[image: image1.png]
[image: image2.png]



WALDO MINING DISTRICT COMMENTS ON CDFG NOTICE REG. 2007, VOL. NO. 42-Z 1784



Tom Kitchar - President

Waldo Mining District

P.O. Box 1574

Cave Junction,  OR  97523

Sent via: electronic mail to 
SuctionDredgeMining@dfg.ca.gov
December 17, 2007

To:  California Department of Fish and Game  

Attn: Suction Dredge Mining Program  

1416 Ninth Street, 12th Floor  

Sacramento, CA 95814
RE:  CALIFORNIA REGULATORY NOTICE REGISTER 2007, VOLUME NO. 42-Z 1784
SUCTION DREDGE MINING EIR

Dear California Dept. of Fish & Game;
I thank you for this opportunity to comment on the proposed Environmental Impact Report (EIR) regarding the permitting of suction dredge mining operations within California.  These comments are submitted as the comments of the Waldo Mining District (WMD), which was established in 1852, and is located in SW Oregon bordering the OR/CA state lines due north of Happy Camp, CA.; and as the comments of myself as an individual suction dredge miner for over twenty (20) years.  

Many of the WMD’s 125+ members purchase the California Suction Dredge Permit and own or work mining claims throughout California.  Although my suction dredge operations are mostly in Oregon, I have, on at least three (3) occasions purchased a California Suction Dredge Permit, and operated both a six (6) inch and eight (8) inch suction dredge in the Klamath River.  On one occasion, I purchased the California Permit (approx. $140.00) and then never used it.
In the past 20+ years, I have operated suction dredges with 2-1/2”, 3”, 4”, 5”, 6” and 8” hose sizes, in small gulches, streams, creeks, and rivers within South Dakota, Oregon, and California.
SPECIFIC COMMENTS:
1.  Whether suction dredge mining results in adverse impacts to the environment.
COMMENT:  As phased, this question is ludicrous, and is heavily weighed to find only adverse impacts.  Everything humans do, including (but not limited to) suction dredge mining, fishing, boating, rafting, hiking, swimming, etc., have “some” impacts to the environment, both adverse and favorable.  To only seek adverse impacts shows a strong predetermined negative bias towards suction dredge mining, is unscientific, highly unfair, and fails to take into consideration possible significant positive environmental benefits.
Be that as it may, the answer to the question of whether-or-not suction dredge mining results in adverse impacts to the environment is, “yes”.  Of course it does, as does nearly everything else humans do.  Suction dredge mining also results in some favorable impacts.  The real question is whether-or-not suction dredge mining results in unnecessary, unreasonable, and/or significant adverse impacts as weighed against the favorable impacts; and if so, can or should these impacts be mitigated by any further degree of restriction.
Over the past 20-30 years, many scientific studies (over two-dozen) performed by various state universities, state agencies (including CDFG), and federal agencies (including the BLM, U.S.D.A. Forest Service, EPA, USACE, and the USGS) on the effects of suction dredge mining (and related subject matter) on the environment have all concluded that with certain limiting restrictions, all adverse impacts are short-lived, highly localized, and insignificant.
RECOGNIZED ADVERSE IMPACTS:
A.  ENTRAINMENT:  Studies have found little to no impacts on adult fish passing through a suction dredge.  Mortality rates increased with younger fish, reaching a high mortality rate at the fry and egg stages.  The obvious (and currently practiced) mitigation is the prohibition on suction dredge mining during periods when fish eggs and fry are present.  With the total lack of any evidence to the contrary (i.e.; in 30+ years of suction dredge mining in California – and other states, not one (1) harmed or dead fish, fry, or egg has been presented as harmed or killed by suction dredge mining) the current level of restriction set by the CDFG is sufficient to protect the various species of fish present at suction dredge mining sites.

I would also note that since most of the 24+ studies were done (i.e.; most done in the 1980’s through mid-1990’s), there has been a major change in suction dredge technology which if anything, makes the modern (post 1994) suction dredges considerably less likely to harm or kill fish, or other aquatic life through entrainment.  This change occurred with a modification of the “header box” on all suction dredges (NOTE: The purpose of the header box is to connect the suction hose or power-jet to the front of the sluice box.)  Most older models of suction dredges (including the dredges used in most of the suction dredge studies) came equipped with what is known as a “crash-box” header (SEE FIGURE 1); in that water and sucked up material entered the enclosed box from the suction hose and then crashed or slammed (at a velocity of 10-20+ fps) into a wall within the box, before dropping down into the sluice box.  This “slamming” or “crashing” caused most, if not all, adverse impacts to fish and other aquatic species from entrainment.

Since about 1994 or so, most new suction dredges come equipped with what is called a “horn” or “flare” type header (SEE FIGURE 2), wherein all water and materials flow smoothly through the header into the sluice box.  Indeed, the objective with the “horn” type header is to eliminate, as much as possible, any turbulence in the flow, i.e.; there is no “crashing” or “slamming”). . . making the suction dredge much less likely to cause any adverse impacts by entrainment.

In Figure 1, water and material enters the enclosed crash-box header through a circular opening equal to the size of the suction hose the dredge is using.  The box itself is normally 14” wide (3” dredge) to over 20” wide (5” dredge and larger).  This type of header box creates tremendous amounts of turbulence, with water, rocks, sand & gravel crashing and smashing against each other and the walls of the box before discharging into the sluice box.  Figure 2 shows a horn-type header, which is in the shape of a flare, widening out to nearly the same width as the sluice box, causing an unrestricted smooth flow of water and material into the sluice box.
As far as this commenter knows, none of the studies done on the effects on fish and aquatic species from entrainment through a suction dredge were done with a modern “horn” type header.  Considering the major changes with the “horn type” header to the flow characteristics as compared to the older “crash box” headers, it is highly likely that even a high percentage of fry and fish eggs will survive entrainment in the newer dredges.
As far as this commenter knows, only one study has been done testing the effects of entrainment through a horn type dredge.  Although this study was not a true scientific study, the results speak for themselves:

HOT DOG STUDY
PERFORMED BY:  Bedrock Prospectors Club of Puyallup, Washington, Inc.

