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I am here tonight in support of the mining community of Siskiyou County. These are
hard working, industrious people with a love of the land. Our county has been hit hard
from all sides to stop the people that live here from working. The loss of jobs is growing
and is devastating our community. Mining has been a part of our heritage and in times of
recession has always provided a source of income for people that are out of work. In
resent years not only do people make a living from mining but we have a enjoyed a serge
in tourism in the summer from the suction dredge miners that come to enjoy our county.

The EIR that you have prepared does not address the loss of the tourism dollars that
suction dredge mining produces, it does not address the closing of camp grounds, stores,
mining equipment stores or the loss of sales tax or property taxes that will be lost if
miners start to abandon their claims. In this report you use words like May or should
with little or no science to support or confirm your assessment that suction dredge mining
hurts the fish or the streams. This report is supposed to be unbiased, only examination
facts, it cannot be written on assumption, clearly that has not been done.

These reports must be considered and included in the EIR.
I provide you with the following documents that dispute your assumptions.

Effects of Suction Dredge Mining written by Joe Cornell o 1P
Regarding dredging written by Dr. Robert N Crittenden R N
California State Water Resources Control Board Suction Dredge Mining.m S\
News release from the U.S. Department of the Interior Mining Operations Have
NOT hurt Alaskan Rivers
5. Impact of suction dredging on water quality, Prepared for the US Environmental
Protection Agency
6. United States Department of Agriculture Forest Service Comparison of stream
material moved by mining operations to natural sediment yield rates.
7. U.S. Army Corps of Engineers U.S. Environmental Protection agency General
Permit 88-02P
8. Response of fish to cumulative effects of suction dredge and hydraulic mining
written by Peter B. Bayley
9. U.S.G.S. Studies suction dredge mining
10. California Environmental Analysis of Suction Dredging
11. Suction Dredge Mining as a Beneficial Use
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Effects of Suction Dredging
A Summary of Dredging Publications
Written by Joe Cornell

Draft of April 16, 2001

This article is a summary of facts and conclusions found in about two dozen published articles about the effects
of suction dredging. The purpose of this study is to present the known facts to the general public. It is expected
that only facts and truths can lead to a rational end to the controversies over multiple use of the public lands.

The number of articles directly about effects of dredging are limited. Publications about fish habitat are legion.
Most of the articles were garnered from the internet. A few had been around for a long time.

The total of 27 publications contained reports on some 13 separate studies of dredging effects and 7 reviews of
accumulated findings and existing regulations. Three older articles discuss effects of sediment from historic
mining or sediment in general. One of these, Dr. Wards ODOGAMI Bulletin #10, is also remarkable because
the Oregon Dept. of Fish and Wildlife tried to recover and suppress this article some years back. Dr. Ward's
conclusions apparently go against some current prevailing doctrines.

No publications were directly ignored, but there are too many related articles in published bibliographies to
review them all. The initial deadline for this article was April 23 [2001], the end of the comment period on the
local mineral withdrawals. That and the remarkable consistency of the reports permits a public disclosure of
findings at this time.

A request to Siskiyou Regional Education Project (SREP) returned no real reference, either for or
against. They were specifically asked for photocopies or bibliography of articles about the effects of
suction dredging. Their packet contained only local newspaper clippings, some immoderate
environmental magazines from Australia promoting "uncivil" acts, and a couple of slick products
pushing the Siskiyou National Monument. This is even though they have been known to reference
Harvey et al (1995) in public and in court (SREP vs. Rose, 1999).

Reference numbers are keyed to the related bibliography. All studies were by government agencies,
universities, and professional organizations. All studies are certainly main-stream and reasonably scientific.

SUMMARY OF DREDGING PUBLICATIONS

Harvey et al (1995)

Harvey et al (1995) is a review of publications and potential problems, as well as recommendations for future
management at the watershed level. This seems to be about the only article quoted by immoderate
environmentalists. It does record every possible thing that could be used to suggest there might be significant
harm. It doesn't come to any conclusion about whether or not dredging should be allowed.

After the over-environmentalistic excesses at the end of the Clinton administration, Harvey et al (1995) can also
be viewed in a different light. The study was requested and funded by the Clinton Forest Service. Immoderate
environmentalists, those who are trying to end multiple use, seem to think that this article gives them something



that the earlier publications didn't. Therefore, this article appears to be a gift to the extremists whose interests
were improperly pushed at the end of the Clinton era.

Summary of Conclusions

All statements from the articles are referenced. Your present reporter's comments are not.

Miner's Efforts

A ma)iority of dredge operations studied did not work long periods or disturb large areas of the stream
bed.”” Of the 200 miners studied, only 57 spent more than 500 hours per season.'” Thus, it appears that
dredgers mostly worked afternoons in the summer, even before the setting of the dredging season between
hatching and spawning. That's partly because it takes half a day to drive out there and mornings in the
mountains can be cool, even in summer.

