing rights. The Forest Servi'ce 

regulates these activities pursuant to the authority of the Organic 

Admini stration Act of 1897 (30 Stat. 34; 16 U.S . C 478, 551), and regulations 

at 36 C.F . R. 228 ' Subpart A. This regulation states that a person proposing to 

conduct operations which might cause disturbance of surface resources is 

required to submit a Notice of Intent (NOI) . The proponent is required to 

submit a Plan of Operations (POO) if the Forest Services determines the 

disturbance to be significant (36 C . F . R . 228.4). The regulations require that 

all operations be conducted so as, where feasible, to minimize adverse 

environmental impacts, and to comply with the Air Quality , Water Quality, and 

Solid Waste .statutes and standards. In addition, the regulation requires that 

measures be taken to protect scenic values and fisheries and wildlife 

habitat. The regulation also requires the proponent to reclaim surface 

disturbance and to prevent or control on-site and off-site damage to the 

environment - (36 C . F.R. 228.8) 

The Forest Service can require specific mitigating measures and 

reclamation when it is determined that a Plan of Operation is required . No 

additional requirements above those required by the states are placed upon 

"notice level" activities . 

In 1994-1995, the Forest Service received approximately 2000 NOI's and 

POO's for suction dredging activity in California, Idaho, Oregon and 

washington . 
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California 

The State of California regulates suction dredging activities pursuant to 

Sections 228 and 228.5 of Title 14, California Code of Regulations . Section 

5653 of the Fish and Game Code authorizes the Department of Fish and Game to 

regulate suction dredging. The Department of Fish and Game is required to 

issue permits to suction dredge if it determines that the operation will not 

be deleterious to fish. 

Currently, California regulations designate waters by class specifying 

open and closed seasons for dredging, and .restrictions on size of nozzle 

intake, place restrictions on removing riparian vegetation, dredging into 

streambanks, moving logs ., impeding fish passage, diversions, and power 

equipment such as winches and shovels. Waters in each county are designated 

as open or closed, and seasons established, based upon times of fish spawning, 

time periods when eggs and fry remain in gravel, and whether or not threatened 

and endangered species, species of special concern or summer holding areas 

exist. 

The Department of Fish and Game proposed changes in stream classification 

and prepared a final environmental impact report in April 1994 . The 

regulatory changes were adopted in May 1994. 

The Regulations designate eight classes of stream by season of use or 

closure. ' The seasons range from open yea~-round to closed year-round. The 

seasons and closures are designated irrespective of land status, that is 

whether or not the stream reaches are on State, Federal or private lands. - The 

Department concluded that based upon available data, the adoption of the 

regulations would reduce the effects to the environment to less than 

significant levels and would have no deleterious effects to fish. (California 

Department of Fish Game, 1994. Final Environmental Impact Report, Adoption of 

Regulations for Suction Dredge Mining, P.10). 

The State of California Water Resources Board has determined that suction 

dredging which conform with the permitting requirements of the Fish and Game 

permit issued pursuant to the Fish and Game Code 5653 and the U.S. Army Corps 

of Engineers 404 general permit is' in compliance with Section 401 of the Clean 

Water Act. No separate permit or authorization is required. 
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Pursuant to the Clean W·ate·r Act ·, the State of Idaho Department of Water 

Resources authorizes suction dredging through a combination Recreational 

Dredging, Stream Channel Alteration application and permit, also termed the 

"l-Stop Permit", Form 3804 - A 3/95. This permit authorizes use of suction 

dredges with a nozzle size of 5 inches or less and equipment not to exceed 15 

HP. In addition to equipment standards, the l-Stop Permit lists conditions 

for operations including prohibitions of certain activities and restoration 

requirements . The Permit also includes attachments which disclose effects of 

suction dredges on fish, operating requirements to prevent damaging fish 

populations, information on how to recognize spawning areas, and streams 

designated for seasonal restrictions or closure. 

Similar to California, Idaho has classified streams to facilitate 

regulation of suction dredging. Rivers designated as State Recreational or 

Natural Rivers are closed year-round. In addition, streams are closed to 

protect ' Threatened, Endangered, or other fish species or stocks. Suction 

dredgers who propose to operate outside the conditions of the l-Stop Permit 

may apply for a Stream Channel Alteration Permit. This "joint application" is 

issued by both the U.S. Corps of Army Engineers and the Idaho Department of 

Water Resources pursuant to authorities under the Clean Water Act and state 

Stream Channel Protection Act. Generally, dredging operations of less than 25 

cubic yards are covered by a nationwide 404 permit. 