Participants:  Bill Willette, President of Bedrock Prospectors; Ron Willerscheidt; Harleye Edwards; Doug Irish, and Bruce Beatty, Vice President.

LOCATION:  MINER’S RALLY, River Oaks RV Park, Oroville, Wa., August, 2003 on the Similkimeen River.

Equipment:  4” Dahlke dredge and an uncooked hot dog.

Abstract:  Because the activity of suction dredging by small-scale miners and prospectors receives a considerable amount of suspicion in regards to destruction of habitat and to fish life itself this impromptu study was designed to dispel the belief that fish are ground up like fish burger.  A dredging demonstration was taking place on the river itself with WDFW Biologist on hand and was actually running fresh water mussels through the dredge.  The idea of putting a simulated 6” fish through the suction nozzle would prove one way or another that a fish, if it inadvertently or purposely were entrained would likewise be unharmed as the mussels proved to be.  A standard 6” hot dog would be a suitable simulation.

Procedure:  A hot dog was attained and the 6.0 hp dredge motor was started and maintained at ¾ speed.  This dredge is equipped with a T-80 air pump, 20’ suction hose and suction nozzle, foot valve with a Washington State legal foot screen, a sluice box and jet flare (“horn type” header) emptying into the sluice, equipped with miners moss and riffles. 
While the dredge was pumping a standard amount of water through the suction nozzle, the hot dog was introduced into the nozzle and then recovered (in mere seconds) after it dropped off the end of the sluice box.  The end of the sluice box is about 4-6” from the water surface.  This hot dog procedure was repeated in rapid succession for a total of 10 (ten) round trips.

RESULTS:  Upon the tenth retrieval of the hot dog, a close inspection of the outer skin showed complete and unaltered integrity of the specimen.  One has to agree that the outer, uncooked skin of a hot dog is somewhat fragile and vulnerable to abrasion or tearing.  
Conclusion:  If a standard uncooked hot dog can pass ten (10) times through a modern 4” suction dredge with a “horn type” header without any sign of harm, then it is reasonable to believe that the high rates of mortality measured in the earlier suction dredge studies (done with “crash-box” headers) on the effects of entrainment of fry or fish eggs would show a sharp decline in mortality, making the modern horn equipped suction dredge much less dangerous to aquatic life entrained through the dredge.
SUMMARY:  Since the time when most of the studies on the effects of suction dredge mining were done (i.e.; pre-1995), the change in sluice box header design (to the “horn” type) greatly decrease the chances of adverse impacts to fish and other aquatic species through entrainment.  This means, if anything, that modern suction dredges are even more fish friendly than the types of dredges used in studies prior to 1995.
B.  IMPACTS ON LOCAL HABITAT:  The area impacted by a suction dredge operation consists of the actual excavation, and a short area (10-20 ft.) usually immediately downstream of the excavation where tailings are deposited, and a slightly larger area (20-40 ft.) where lighter sand and silts settle out.  There is a natural limit to the size of the area disturbed by suction dredging, because if the dredge operates in the same area long enough, it eventually moves forward over the excavation and actually begins to fill the rear of the excavation as it excavates new material from the front.  Because of this, the maximum area a dredge will disturb is equal to the area excavated, along with an area approximately 10-40 ft. below the initial excavation.

In all the previous studies done to date on the effects of suction dredge mining, it was found that the populations of all aquatic species (i.e.; bugs, worms, etc.) returned to near pre-dredging numbers after a period of one to two months; making any adverse impacts on aquatic life highly localized, highly temporary, and insignificant.
C.  INCREASED WATER TEMPERTURE:  In at least one lawsuit brought by environmental organizations (NATIONAL WILDLIFE FEDERATION, et al. vs. OREGON DEPT. OF ENVIRONMENTAL QUALITY, Circuit Court of the State of Oregon for the County of Multnomah, Case No. 9706-04970, Nov. 1998), environmentalists argued, among other things, that suction dredge mining causes an increase in water temperature which is deleterious to fish and other aquatic life.  The Oregon DEQ lost this case due to violations of administrative procedures and was ordered to give proper notice and study to this topic before issuing any suction dredge permit for operations within streams identified as temperature limited.  Upon study by ODEQ, it was found that suction dredge operations do not cause a measurable increase in water temperature, and that operations could be permitted.
It has been argued that suction dredge operations “may” cause an increase in water temperature due to:

1.  Increased solar heating of turbid water caused by dredging.  

COMMENT:  This theory sounds logical, however, even though a slight temperature increase may be found at the surface of turbid water, deeper waters shaded by the turbidity actually would be cooler as they would receive less solar radiation.  Because of this, it is highly likely that there is a zero over-all effect on water temperature from suction dredge mining (or a net cooler measurement).
2.  That water is warmed due to friction as it passes though the various hoses and pump on the dredge.  
COMMENT:  Although physics says friction causes heat, the amount is so insignificant that it is doubtful even NASA could measure any change.

3.  ENVIRONMENTALISTS ALSO CLAIM THAT MINERS CUT DOWN OR REMOVE TREES OR OTHER SHADE PROVIDING VEGETATION ALONG BANKS WHICH CAUSES INCREASED SOLAR HEATING OF WATER.
COMMENT:  Federal land management agencies (i.e.; BLM & Forest Service) regulations (at 43 CFR 3809 and 36 CFR 228) do not allow the removal of trees or other riparian vegetation without prior approval from that agency.  However, even if a suction dredge miner removed a tree or shrub, the effect would be so infinitesimal to the point of being less than insignificant when compared to the miles and miles of unaffected stream bank.  Furthermore, most state suction dredge permits already prohibit the removal of trees and vegetation from stream banks (i.e.; permits prohibit dredging into the banks or outside the wetted perimeter).
D.  REDDS IN TAILING PILES:  One of the favorite arguments used by those against suction dredge mining for more restrictions on suction dredge mining is that salmon redds have been observed in suction dredge tailing piles, and that these tailing piles then wash away due to high water flow events, causing the destruction of any eggs or fry still in the tailing gravels.  