Water Quality: Turbidity, Sediment, Temperature

Water quality was impacted only during the actual operation of a suction dredge, which generally was only 2 to
4 hours of actual operation.”” The primary effect of suction dredging was increased turbidity and total filterable
solids downstream from the dredge from 30 to 150 meters.""* ' Naturally occurring minerals, such as copper
and zinc sulfides, may be stirred up from stream bed sediments.!'® Dredge plumes, although visible, were
probably of little direct consequence to fish and invertebrates."” Movement rate of suction dredging
equals 0.7% of natural rates.®

Deposited sediment decreased exponentially downstream with distances from dredging.®” Suspended sediment
returned to ambient levels 30 to 60 meters downstream.®2? In a few cases, sediment went further downstream
than found in other studies because of steep stream gradient and fine sediment."® Maximum sediment
concentrations were only a minute fraction of the great loads needed to impact fish feeding and
respiration.” Dredge mining had little, if any, impact on water temperture.”’

Fish: Eggs, Young, and Adults

Mortality of fish eggs by dredging ranged by species from 29% to 100% and were generally greater than that of
hatchery stock of the same age."” Presence of silt during nonerosion periods results in bottom deposition which
is damaging to fry production."” This is why the dredging season was set between hatching and the next
spawning.

SUMMARY OF DREDGING PUBLICATIONS

There's no doubt that too much sediment is bad for fish eggs. However, dredging can improve permeability and
velocity of water in gravel."" Intergravel permeability at one site increased, although not significantly; no
changes in downstream permeability were noted.?” A five-inch dredge could improve the intergravel



The abundances of several species of aquatic insects and riffle sculpin were adversely affected, but only at and
immediately downstream from the dredge site.® Due to differences between species... the lack of significant
differences between control and dredged stations observed for some taxa is not surprising.” The dredging did
not significantly reduce the number of invertebrates.(9) Only 7.4% of benthic insects died from going through a
dredge."" The effects of dredgin%... were not severe enough to cause differences in mean numbers of
invertebrates or in diversity indices.®

Effects on the benthic community are highly localized.*® Al settled back to the bottom within 40 feet of the
dredge."" Impacts on aquatic insect abundance were limited to the area dredged.?” Most of the recolonization
of benthic invertebrates was completed after 38 days.”

Impacts of dredging to invertebrates were minimal.”® Effects of dredging on insects and habitat were
minor compared to bed-load movement due to large stream flows during storms and from snowmelt.'®
Several studies all reported that invertebrates recolonized dredge sites within 30 to 45 days.® ¥
Substantial recovery of invertebrates occurred rather rapidly, and disturbance occurred only close
downstream from the dredge.'® The 45 day recolonization experiment indicates not only a rapid
recovery but also a rapid recovery in the total number of insects over time.”” Almost all taxa found on
cobble substrates take part in the recolonization of sand and gravel areas. Dredging can improve the
gravel environment for aquatic insects, as well as fish eggs.""

Stream Channel and Banks

Dredging or highbanking of bank materials should be prohibited as this may create turbidity and stream bank
instability, unless there is a holding pond.?) Stream-side vegetation should not be removed.” Only a few
dredgers undercut banks, thus channelizing the stream, removing vegetation and accelerating bank erosion.*”
Camping in the riparian zone caused some damage."'”  Survey suggested that minin% of the streambanks
caused more damage than dredging."” Moving of large boulders alters the stream bed."? Boulders and logs
should be replaced, if removed, for fish habitat.”? Few miners caused adverse impacts.”

Changes to stream bed were major but localized, such as excavation to bedrock in a hole."¥ Disturbed stream
reaches were only a few tens of meters.® ' Stream bed alterations are probably more long-lived on streams
with controlled flows than on those with flushing flows.®'” Where flushing flows occur, substrate changes are
gone in from one month to one to three years.® 1% 1" Holes and piles in the center of the stream are usuallgf
gone after one winter.!'” Piles along the banks may linger."” This is similar to piles left by historic miners.!"”)
Pool habitat created at the dredge site may compensate for pool loss immediately downstream.®”

Natural Variation

Fish and invertebrates displayed considerable adaptability to dredging, probably because the stream
naturally has substantial seasonal and annual fluctuations.”) All measurements of dredge effects turned
out to be within the natural variation of the local environment.*” Stream environments are typically
dynamic and variable due to floods, natural inputs of sediment from landslides, and other sources, especially
dams.® Salmon and steelhead runs were established in past climates much rougher at times than today's, even
with mining.®> That is, in the Ice Age precipitation, landslides, and sediment loads were often much greater

than today. &

The fish runs did not decline during the first and greater episode of mining.‘zs’ Thus, it's likely that the
lesser mining of the 1930's is not the reason for the decline in fish runs at that time.”> The main



difference between the two times are the dams, industrial wastes, and agricultural withdrawals of the
later period.(zs}

In the mid-seventies, Willard Street, local historian and author, told your present reporter that the end of the
great fish runs of the Rogue River had coincided with the beginning of the agricultural withdrawals, not with
mining. In the early 1990's, agricultural withdrawals are oversubscribed and that inforcement is poor, at best.