For operations on National Forest System lands, the state and Forest 

Service require the operator to submit to the Forest Service Ranger District a 

copy of the permit along with the location, timing' , and duration of planned 

dredging and camping activities. That information serves as the Notice of 

Intent required 36 C.F.R. 228 Subpart A. The permit also makes the applicant 

aware that specific approval by the Forest Service may be required. This 

approval would require the submission of a Plan of Operations. 

Oregon 

The State of Oregon has issued a National Pollution Discharge Elimination 

System General 'Permit for suction dredges not exceeding 40 HP . This permit is 

- 27 - B006064



issued pursuant to authorities of the Federal Clean Water Act and Oregon 

Revised Statutes 468.740. All , suction dredge operators are required to obtain 

the NPDES 700-Jpermit. , That registration must include the size and pump 

engine horsepower, the stream(s) and county ,where activity will occur, the 

name and address of the registrant, and the approximate number of days during 

the year the . dredge will be used. 

The General Permit sets conditions of operation, and includes guidance for 

str~am seasonal work periods. The permit states that no suction dredging is 

allowed when fish eggs could be in gravels, although fish eggs could be in 

gravels during the permitted season of use. A separate fill and removal 

permit is required if the operation will move more than 50 cubic yards of 

material per year in one location. The State of Oregon and the u.S. Corps of 

Army Engineers, pursuant to the .Clean Water Act, require a Section 401 

certification and a Section 404 permit. The state allows use of suction 

dredges with a nozzle of 4 inches or less, an engine of 10HP or less, and a 

muffler in state scenic waterways. The operator must obtain a state dredge 

and fill permit. 

Washinaton 

The Hydraulics code (Revised Codes of Washington 75.20.100) requires 

suction dredgers to obtain a Hydraulic project Approval (HPA). Permits are 

administered by the Washington Department of Fish and Wildlife. No dredging 

is allowed in state parks, in Seashore Conservation Areas, or . on tribal 

lands. Operators may request permission to suction dredge up to 10 streams or 

stream reaches per hydraulic project application. 

The Hydraulic Project Approval is issued by the WaShington Department of 

Fisheries and is subject to 14 operating conditions. The state ~as identified 

specific seasons of use and nozzle size limitations for streams covered by the 

standard Hydraulic Project Approval. For non-standard operations (activity; 

stream, timing, or equipment is other than that listed), a legal land 

description, operations description, vicinity map and other information ~s 

required. The application mayor may not be approved and additional 

restrictions and st.andards may be required. The U.S. Corps of Army Engineers 

requires a Clean Water Act Section 404 permit. 
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Regul ation of suction dredging: Conclusions 

The four states studied regulate suction dredging to varying degrees. The 

primary objective of regulation appears to be protection of f i sh and fish 

habitat. Suction dredging is regulated by states s i milar to fishing, with 

seasons of use and open and closeo streams . 

There appears to be no regulation, however, on either the total number or 

stream-specific number of suction dredges within states. While the states 

recognize the possible cumulative effect of suction dredging on stream 

environments, none has limited dredge numbers other than by stream closure. 

Mitigatiori of suction dredging impacts is extensive in the four states. 

All have stream closures, seasons of use, prohibitions on bank mining, 

requirements to protect spawning areas, and permit requirements. Other than 

the requirements in Idaho and Washington to backfill holes and level tailings, 

there are no specific reclamation standards . 

California has the most extensive regulation of suction dredging of the 

four states examined. A thorough environmental analysis of the activity has 

been completed and a regulatory scheme designed with the objective to minimize 

to insignificance the impact of suction dredging on fish populations and 

habitat. 

To accomplish this the state of . California is implementing a system of 

stream open seasons and closures . Streams are classified according to use by 

anadromous fish, presence of threatened, endangered, rare, or species of 

special concern, spaWning seasons, amount and flow of water, sediment 

characteristics, past suction dredge use, and the condition of stream banks. 

The state recognized that there can be both negative and positive effects 

upon fish and fish habitat by suction dredging . By limiting the use of 

suction dredges to specific time periods , restricting certain activities such 

as hydraulic mining of the streambank and bank vegetation disturbance , and by 

closing some streams altogether, the state found that the activity could be 

mitigated to insignificance. 

The one major issue that California did not address is a means to 

regulate the numbers of suction dredges in a particular stream reach . 
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