COMMENT:  In at least several cases in Oregon as documented by the Siskiyou National Forest (SNF), supposed redds in tailing piles were in reality depressions made in the upstream side of the tailing pile by the miner while taking the dredge apart.  No one has ever actually observed salmon building a redd in a dredge tailing pile.  No one has actually observed salmon laying eggs in a dredge tailing pile.  No one has actually observed eggs in a dredge tailing pile, and no one has actually observed fry emerging from a dredge tailing pile.

At the most, all anyone has actually observed is a depression in a dredge tailing pile that “looks like a redd…” but in reality, could easily have been created by the miner while walking around on the tailing piles, or even by unscrupulous anti-mining environ-mentalists or agency personnel in an attempt to falsely create what appears to be a redd.  (NOTE:  I personally visited the site of supposed redds in dredge tailing piles on Althouse Creek, accompanied by SNF fish biologist Dan Delany.  When questioned as to why he believed the observed depression was in fact a redd, Mr. Delany responded that it (the depression) was the size and shape of a redd, and in the correct location for a redd.  I then asked him if the same depression could be artificially created by anyone with a pair of rubber boots with knowledge of what a redd looks like; and he answered, “Yes.”  
I then observed that the supposed redd was located in the upstream side of the tailing pile, exactly where someone would have had to stand (creating the depression) in order to take the dredge apart.  It should also be noted that the tailing pile in question was created by a dredging operation which took place in July of that year.  We visited the site later in the fall after the dredge was removed.  
The PROOF that this was not a redd in a tailing pile is the fact that until the arrival of winter rains (usually in December), Althouse Creek does not flow on the surface all the way to the Illinois River!  Deep valley bottom gravel beds (estimated at 50-70 ft. thick) absorb all surface water creating a dry creek channel in the last 3-4 miles of Althouse Creek.  Unless salmon tunneled or walked those 3-4 miles to the water, there was no way that any salmon were in Althouse Creek creating redds in the summer or fall.  Furthermore, by the time enough rain has fallen to establish surface water in Althouse Creek all the way to the river, there would have been enough flow to wash away and spread out any and all tailing piles.
Due to the complete lack of any real evidence that salmon create redds in dredge tailing piles, and that at least based on the case on Althouse Creek, it appears more likely that the whole issue of redds in dredge tailing piles is a pure fabrication by those desiring to further restrict or prohibit suction dredge mining altogether.  As with all other claims of adverse impacts caused by suction dredge mining, we find the use of the words “may”, “might”, “the potential”, etc. when discussing redds in tailing piles – note that the words used are not “do”, “did”, “were found to”, etc..  Pure speculation, not based on reliable scientific fact.
However, even if salmon create redds in dredge tailing piles, the number of redds in tailing piles as compared to the number of redds in natural gravel beds is ridiculously low, unless there are no other suitable gravels in the stream.  Even considering this worst-case scenario (i.e.; no other suitable gravels), due to the fact that many of the previous dredge studies have found that suction dredge tailings can make ideal spawning beds for years to come, it seems the trade-off of possibly loosing some or all of the eggs/redds in dredge tailing piles in one (1) year weighed against the possibility of creating ideal spawning beds for years to come (when little or none exists) seems well worth the possible temporary adverse impacts.  In fact, suction dredging does such a good job of cleaning, sizing, and loosening the gravels and beds that the CDFG ought to be paying suction dredgers for creating and enhancing fish habitat and spawning grounds… not the other way around.
E.  POSSIBLE DESTRUCTION OF EXISTING REDDS:  As noted in previous studies, existing redds may be adversely impacted by suction dredge operations.  This may occur in several ways;

1.  The dredge excavation may take place in gravels where there is an existing redd.  In this case, the redd will be destroyed and any eggs present will be passed through the dredge and discharged out the end.  Although the newer “horn-type” dredges may not necessarily cause high mortality of the eggs through entrainment, the destruction of the redd and the depositing of the unprotected eggs downstream probably will.  
2.  The discharge of tailings from a suction dredge may bury an existing redd.  If this happens, the eggs will possibly smother, possibly causing a high degree of mortality of the eggs, depending on how deep the redd is buried.

3.  Suction dredge miners may inadvertently step on or walk through an existing redd, possibly squishing the eggs, or disrupting the integrity of the redd causing a degree of egg mortality.
The current fix for these problems in the present permit is simple; i.e.; suction dredging is usually prohibited during periods fish eggs may be present in the gravels . . . however: 

It is interesting to note that the Dept. casually prohibits suction dredge mining in whole streams, or large stream segments, based on the possibility of there being a redd or redds present.  On the other hand, fishermen are only “cautioned” to watch out for redds and told not to step on them.  In other words, fishermen are trusted to look for redds and to stay away from them (even though the water they are walking through may be so dirty that they can not even see a redd), while suction dredge miners, who while working underwater have every opportunity to observe a redd are not trusted to stay away from them but are instead prohibited from operating sometimes for months at a time.
Considering the inequity of this situation, it would be more just if the Dept. instructed miners as to what a redd looks like and where they are found, and then asked them to just stay away from them.  Before operations, suction dredge miners could easily swim around the area to ensure there are no redds at the excavation site or immediately downstream.  Areas with a high concentration of redds could be flagged, and miners could be told to stay out of these areas during incubation.  Placing an arbitrary prohibition on whole stream segments based solely on the possibility that there may be a single redd somewhere in miles of stream is absurd, especially in the many miles of high mountain streams devoid of suitable spawning gravels.
2.  Whether suction dredge mining under the Department’s current regulations governing such activities results in deleterious effects to fish.
COMMENT:  “Deleterious ?”  In what way?  Suction dredge mining does not kill fish.  Suction dredges do not hook them through the mouth and drag them from their natural element to suffocate.  Nor do suction dredge miners stretch nets across stream channels to ensnare multitudes of fish in the name of killing even more fish.  No, suction dredge miners leave all these “fish killing” activities to sportsman, fishermen, and Indian tribes.  (And I might add that all of the above mentioned parties that deliberately kill fish are sanctioned by the CDFG in the form of fishing licenses.  It seems to me odd indeed that the state agency empowered to protect fish would restrict or prohibit an activity which is being performed as a statutory right (i.e.; mining) just so that there might be even more fish available for others to kill (as a licensed privilege).)  
One would think that if suction dredge mining was in any significant way deleterious to fish, after 30 + years of the popular use of these machines, and the over two-dozen scientific studies on the effects of suction dredge mining done to date, some level of positive proof would have shown up by now proving a deleterious affect.  One would think that after all these years, and after literally thousands of dredges being used in not only California but also Oregon, Washington, Alaska, Idaho, Montana, etc., if there was a harm, someone would have found it by now.  Instead, regulatory agencies and anti-mining groups are still, after over 20 years of research to find any harm, falling back on the age-old “could”, “might, “the potential to”, etc..  
Also, I find it almost absurd that the CDFG would even have to ask such a question.  For years CDFG has collected thousands if not hundreds of thousands of dollars from the miners as permit fees.  The CDFG issues the permit, and is charged with (amongst other things) monitoring for compliance.  What has the Dept. been doing all these years with all that money?  Why does the Dept. have to ask non-experts for information the Dept. should know?  Doesn’t the CDFG “know” whether or not suction dredge mining is deleterious to fish?    . . . (Apparently not, otherwise they wouldn’t have to ask outsiders).