Cumulative Effects

Cumulative effects of suction dredging have probably not been fully determined, but there is considerable
evidence of only localized and temporary effects from multiple dredges.® %12 Studied were the effects of six
dredges in a 2 km stretch, © 40 dredges on an 11 km stretch,”” up to 24 dredges on 15 km,”> and 270 dredges
in a part of the Sierra Nevada.'” Three years of monitoring on the Chugach National Forest found no
noticeable impact to water quality from dredges of 6 inches or less."”

"If there were a cumulative effect of dredging, an increasing number of taxa should have declined in abundance
after June at downstream stations."® No such decline appeared in the data.®) There is a need for additional
study of cumulative effects and other items.®> 129 However, no authors declared that effects were serious
enough to warrant a change of law and end of dredging rights.

Conclusions about the Conclusions

Studies to date have not shown any actual effect on the environment by suction dredging, except for those that
are short-term and localized in nature."* *" Effects were significant, but localized.®) The size of the impact
zone varies.®?) A six-inch dredge is appropriate where substrate gravel size is large, but a large aperture may be
disruptive in a small channel.""” Suction dredging effects could be short-lived on streams where high seasonal
flows occur.>”? The greatest potential for damage is at low flow."”

Even though cumulative effects and some other questions have not been thoroughly studied, there has been
nothing to date to substantiate closure of the small-scale mining operations.””> Even with the absence of data,
environmental groups were active to close down mining citing unsubstantiated possible discharge
violati(&s);.m) The effects of suction dredging would appear to be less than significant and not deleterious
to fish.

Regulations and Future Management

Current regulations of size and season appear adequate to protect habitat, with some future adjustments.'® 2% 27
Suction dredges of larger than 4 inches generally have more than de minimis effects on the aquatic environment
and therefore require authorization.””’ The DEI by the State of California stated that, "based on best available
data, it is anticipated that the regulations, as amended by the proposed project, will protect fish and other related
aquatggﬁ)dependem resources and will not cause significant effects to the environment or deleterious effects to
fish."

Harvey et al (1995), at the request of the Forest Service, reviewed existing studies and recommended
analyzing dredging effects by watershed.”” California, Idaho, Washington, and Oregon manage
dredging with the conclusion that, with mitigations, effects are insignificant.®
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Dr Robert N. Crittenden

Regarding Dredging, sluicing, and panning

Dredging, panning, and sluicing not only improve salmonid habitat but can also create new
habitat.

Salmonid eggs and alevins (alevins are tiny newly hatched salmonids which still reside in
the interstitial spaces among the gravel of the streambed) need clean gravels through;
which interstitial water can flow, providing them with oxygen. Silts and fine sands reduce
the porosity of the streambed, thereby, reducing the interstitial flow and the oxygen supply. It
can also reduce the amount of interstitial space for alevins. Reduced porosity has been shown
to be directly related to reduced survival of salmonid eggs and alevins.

If properly conducted (for example, according to the present guidelines in Washington
State — WDW 1987) dredging, panning, and sluicing reduce the amount of fine sand and silt
in the streambed and, thereby, improve its porosity. These activities will, therefore, result in
better interstitial flow, a better interstitial oxygen supply for eggs and alevins, and more
interstitial space for alevins. The net result is improved survival for salmonid eggs and alevins.

Thus, dredging, panning, and sluicing improve existing salmonid habitat and can also
create new habitat. These activities should be encouraged.

Habitat for salmonid eggs and alevins — the importance
of streambed porosity:

Pink Salmon: As William R. Heard pointed out in his (1991) review "Pink salmon choose a
fairly uniform spawning bed in both Asia and North America. Generally these spawning beds
are situated on riffles with clean gravel or along the borders between pools and riffles in
shallow water with moderate to fast currents. . . . pink salmon avoid spawning in quiet deep
water, in pools, in areas with a slow current, or over heavily silted or mud-covered
streambeds."

Pink salmon (Oncorhynchus gorbuscha) spawning sites may be characterized as being clean
gravels. However these sites may also have a few cobbles, a mixture of sand, but relatively
little silt (Semko 1954; Kobayashi 1968; Dvinin 1952; Smirnov 1975; and Hunter 1959).

The faster the current, the larger the particle which will be suspended and carried off by it.
Hence, a strong current provides some guarantee that silts and fine sands will not plug up the
interstitial spaces. The more rapid flow is also turbulent. The eggs and alevins are provided
with a good oxygen supply by the turbulent mixing of water into the interstices of the
streambed.

The porosity of a streambed and the survival of eggs and alevins has been demonstrated to
be directly related to the composition of the streambed, being lower where there are more fine
sands and silt (McNeil and Ahnell 1964; Rukhlov 1969; Brannon 1965; Bams 1969).