Any logical sane person would believe that if anyone knew of any deleterious effects to fish from suction dredge mining, it would be the CDFG itself.  The fact that the CDFG has to ask the inexpert, unknowledgeable (and very possibly highly biased) public if they know of any deleterious effects must mean that to date, the CDFG has not found any… even though they are the agency most likely to document any such affects (with such staff experts as biologists, hydrologists, etc.).  One would expect that the Dept. would “know”, in no uncertain fully documented terms, one way or the other, and would be fully prepared to prove it.
That the Dept. would ask such a question of the general public raises the question, “Who is the Dept. going to believe?”  Me?  A miner?  If so, then of course I say there is no harmful effect, the current level of regulation is already too restrictive, and that the CDFG ought to pay suction dredge miners for all the good they do.  On the other hand, maybe the Dept. will believe those out to stop suction dredge mining any way they can, or those wanting to do anything they can to protect fish so that they or others have possibly more fish to kill.  Neither myself, the environmentalists, Indian tribes, or fish killers are experts.  For the most part, none of us are biologists, expert researchers, or scientists . . . but we all have one thing in common, and that’s “something to gain”.  This means that for the most part, any comments or information submitted by the public regarding deleterious effects to fish from suction dredge mining is useless, simply because for the most part, most members of the general public do not have the knowledge and expertise to determine “what”, exactly, harmed a fish.  Not guess, hypothesize, speculate, wish or believe.  In the matter of regulating and/or restricting any form of mining being performed under the U.S. Mining Law Act of 1872 as amended (whereby the miner has a fully protectable “right” granted by Congress to mine), regulation and restriction must be based purely on unbiased scientific research, study, documentation, and proof, performed by those fully qualified in the various fields.  Certainly not by mere amateurs, at best.
Instead of relying on the inexpert opinions of the general public, I would suggest that the Dept. look at the previous studies done on the effects of suction dredge mining.  A list of many of the previous studies on suction dredging is attached, see Exhibit I.  Rather than attempt to tell the Dept. what these studies mean, I will assume that the Dept. is either already familiar with the studies and their conclusions, or will be more fully appraised of them by other commenters; with a few exceptions (see Exhibit II).
Since the last time CDFG examined suction dredge mining (1997?), there have been at least two additional studies or reports done on the effects of suction dredge mining:  
1.  The U.S.D.A. Siskiyou National Forest (SNF) prepared a Draft Environmental Impact Statement (DEIS) “Suction Dredging Activities Operating Plan Terms and Conditions for Programmatic Approval of Suction Dredge Plans of Operation” (Dec. 2001); and
2.  As a part of the SNF Environmental Impact Study, Oregon State University (OSU) prepared a cumulative effects report: “Response of fish to cumulative effects of suction dredge and hydraulic mining in the Illinois subbasin, Siskiyou National Forest, Oregon”  (Peter B. Bayley, Dept. Fisheries & Wildlife, Oregon State University, April, 2003).