Chum Salmon: In contrast, to pink salmon which preferentially select riffles, chum
salmon (Oncorhynchus ketd) tend to select sites of upwelling spring water (Kobayashi 1968).
These sites often have a lower flow rate than is found at pink salmon sites (Bams 1982; Soin
1954; Sano and Nagasawa 1958). Chum salmon spawning sites may be found directly below a
pool which is partially obstructed at its lower end by a gravel bar. The water infiltrates the
gravel bar, travels through the bar as ground water, and reemerges into the water column
below the bar.

Interstitial flow is as important for the survival of their eggs and alevins, as it is for the
pink salmon. However, in this case the oxygen is carried into the groundwater by convection
(that is by the net movement of water into and then out of the streambed) rather than by
turbulent mixing. However, in some cases turbulent mixing may also be an important factor at
chum spawning sites.

Sockeye Salmon: Sockeye salmon (Oncorhynchus nerka) spawn either in streams or in
areas along lake shores which have underwater springs. There is also a case of beach
spawning where turbulence provides the oxygen supply (Olsen 1968). Spring-fed and Beach
spawning sites often have lower oxygen levels than stream sites and sockeye eggs have some
ecological and physiological adaptations which improve their survival under those slightly
reduced oxygen levels. (Smirnov 1950; Soin 1956, 1964). However, their oxygen supply (and,
hence, substrate porosity) remain an important factor affecting their survival.

Coho Salmon: Coho salmon (Oncorhynchus kisutch) mostly spawn in small steams in
areas of gravel of 15 cm or less in diameter (Burner 1951). In some cases Burner found that
the spawning sites contained mud, silt, or fine sand, but that this was removed in the nest-
building activity. Chamberlain (1907) concluded that coho are the least selective of the salmon
species about their spawning site — he found them spawning in almost every stream or river in a
very broad range of sites from smoothly flowing to white water and from cobble to muddy His
conclusion was also supported by Foerster (1935) and Pritchard (1940).

However coho appear to prefer small streams (Gribanov 1948) and select a site at the
head of a riffle where there is a good interstitial flow (Shapovalov and Taft 1954). The
porosity of the streambed and the flowrate of the stream are also important factors affecting
site selection (Briggs 1953; Gribanov 1948). Survival has been shown to be related to the
porosity of the streambed (Tagart 1984).

King Salmon: King Salmon (Oncorhynchus Tshawytscha) show strong selectivity for
spawning areas with high interstitial flow rates (Vronskiy 1972; Russell et al. 1983). Mike
Healey (1991) suggests that of all the salmon species, king salmon may be the most sensitive to
reduced oxygen levels during the egg and alevin stages. Their sensitivity to the oxygen level
was experimentally demonstrated by Silver et al. (1963). The strong relationship between
survival and the percolation rate of oxygenated interstitial water was experimentally
demonstrated by Shelton (1955) and demonstrated under field conditions by Gangmark and
Broad (1955) and Gangmark and Bakkala (1960).

As Mike Healey (1991) points out, "There is no doubt that percolation is affected by
siltation and that siltation in spawning beds causes high mortality (Shaw and Maga 1943;
Wickett 1954; Shelton and Pollock 1966).



Caveats: Bear in mind that spawning habitat limitation may not be the mechanism limiting
the abundance of any specific stock of salmon. There is an absence of support for the habitat
limitation hypothesis, except in a few isolated cases. Nevertheless, the enhancement of habitat
and the improvement of survival for eggs and alevins are generally desirable goals.

Also bear in mind that in areas which have no fish, restrictions on dredging, sluicing, or
panning aren't needed. An example of such as area is the region of a watershed above an
impassible barrier, whether it is a dam, waterfall, or rapid.

In areas which have fish, recreational mining activities should be restricted to times of the
year such that eggs and alevins aren't buried under silt and fine sediment while they are still in
the gravel. Such regulations are already in place in Washington State.

Effects of dredging, sluicing, and panning on the porosity
of the streambed:

Generally these activities involve the removal of sediment material from the streambed or, more
often, from a gravel bar. The fine components of the sediment become suspended in the wash
water and are carried downstream. The finer the sediment the further it will be carried.
However, it will eventually settle, often in a quiet pool area.

What is involved here is the movement of the smaller particles out of a riffle area and into a
pool area. Generally this will improve the streambed porosity in the riffle area. Recall that
riffles are generally the preferred spawning habitat.

Medium sized particles may deposit in the riffle area. During the next major peak-flow
event both the fine sediments and the medium sized particles will often be carried far
downstream.

Thus, the effect of mining is to increase the downstream transport rate for fine and medium
sediments. The consequence must be that the stream-system as a whole will have fewer of
these sediments. This will result in greater streambed porosity. As the literature I have reviewed
above shows, for all salmonid species greater porosity results in better survival and more
available habitat for eggs and alevins.