It must be stressed that the DEIS prepared by the SNF was in fact only a “draft”.  Although it did go to public comment, it was shelved before becoming “Final”, as the need for the EIS became moot.  Many of the issues raised in the DEIS were challenged during the comment period, but because the EIS was never completed, none of the issues raised were ever answered, and there was no option to appeal.  The CDFG should not rely on this document as being anything more than a wish list granted, by certain administrators within the Forest Service (and since removed), to a single local environmental organization out to prohibit suction dredge mining.  
A good example of the heavy anti-dredging bias built into the DEIS is the photograph entitled “suction dredger with fuel container in creek” (SNF-DEIS, pg. 120).  The photo shows a “dredger” raking or shoveling tailings behind the dredge, and shows a fuel can balanced on a large rock in the middle of the stream.  Relying on this photo, and the following text:
“A small amount of grease, gasoline, and motor oil would likely be spilled into the stream every time a suction dredge is used.  Annually, several gasoline spills (into a stream) exceeding one gallon are conceivable.”  (emphasis added)
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SNF-DEIS, pg. 120
the DEIS makes a case that all suction dredge miners spill grease, gasoline, and motor oil “every time” a suction dredge is used.  This sounds like a very serious threat to the environment (i.e.; these constant and continuous spills).  The photograph just further makes the case, after-all, the photo shows a “dredger” with a fuel can in the middle of the creek.  What more proof would you need?  
The reality is far from the DEIS.  The so-called “dredger” in the photograph is Mr. John Nolan, who was at the time of the photograph the Mineral Tech for the SNF.  What the photograph really shows is a Forest Service suction dredge operation being performed by an employee of the Forest Service, practicing methods and techniques presumably set-out by the Forest Service.  Apparently, it is standard FS policy to balance fuel cans on rocks in the middle of the creek.  Considering the haphazard way the FS stores fuel, I don’t doubt that suction dredges owned and operated by the FS leak oil, and I do not doubt FS dredgers spill fuel and oil… probably for the very reason that they do not have to pay for the fuel and oil they spill (whereas real miners must pay for every drop of fuel and oil), nor do they care if they recover any gold or not.  In reality, most suction dredgers are super careful not to spill any fuel (i.e.; Fuel is heavy to pack to the dredge and expensive.  Also, any fuel spilled could easily get on or near the air-compressor, making it impossible to work underwater until the spill is totally cleaned up (fuel fumes in the air supply are dangerous and will make the diver ill).  Because of all this, most dredgers do not spill gasoline), or especially oil (as oil spreads and gets on everything, and could contaminate the recovery system and cause the loss of gold).  
One last thought about the expertise involved in the SNF-DEIS:  It mentions the spilling of “grease”.  99.99% of all suction dredges do not use “grease”.  There is no “grease” on a suction dredge to “spill”.  There is nothing on a suction dredge that needs “greasing”.  In other-words, who-ever wrote this portion of the DEIS knew little to nothing about suction dredges, and used an inter-agency photograph to show a predetermined threat.  All this raises the question about all the information contained in the DEIS… is it all as bogus?
*******************************************************
However, the report prepared by OSU stands alone from the SNF DEIS, as it was a study completed onto its-self, and was performed by qualified professionals that should not have had any predetermined bias regarding the results.  In order to more fully understand the conclusions of the OSU Cumulative Effects Report (CER), it should be noted that the SNF area experiences the highest levels (i.e.; numbers) of suction dredge mining in Oregon.  The area was historically rich in placer gold which has been mined here since 1851.  Placer mining methods followed right along with methods as they developed in California.  Simple panning led to sluice boxes, hydraulic mining, dragline or bucket dredging, backhoe/dozer trommel mining, and suction dredge mining.  All-in-all, the SNF area is nearly identical to NW California (in fact, part of the SNF is in NW Calif.), with the only real difference being the larger rivers and streams in the Klamath basin.
For the purposes of determining whether there are deleterious effects to fish from suction dredge mining, the high similarity of SW Oregon and NW California, along with the general nature of the issues involved (i.e.; effects of dredging), make the conclusions of the OSU CER highly relevant.  In particular, the CER concluded:
 “Analyses of observational field data sets can never be expected to produce strong results compared with laboratory or field experiments (Diamond 1986; Rose 2000).  This is particularly true when the sampling study has not been designed to test the specific variable of interest.  However, there are not realistic alternatives because this variable, suction dredge Honing, cannot be controlled or easily measured over a sufficiently larger number of drainages to provide a design robust enough to account for confounding factors and provide enough statistical power.”
“The statistical analyses did not indicate that suction dredge mining has no effect on the three responses measured, but rather any effect that may exist could not be detected at the commonly used Type I error rate of 0.05.” (emphasis added).
“The reader is reminded of the effect of scale.  Localized, short-tern effects of suction dredge mining have been documented in a qualitative sense.  However, on the scales occupied by fish populations such local disturbances would need a strong cumulative intensity of many operations to have a measurable effect.”  

“Given that this analysis could not detect an effect averaged over good and bad miners and that a more powerful study would be very expensive, it would seem that public money would be better spent on encouraging compliance with current guidelines than on further study.”  (emphasis added).
Even though the OSU CER was based on existing studies, it should be noted that the analysis “could not detect an effect”.  This does not necessarily mean there is no effect, but rather that if there is a cumulative effect, after over 30 years of suction dredge mining in the SNF by hundred or thousands of suction dredge miners, it is so miniscule to be below nonsignificance.  To date, no study has shown a measurable effect.  The CER even suggested that the only way to create a measurable effect would be have a large number of suction dredges operate in a small area (i.e.; many dredges close together), for a long period of time . . . which is something suction dredgers rarely, if ever do.  (For the simple reason that no one wants to work in the turbidity cloud from another dredge, it’s hard to see making it highly dangerous).  Other factors such as length of a mining claim, access, and that most suction dredgers only mine 1-3 months per year, makes it virtually certain that the scale of intensity suggested in the OSU CER will never occur (i.e.; many dredges close together for a long period of time).
The OSU CER even went so far as to recommend that considering the great public expense performing a powerful enough study to “maybe” measure an effect, “…public money would be better spent on encouraging compliance with current guidelines than on further study.”
Considering the conclusions of the OSU CER along with the conclusions of all the previous studies, and the fact that CDFG it-self does not know if there is a deleterious effect from suction dredge mining; and after over 30 years of thousands of suction dredge operations throughout California (and other states); it stands to reason that if there was a measurable deleterious effect from suction dredge mining, some one, somewhere, after all these studies and time, would have found some shred of documented proof.  Instead, there is no proof… probably because any and all deleterious impacts are so short-term and localized that they are totally insignificant and inconsequential.
It is interesting to note that in the failed California Assembly Bill 1032, there was a provision for the Dept. to remove certain restrictions and/or prohibitions on suction dredging only after the suction dredger proved there would be no deleterious impacts.  In other-words, the Dept. would have the miner prove a negative – which by its very nature, is impossible.  It also goes against one of the basic tenants of our system of government where all are innocent until proven guilty.  All this really raises some questions about the mind-set of certain Dept. and legislative personnel.

Without any documented new evidence of a deleterious effect from suction dredge mining, the below conclusions from the U.S. Army Corps of Engineers still hold true:

Author(s):  US Army Corps of Engineers

Title:  Special Public Notice 94-10

Source:  US Army Corps of Engineers, SPN 9410, Sept. 13, 1994

Purpose:  To show the finding of de minimis (inconsequential) effects on aquatic resources for 4-inch and less suction dredges and hand mining.