In the case where the sediment is removed from a bar, rather than from the streambed, it is
necessary to consider a longer time period — Stream courses aren't stationary but move within
the confines of the streambanks. Fine sediments in gravel bars will be resuspended in the stream
during these natural movements of the stream over the course of several years.

However, if the bars have been mined on a regular basis, their fine and medium particles
will already have been removed before the river naturally resuspends them. Gravel bars which
are free of silts and fine sand provide habitat. Although these bars may appear dry, there is
often water and interstitial spaces below the surface, which can support alevins and redds (that
is, nests of eggs) which were laid during high-water.



Recommendation:

The conclusion is that the recreational mining activities of panning, sluicing, and
dredging enhance salmonid habitat. These activities should be encouraged. They
provide one of the most cost-effective enhancement techniques as they are a
beneficial side-effect of private recreation.
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State Water Resources Control Board
Division of Water Quality

P.O. Box 100

Sacramento, California 95812-0100
Fax: 916-341-5620

June 15, 2007

Subject: SUCTION DREDGE MINING

Dear Board Members,

It has been claimed, at your recent June 12" Board meeting, that reintroduction of
mercury in the water traveling through a suction dredge will pose an environmental risk.
In the unlikely event that mercury would escape the sluice box recovery system on a
suction dredge, it’s very nature, would cause it to instantly mix with the other bottom
materials moving through the sluice box and cause it to settle deep within the stream or
river bottom overburden. The density of mercury is 13.53 grams per cubic centimeter
(g/cm’). The density of gold and lead are, respectively, 19.28 g/cm® and 11.34 g/em’,
Lead, the least dense of the three metals, is routinely found in the cleanup of the dredge
sluice boxes which are also collecting lost fishing weights.. That is a very good indicator
that the heavier mercury is being captured and held in the sluice box. There is no new
harm... but there is the very real benefit to the environment from the removal of the
associated mercury and lead.

It has been proven that suction dredges are ideal for the safe recovery of lead and
mercury from stream and riverbed sediments. In fact, they do such a good job that rather
than disparage the use of suction dredges, it would serve the public good and increase the
effectiveness of it’s own mission (i.e.; to protect the environment) by encouraging even
more suction dredge activity, and providing safe and secure disposal sites for these
recovered metals.

Studies and a trial program prove the effectiveness and benefits of the recovery of
mercury during suction dredge mining operations. The US EPA Region 9 (San
Francisco, CA office) has recognized the benefits associated with suction dredger
mining as a method of aiding their efforts in environmental cleanup at no cost to the
tax payer and have touted the benefits of suction dredgers removing mercury from

the environment.

US EPA REGION 9, MERCURY RECOVERY _FROM
RECREATIONAL GOLD MINERS

http://www.epa.gov/region09/cross_pr/innovations/merrec.html




The Challenge:

Looking for gold in California streams and rivers is a recreational activity for thousands
of state residents. Many gold enthusiasts simply pan gravels and sediments. Serious
recreational miners may have small sluice boxes or suction dredges to recover gold
bearing sediments. As_these miners remove sediments, sands, and gravel from
streams and former mine sites to_separate out the gold, they are also removing

mercury.

This mercury is the remnant of millions of pounds of pure mercury that was added to
sluice boxes used by historic mining operations between 1850 and 1890. Mercury is a
toxic, persistent, and bioaccumulative pollutant that affects the nervous system and has
long been known to be toxic to humans, fish, and wildlife. Mercury in streams can
bioaccumulate in fish and make them unfit for human consumption.

The Solution:

Taking_mercury out of the streams benefits the environment. Efforts to collect
mercury from recreational gold miners in the past however have been stymied due to
perceived regulatory barriers. Disposal of mercury is normally subject to all regulations
applicable to hazardous waste.

In 2000, EPA and California's Division of Toxic Substance Control worked in concert
with other State and local agencies to find the regulatory flexibility needed to collect
mercury in a simple and effective manner. These groups agreed to test two different
mechanisms for collecting mercury during the summer of 2000. One approach was to add
mercury to the list of materials that are collected at regularly scheduled or periodic
household hazardous waste collection events sponsored by local county agencies.

Another mercury collection approach was to set up collection stations in areas where
mercury is being found by recreational miners. One possibility would be to advertise a
fixed location where people could bring mercury on a specific date and time. Another
was to create a mercury "milk run" where state, local, or federal agency staff would come
to locations specified by individuals or organizations such as suction dredging clubs, and
pick up mercury that had been collected.

The Results:

In August and September, 2000 the first mercury "milk runs" collected 230 pounds of
mercury. The total amount of mercury collected was equivalent to the mercury load in
47 years worth of wastewater discharge from the city of Sacramento's sewage treatment
plant or the mercury in a million mercury thermometers. This successful pilot program
demonstrates how recreational gold miners and government agencies cam work
together to protect the environment. In the summer of 2001, State agencies planned to
extend the program to six counties and include collection of mercury at summer mining
fairs. (US EPA, 2001)




Getting 230 pounds of mercury out of the environment is an achievement that would not have
been accomplished without the aide of the suction dredgers. The mining community of today is
in my opinion the only group that are in a position with the technology to help out and at a very
economical price to the public. Any residual mercury remaining after dredging in a location is
that much less to worry about in our nations waterways.

THE 1999 FINAL REPORT FOR THE 40-MILE RIVER STUDY

Heavy Metals

For the unfiltered samples, two metals, copper and zinc, showed distinct increases
downstream of the dredge. Total copper increased approximately 5-fold and zinc
approximately 9-fold at the transect immediately downstream of the dredge, relative to
the concentrations measured upstream of the dredge. For both metals, the concentrations
declined to near upstream values by 80 m downstream of the dredge. The pattern
observed for total copper and zinc concentration is similar to that for turbidity and TFS,
suggesting that the metals were in particulate form, or associated with other sediment
particles. Zinc, arsenic, and copper displayed an average value downstream of the dredge
that was greater than the average value measured upstream of the dredge (note that
samples sizes are low, particularly upstream of the dredge). Copper displayed the greatest
change, increasing by approximately 3-fold downstream of the dredge. Dissolved lead
concentrations did not appear to be affected by operation of the dredge. Values of
dissolved mercury actually were greater upstream of the dredge, suggesting that any
effect of the dredge was likely within the range of natural variation. (The operator
reported observing deposits of liquid mercury within the sediments he was working.) For
both dissolved and total concentrations, budgetary limitations precluded multiple
sampling across either space or time, thus the results of heavy metal sampling are only
indicative of likely conditions. (Prussian, A.M., T.V. Royer and G.W. Minshall, 1999)

Conclusions from the US EPA’s commissioned Forty-Mile River study documented that
heavy metals in sediments were not a concern and any contaminated sediments
containing mercury were not a problem in gold bearing rivers and streams.

An important benefit of suction dredging for gold is that through gravity separation other
heavy metals such as mercury are also trapped in the riffles of the sluice box and can be
readily collected for disposal or resale.

Mercury Contamination from Historic Gold Mining in California. USGS
Fact Sheet FS-061-00 (2005)

MERCURY METHYLATION and BIOMAGNIFICATION

Mercury occurs in several different geochemical forms, including elemental mercury
[Hg(0)], ionic (or oxidized) mercury [Hg(I)], and a suite of organic forms, the most
important of which is methylmercury (CH ; Hg *). Methylmercury is the form most



readily incorporated into biological tissues and most toxic to humans. The transformation
from elemental mercury to methylmercury is a complex biogeochemical process that
requires at least two steps, (1) oxidation of Hg(0) to Hg(Il), followed by (2)
transformation from Hg(Il) to CH 3 Hg " ; step 2 is referred to as methylation.

Methylation of mercury is controlled by sulfate-reducing bacteria and other microbes that
tend to thrive in conditions of low dissolved oxygen, such as near the sediment-water
interface or in algal mats. Numerous environmental factors influence the rates of mercury
methylation and the reverse reaction known as demethylation. These factors include
temperature, dissolved organic carbon, salinity, acidity (pH). oxidation-reduction
conditions. and the form and concentration of sulfur in water and sediments. (USGS
2005)

An important fate of mercury, in contaminated overburden, is to be transported to
downstream areas. This occurs naturally every year during high flow episodes.
However, because the rivers and streams of the Northwest are highly oxygenated, and
would be slow in transforming mercury to methyl mercury, there have been few methyl
mercury problems reported.

MERCURY IN THE ENVIRONMENT, USGS FACT SHEET 146-00
(October 2000) WHERE METHYL MERCURY IS A PROBLEM

Although mercury is a globally dispersed contaminant, it is not a problem everywhere.
Aside from grossly polluted environments, mercury is normally a problem only where
the rate of natural formation of methyl mercury from inorganic mercury is greater
than the reverse reaction. Methyl mercury is the only form of mercury that
accumulates appreciably in fish. Environments that are known to favor the production
of methyl mercury include certain types of wetlands, dilute low-pH lakes in Northeast
and North central United States, parts of the Florida Everglades, newly flooded
reservoirs, and coastal wetlands. particularly along the Gulf of Mexico, Atlantic Ocean,
and San Francisco Bay. (USGS 2000)

Since none of these areas listed by the USGS are areas that suction dredge mining
occur to a large extent and for the fact that methylation occurs in anaerobic sediments
under complex conditions effected by many factors including pH and temperature the
likelihood of any major mercury problem is highly unlikely in most gold bearing

rivers and streams.