Method(s):  results of field studies and court decisions

Conclusion(s):  Four-inch and smaller dredges have inconsequential effects on aquatic resources.  "This is an official recognition of what suction dredgers have long claimed; that below a certain size, the effects of suction dredging are so small and so short-term as to not warrant the regulations being imposed in many cases.  The U.S. Environmental Protection Agency (EPA), has ignored this concept, although numerous studies, including the EPA's own 1999 study of suction dredging, repeatedly and consistently support the Corps finding de minimis effects.  The reports consistently find no actual impact of consequence on the environment, and so almost always fall back to the position that potential for impact exists.  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."  Suction dredges of larger than 4 inches generally have more than de minimis effects on the aquatic environment and therefore requires authorization. (emphisis added)
"The regulatory agencies should be consistently and continually challenged by the dredging community to produce sound, scientific evidence that support their proposed regulations.  To regulate against a potential for harm, where none has been shown to exist, is unjustifiable and must be challenged." (emphisis added)
I stress that unlike all other activities the CDFG regulates; mining is unique in that it is the only activity being performed as a “right” (with the possible exception of certain Indian treaty fishing rights).  Yes, the Dept. is charged with protecting fish, but it may only restrict mining when there is documented scientific proof of a specific harm.  This approach to regulation of mining differs from other forms of regulation in that when regulating a privileged activity (such as hunting or fishing), the Dept. is allowed to regulate for a possible “potential for harm”, even though no harm has actually been shown to exist (e.g.; fishing or hunting kill limits, seasons, etc.).  I say that the Dept. is “allowed” to restrict “privileged” activities in this manner (i.e.; restricting without scientific proof of a harm), because the Dept. is ultimately the one giving the permission needed to do the activity (i.e.; there is no “right” to fish or hunt) in the first place.  The difference is that miners already have the right to mine their minerals.  That right may only be restricted when a harm has been shown to exist with documented scientific proof.
The answer to the question of whether the current regulations are sufficient to protect fish is “yes”.  As no harm has been shown to exist or be caused by suction dredge mining under the current regulations, there is no justification for any higher level of restriction.

3.  Whether there are changed circumstances or new information available since 1994 regarding suction dredge mining and the environment generally.
COMMENT:  See my comments on question #1 above regarding the newer horn-type header box for suction dredges, and comments on question #2 on the Cumulative Effects Report by Oregon State University.  
I would add that the Dept. should consider the not inconsequential beneficial impacts from suction dredge mining:
A.  Suction dredge miners remove hundreds of pounds of lead and mercury annually from California streams and rivers. (Note that much of the recovered lead is in the form of “fishing sinkers” (which were deliberately thrown into the waters of California by licensed fish killers), and “bullets” (which were shot from guns by people also licensed by the Dept. to kill wildlife).  Most of the mercury recovered was originally spilled by earlier miners from the days of large bucket-ladder dredges and hydraulic mining (circ. 1880-1930s), or of native origin.)  
Suction dredge miners remove these toxic materials from California streams at absolutely no cost to the citizens of California.  No other plan or operation exists to remove these toxic substances, probably because of the great expense to the public to even attempt the task.  Without suction dredgers freely and automatically removing these toxic materials, the levels of contamination will do nothing but increase.  For these reasons alone, the Dept. ought to allow every possible leeway to suction dredge miners as in reality, they are detoxifying the environment for generations to come.

B.  Numerous studies have shown that fish require certain gravel characteristics for spawning.  Many streams, especially those in “gold country”, are suffering from the effects of 100+ years of unregulated large-scale mining.  These historic operations deposited millions of cubic yards of bank material (as tailings) into the rivers and streams, which then, for the most part, solidified in place.  Instead of clean, loose sands & gravels, many stream bottoms are devoid of any areas for spawning.
Suction dredges, by excavation and redeposit, clean and loosen the stream bed materials, potentially creating (and as shown in several studies) near perfect spawning grounds for years to come.

Both these factors, (“A” & “B”) are benefits from suction dredging that have been well documented in the various studies on suction dredge mining.  They are “significant”, in that the beneficial impacts are long-term to permanent.  That they are performed at no cost to the public is icing on the cake.
C.  Seasonally, suction dredge miners create deep pools that fish have been documented to hold in due to the cooler water.  In some waterways, these deep holes are the only available cool refuge during the late summer months.  
D.  Suction dredgers remove tons of other man-made trash and garbage from the stream bed and along the banks.

E.  Suction dredge miners, and their families, contribute millions of dollars to local communities and businesses, many of which will fail if mining is prohibited or highly restricted.

Weighing all these documented and proven beneficial impacts from suction dredge mining against the undocumented and unproven hypothetical adverse impacts and one should conclude that suction dredging is an activity that should be encouraged when-ever and where-ever possible.

4.  Whether changed circumstances or new information available since 1994 indicates suction dredge mining under the Department’s existing regulations is resulting in new significant or substantially more severe environmental impacts than previously considered by the Department. 
COMMENT:  As far as I know, the studies or information on suction dredge mining and fish since 1994 all continue to follow the party-line with theoretical generalities that can’t be measured or documented . . . and most conclude that there is or might be a “potential” for harm.  
The only new and/or significant impacts caused by suction dredging since 1994 is that there are a few more miles of streambed cleaned of lead and mercury and converted into spawning grounds.  There is not one (1) fish that anyone can claim was killed or injured by suction dredging.  No streambeds were destroyed or made inhabitable.  “IF” there is a decline in fish, the cause has nothing to do with suction dredging.  (Myself, if I was CDFG, I would maybe do something about all these people deliberately killing fish, or the sea-lions & seals, or ocean conditions, etc., and quite worrying about a group of people that are harming nothing and doing considerable good to the environment and society.
*********************************************************
GENERAL COMMENTS:

1.  PERMIT FEES:  The cost of a general permit is too high.  CDFG do nothing but rubber-stamp the general permits.  This takes all of maybe 10 minutes of work, and does not account for the all the fees collected.  Considering that every known impact from suction dredging is beneficial to fish and the environment, the cost of this permit should be set at a level just high enough to cover the costs to the Dept. for processing and monitoring.
I would also argue against the practice of charging out-of-staters a higher permit fee.  Miners operating under the provisions of the U.S. Mining Law of 1872 have a right to mine on public lands, and should not be penalized by higher fees just because they come from a different state.  

The high fees involved keep individuals such as myself from operating in California.  Why do I have to purchase an expensive permit that covers a whole year when all I want to do is dredge for a week or two?  The Dept. could easily offer a short-term permit that covers a period of 30 days or so at a much reduced cost.  This would encourage more people to come to California to dredge, which would result in more benefits to the environment and local economies. 

Another cost saving to the Dept. would be to do what Oregon DEQ does, and that is issue a permit that is good for a period of five (5) years.  This alone would reduce the needless annual paperwork of the Dept. at a tremendous cost savings to the state, and to the permittees.