Suction dredging is used by other agencies as a means to clean up streambed sediments
for habitat restoration activities:

NOAA: http://www.photolib.noaa.gov/ habrest/crp_duc.html



DUCK CREEK WATER QUALITY AND ANADROMOUS FISH
HABITAT RESTORATION

Duck Creek, a surface water body in Alaska, is impaired
by urban runoff from non-point source pollutants
including, heavy metals, hydrocarbons, iron flocs and
Sl cxcess nutrients. This small coastal stream originates
s from a spring that drains runoff from Mendanhall Valley,
" o relatively high residential and business area.

Historically there were runs of nearly 10,000 chum salmon and Coho runs of about 500
fish in Duck Creek. Currently the chum run is extinct and the Coho run consists of only
20 fish. Restoration at Duck Creek involves the development and implementation of bio-
remediation methods to restore water quality and anadromous fish habitat in impaired
streams.

NOAA scientists attempted to correct the degraded conditions by using high-pressure jet
pumps and suction dredges to remove fine sediment from the streambed. Researchers
also added natural structures to direct stream flow and increase oxygen levels. The
removal or replacement of perched culverts that impair fish habitat will also take place to
reduce flood hazards. This project demonstrates the benefits of restoration and the
importance of aquatic habitat protection in maintaining healthy aquatic ecosystems.
(NOAA, 2006)

As should be obvious to all, the benefits extremely outweigh any negative concerns of
heavy metals in sediments of gold bearing streams and rivers mined using suction dredge
techniques.

A recent study was conducted by Washington State Department of Ecology, entitled:

THE _EFFECTS OF SMALL-SCALE GOLD DREDGING ON
ARSENIC, COPPER, LEAD AND ZINC CONCENTRATION IN THE
SIMILKAMEEN RIVER (March 2005).

Their findings were deemed a “worst-case assessment in several respects”. The study
was conducted because ambient arsenic concentrations in the Similkameen River
substantially exceed Washington State human health criteria due to natural conditions.
The following depicts these findings: (1) Metals concentrations in the effluent and
plumes would be subjected to further dilution in the river; (2) Sub-samples for the
effluent composites were only taken when the suction hose was in contact with the
streambed; (3) Less restrictive water quality criteria would apply at other times of the
dredging season when hardness levels are higher; and, (4) Once the effluents are
discharged, the metals will partition in to dissolved and particulate fractions. The
dissolved fraction is the primary toxicity concern.




It was interesting to note that the Department of Ecology found, “The metals
concentration measured in gold dredge effluents during the present study were at or
below aquatic life criteria”. Therefore, criteria exceedances would not be anticipated in
the Similkameen River, regardless of the number of dredges operating.

A series of dilution calculations were done to estimate what effect multiple dredges
would have on metals concentration in the river. As a point of reference, the maximum
number of dredges Ecology personnel have observed on the Similkameen is
approximately 20, during average September flows. The report estimates that it would
take somewhere between 17 and 57 dredges operating continuously (i.e. 24 hours a day)
to increase dissolved zinc, lead and copper concentrations by 10%. Further, the report
states, “It would take between approximately 200 and 520 dredges to have the same
effects on total recoverable and dissolved arsenic, respectively. In order for zinc, lead,
or copper concentrations to be doubled in the river, anywhere from 170 to 570 dredges
would need to be operating. Arsenic concentrations in the dredge effluents are too low to
cause an increase of that magnitude, regardless of river flow. As demonstrated
elsewhere in this report, a 100% increase in the ambient arsenic, copper, lead, or zinc
concentrations in the Similkameen River would not result in exceedances of aquatic life
criteria.” (Johnson, A. and M. Peterschmidt, 2005)

Results showed that the metals concentrations discharged from small-scale gold dredges
are not a significant toxicity concern for aquatic life in the Similkameen and that it would
take large numbers of dredges to effect a small change in the river's arsenic levels, even
at low-flow conditions. (Johnson, A. and M. Peterschmidt, 2005)

As the scientific literature clearly shows that suction dredging has little effect, if any, on
heavy metal contamination that may arise from redistribution of the bottom substrate
during normal mining activity. Most importantly, suction dredge miners aid in
recapturing mercury and other heavy metals such as lead that otherwise would be
continuously transported in heavy winter flows to be relocated further down stream.

I hope you find this information of value and I appreciated the chance to provide it for
your consideration in this matter.
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News Release

U.S. Department of the Interior
U.S. Geological Survey
October 27, 1998

CERTAIN MINING OPERATIONS HAVE NOT HURT PRISTINE
ALASKAN RIVER

The water quality of the Fortymile River-a beautiful, wild and scenic
river in the remote part of east-central Alaska-has not been adversely
impacted by gold placer mining operations according to an integrated
study underway by the U.S. Geological Survey and the Alaska
Department of Natural Resources.

Warren Day, a USGS research geologist from Denver, Colo. will
present "Geologic Setting of the Fortymile River Mining District" on
October 27 at the annual Geological Society of America meeting in
Toronto, Canada at 1:30 p.m. Recent concern over the impact of
suction dredge gold placer mining on the water quality of the Fortymile
River prompted the collaborative study, with its overall objective
focusing on establishing the baseline and background geologic,
geochemical, and botanical framework for the lower Fortymile River
area.

Day and his colleagues concluded that concentrations of arsenic found
in the bedrock are within the ranges of the background soil and stream
sediment values. A companion study of the surface water chemical and
turbidity data has shown that any variations due to the suction
dredging activity fall within the natural variations in the Fortymile
River.

The suction dredge placer miners extract gold from the river gravels
by sucking the gold-bearing gravels into the floating dredges, pumping
the gravel-water mixture across a settling table where the gold
concentrates by gravity, then discharging the gold-free gravel and
water back into the river.

The management of the region and its resources is complex due to the
many diverse land-use options. Small-scale, family-owned gold mining
has been active on the Fortymile since the "gold rush" days of the late
1880's. However, in 1980, the Fortymile River and many of its
tributaries received Wild and Scenic River status. Because of this
status, mining along the river must compete with recreational usage
such as rafting, canoeing, and fishing.



Violation of mining discharge regulations would close down the small-
scale mining operations. No data existed before this study to establish
if the mining was degrading the water quality. However, even with the
absence of data, environmental groups were active to close down
mining on the river citing unsubstantiated possible discharge
violations.

This study has found no violations to date to substantiate closure of
the small-scale mining operations. The result is a continuance of a way
of life on the last American frontier.

Additional information about this study can be found at the following
Internet address. This file is in Adobe Acrobat (.pdf) format. If you do
not have the Acrobat Reader program, you may download it for free
here.

http://areenwood.cr.usgs.gov/pub/fact-sheets/fs-0 155-97/fs-0155-
97.pdf

As the nation's largest water, earth and biological science and civilian
mapping agency, the USGS works in cooperation with more than 2000
organizations across the country to provide reliable, impartial,
scientific information to resource managers, planners, and other
customers. This information is gathered in every state by USGS
scientists to minimize the loss of life and property from natural
disasters, to contribute to the conservation and the sound economic
and physical development of the nation's natural resources, and to
enhance the quality of life by monitoring water, biological, energy, and
mineral resources.

This press release and in-depth information about USGS programs
may be found on the USGS home page: http://www.usgs.gov
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Summary

This report describes the results of our research during 1997 and 1998
into the effects of commercial suction dredging on the water quality,
habitat, and biota of the Fortymile River and recreational dredging on
Resurrection Creek and the Chatanika River. On the Fortymile River,
water chemistry, heavy metal concentrations, riverbed morphology,
algal (periphyton) standing crop, and aquatic macroinvertebrate
abundance and diversity were measured in relation to commercial



suction dredging for both years. The focus of our work on the
Fortymile in 1997 was on an 8-inch suction dredge (Site 1), located on
the mainstem and a 10 inch dredge located on the South Fork (Site
2a). Our research in 1998 included (1) resampling the 1997 sites on
the mainstem and SF Fortymile to determine recovery after one year,
(2) sampling a dredge site on the South Fork to examine for possible
spatial variability in the effects of large-scale suction dredging on
benthic communities (3) sampling a dredge site on the North Fork
Fortymile to determine whether impact and recovery differ from
conditions on the South Fork and the mainstem, and (4) again
sampling unmined sites on the NF and SF to better document
suspected background differences between the two forks in terms of
macroinvertebrate communities. In all of the suction-mined sites
studied, dredges were operated by experienced miners. Sampling was
performed at fixed transects above and below the dredge locations.
Additional sampling above the confluence of the North and South Forks
revealed differences in background conditions in these two main
tributaries.

At Site 1, dredge operation had no discernable effect on alkalinity,
hardness, or specific conductance of water in the Fortymile. Of the
factors we measured, the primary effects of suction dredging on water
chemistry of the Fortymile River were increased turbidity, total
filterable solids, and copper and zinc concentrations downstream of the
dredge. These variables returned to upstream levels within 80-160 m
downstream of the dredge. The results from this sampling revealed a
relatively intense, but localized, decline in water clarity during the time
the dredge was operating. The impact of suction dredging on water
clarity and heavy metal concentrations may be greater or lesser than
we measured, depending on the type of material the dredge is
excavating.

The cross-sectional profiles indicate that the impact of the dredge piles
relative to the width of the Fortymile River was small. After one year,
dredge piles at Site 1 had largely disappeared following the scouring
flows that accompany snow-melt in the Fortymile drainage. However,
at Site 2, dredge piles were clearly discernable after one year.
Macroinvertebrate abundance and diversity were greatly reduced in
the first 10 m below the dredge at Site 1 during 1997, relative to the
upstream reference site. For example, macroinvertebrate abundance
was reduced by 97% and the number of taxa by 88% immediately
below the dredge. The abundance and diversity of macroinvertebrates
returned to values seen at the reference site by 80 to 160 m
downstream of the dredge. A similar decline in macroinvertebrate
abundance and diversity was observed at Site 2a. One year after




















































































































































