2.  When contemplating regulating mining, agencies would be well advised to remember that mining (under the 1872 Mining Law) is a right, not a mere privilege.  Way too often agencies do not understand the special place mining has in this country.  The National Mining and Minerals Policy Act of 1970 states inpart:
"The Congress declares that it is the continuing policy of the Federal Government in the national interest to foster and encourage private enterprise in (1) the development of economically sound and stable domestic mining, minerals, metal and mineral reclamation industries, (2) the orderly and economic development of domestic mineral resources, reserves, and reclamation of metals and minerals to help assure satisfaction of industrial, security and environmental needs...”  (emphasis added)
Fostering and encouraging means to help miners… not unnecessarily restrict or prohibit them.  Also, it does not mean placing economic hardships on miners in the form of exorbitantly high permit fees (i.e.; charging me $160.00 to dredge for a single day is not “fostering and encouraging”).
The following excerpts from a Forest Service document may shed some light on the part minerals management plays in relation to other interests:
Use of National Forest System Lands –

Is Minerals Part of the Mix?

Barry Burkhardt

USDA Forest Service Intermountain Region

Melody R. Holm

USDA Forest Service Rocky Mountain Region

March 10, 2003

The Forest Service has both a responsibility and an obligation to manage mineral resources in ways that meet the intent and direction of specific mineral laws and a multitude of other laws affecting management of the Nation’s forests and grasslands.  However, Forest Service managers and staff often exhibit attitudes that indicate a belief that exploration and development of mineral resources are impacts to be avoided.  In fact, mineral resource development is a valid management responsibility as directed by law and policy, and is crucial to meeting the needs of the Nation and supporting a strong economy.   

A history of statutory direction for mineral resource management on NFS lands 

attests to mineral resources being a significant component of the resources that the Forest Service manages.  References to mineral resource management in key laws cited herein indicate that in most cases, minerals need to be a primary consideration in multiple use management of NFS lands and should not be unduly constrained by management prescriptions for other resources.  The legal mandates for forest planning provide for limited discretion in managing mineral resource development.  In short, mineral resources are to be managed on an equal – if not priority – basis with other resources.  

The following shall be recognized to the extent practicable in forest planning:

(f) The probable effect of renewable resource prescriptions and management direction on mineral resources and activities, including exploration and development. 

The direction to recognize the “…effect of renewable resource…on mineral resources” has, in some cases, been misconstrued as “effect of minerals activities on other resources”.  Such interpretation illustrates the attitude that mineral development activity often is considered solely as an impact rather than valid and necessary resource management established in law and policy.   

It should be noted that even though the above document pertains to Forest Service management of minerals, the problems and attitudes mentioned are found throughout all levels of government agencies, including within CDFG.
3.  In 2005, the Oregon Dept. of Environmental Quality issued a new statewide five-year suction dredge mining general permit (700-PM).  I request that the CDFG consider the following provisions for the new Oregon permit:

A.  The new 700PM permit allows the movement of boulders by any method as long as the boulders are left between the normal high water marks.

B.  The 700PM permit allows the building of dams as long as they are not a barrier to fish.  (It was demonstrated that it was possible to build a dam behind a dredge in a small (20-30 ft. wide) creek that raised the water level over 3 feet without being a barrier to fish).  Such dams are needed to climb rapids found in high mountain creeks.

C.  The 700PM permit allows dredging up to ten (10) feet into a dry, unvegetated gravel bar along the water’s edge.  (The 700PM permit does not allow dredging into the bank of the stream).  This is allowed as it was determined that the material found in dry unvegetated gravel bars found along the sides of streams and rivers is comprised of the identical materials found in the stream itself, as these areas are only exposed during low summer month water flows.
4.  The whole tortured history of CDFG regulation of suction dredge mining that led to this current environmental review proves the ongoing wrongful direction by some within the Dept..  
The roots to this current problem go back into the late 1990’s, when Oregon based environmental organizations sued the Siskiyou NF for violating the 1994 Northwest Forest Plan (NWFP), in that the SNF did not require an approved Plan of Operations (POO) for suction dredge mining within riparian reserves (as required in “Minerals Management 1” (MM-1) of the NWFP).  The SNF lost in magistrate court (it should be noted that similarly to the recent suit brought against the CDFG by the Karuk tribe, miners were not made aware of the suit), and rather than appeal the decision, attempted to enforce MM-1 on all miners.  Miners ignored the SNF directive and continued to operate without an approved POO.  

This led to another suit by the environmentalists (SREP vs. SNF, 2000)… but this time, miners were aware, and intervened to protect their interests (as in the Karuk suit).  Because of the lengthy delays in the SREP v SNF suit, a few years ago, members of SREP convinced the Karuk tribe to file a similar suit against the Klamath NF, for the same reasons.  The Karuks lost this suit.  What followed was a suit by the Karuks against the CDFG, which would have been settled out of court had not the miners learned of the suit and intervened at the last minute.  

It should here be noted that the mining community finds the actions of the CDFG in respect to the Karuk suit intolerable towards the miners.  That the Dept. was willing to settle with the Karuks without even bothering to notify one single miner that the Dept. was selling their rights to mine down the river is criminal.  This lack of notification on the part of the Dept. shows a totally biased view of mining by personnel within the CDFG.  That the Dept. was willing to accept the lies and half-truths of the Karuks and then highly restrict mining shows the high level of corruption within the Dept..  
When the Karuks & CDFG lost to the miners, the Dept. was given 18 months to perform an environmental review of their regulations.  Instead of following the courts order, it is guessed that members of the Karuk tribe in collusion with personnel from the Dept. lobbied an Assemblywoman and got her to introduce AB 1032 in the last legislative session.  Had AB 1032 not been vetoed, the Dept. would have been given free reign to trample the rights of miners for at least three (3) years.

All of this shows that the hands of the CDFG are unclean.  It shows that at least a certain few within the Dept. are not capable of performing unbiased work, but instead freely interject their own personal religious environmental views as state policy.  All this raises many doubts within the mining community as to the reliability of any study or data or findings presented by the Dept..  
One also wonders why the Dept. gives so much credence to the Karuks.  It is almost as if anything the Karuks say is taken by the Dept. as proven fact.  This is especially troubling considering that the Karuks are not a recognized tribe, they have no treaty with the U.S. government, they have no reservation… and more importantly, they have no fishing rights and yet the Dept. turns a blind-eye on the netting of thousands of salmon annually by the Karuks.  Why is that?

***************************************************************
CONCLUSIONS:
To date, and after over two-dozen studies on the effects of mining and suction dredge mining performed since at least 1938, not one study has shown a definitive significant adverse impact from suction dredge mining.  Not one person can honestly point to a single situation where suction dredge mining has significantly harmed a fish.  One of the latest studies even looked at the cumulative effects from forest-wide suction dredge operations (OSU-CER, 2003) and concluded that if there were any effects, they were below the standard threshold for measurement.  How much more proof of “insignificance” does it take?  

This same study even went so far as to recommend that due to the obviously insignificant (immeasurable) adverse impacts from suction dredging, it was not worth the public’s money to even attempt to continue to try to measure the impacts (i.e.; the 2003 OSU-CER showed that the cumulative level of impact from all suction dredge operations within the SNF were below detection or measurement at the commonly used Type I error rate of 0.05… and that even if a more powerful study was performed, and managed to actually document measuring an impact or affect, the measure would automatically be so trivial (i.e.; “…could not be detected at the commonly used Type I error rate of 0.05.") that the measure or impact would be meaningless, inconsequential… and certainly not worth wasting hundreds of thousands of public dollars just to find a number.)
Furthermore, the OSU-CER even stated that it would take a large number of dredges operating in close proximity to each other for an extended length of time to “maybe” produce a measurable cumulative impact… which is something that never happens.  (Yes, you might find several dredges or maybe even many working in the same area, but rarely do they all operate at the same time, and they are naturally spread far enough so as to not interfere with each other.  Even the so-called “group outings” where you might find a large number of dredges close to each other only last for a few days, such as over a weekend, which is no where near long enough to cause a measurable impact.)
How long are government agencies going to continue to beat this dead horse?  Over and over again studies have found no significant impact… and yet, to this day, government agencies continue to waste hundreds of thousands (if not millions) of dollars “studying this to death”.  The point is, no significant (or even measurable) harm has been shown to exist; meaning that even if there is a harm or adverse impact, it is so insignificant that it does not require any further mitigation or restriction on suction dredge mining.
The purpose of this review is to follow the court order.  Due to the time wasted with AB 1032, the Dept. now has less than one year to complete the review.  Because of the questionable actions by the Dept. in the recent past in regards to suction dredge mining, the Dept. is well advised that the mining community is fully prepared to question, and challenge if necessary, any proposed change in the regulations that would further restrict suction dredge mining in California.  In the words of the U.S. Army Corps of Engineers:
"This is an official recognition of what suction dredgers have long claimed; that below a certain size, the effects of suction dredging are so small and so short-term as to not warrant the regulations being imposed in many cases.”  (emphisis added)
“The reports consistently find no actual impact of consequence on the environment, and so almost always fall back to the position that potential for impact exists.  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."  (emphisis added)
“The regulatory agencies should be consistently and continually challenged by the dredging community to produce sound, scientific evidence that support their proposed regulations.  To regulate against a potential for harm, where none has been shown to exist, is unjustifiable and must be challenged." (emphisis added)
Special Public Notice 94-10

US Army Corps of Engineers, SPN 9410, Sept. 13, 1994

… and will be challenged.
I thank you for taking the time to consider these comments.  Please put me/WMD on any mailing lists of interested parties and notify me of any opportunities to comment on any proposed actions by the Dept. in regards to suction dredge mining in California.
Respectfully submitted by;

Tom Kitchar – President

Waldo Mining District

P.O. Box 1574

Cave Junction,  OR  97523
Attached Exhibits:
I.  Partial list of suction dredge studies

II.  Comments on particular studies
EXHIBIT I:  PARTIAL LIST OF SUCTION DREDGE STUDIES

1. Ames,  1995

2. Badali,  1988

3. Cooley,  1995

4. Gough,  1997

5. Griffith and Andrews,  1981

6. Harvey,  1980

7. Harvey, et al,  1982

8. Harvey,  1986

9. Hassler, et al,  1986

10. Huber and Blanchet,  1992

11. Lewis,  1962

12. McCleneghan and Johnson,  1983

13. Nelson et al,  1991

14. North,  1993

15. Oregon Dept. of Fish and Wildlife,  1980

16. Prussian et al,  1999

17. Shaw and Maga,  1942

18. Somer and Hassler,  1992

19. Stern,  1988

20. Thomas,  1985

21. US Army Corps of Engineers,  (1994)

22. US Dept. of Agriculture,  (1997)

23. USGS,  1998

24. Wanty et al,  1997

25. Ward,  1938

26. State of California,  1997

27. Harvey et al,  1995

28.  Bailey, OSU, 2003
EXHIBIT II:  COMMENTS ON PARTICULAR STUDIES
1.  One of the few adverse impacts from suction dredge mining is the turbidity caused while the dredge is in operation.  To many, especially if the stream is naturally clear, any amount of turbidity must be automatically bad – after-all, it “looks” bad.  However, studies have shown just because turbidity “looks” bad doesn’t necessarily mean that it is bad.  
Logic alone should be enough to convince any open mind that if the levels and frequency of turbidity caused by suction dredges was actually harmful to fish or other aquatic life, then there would be no fish or aquatic life for the dredge to harm because there wouldn’t be any fish or aquatic life due to the enormous amounts of turbidity (i.e.; in levels and duration) caused naturally every wet season.  To claim that 20 or so NTUs for a few hours each day for a few days or even weeks might be harmful to fish is absurd when compared to the much higher levels during the wet seasons where streams might run at 50-100+ NTUs 24/7 for weeks… and this is not a highly localized event (like a suction dredge operation) but is instead system-wide… there is no place for the fish to escape the turbidity.  And yet, fish live through all this.
Difference of opinion between miners and fish interests are nothing new.  In Oregon, in response to complaints from fishing interests that the turbidity from hydraulic placer mining operations during the 1920’s and early 1930’s was destroying the fishing in the Rogue River (SW OR).  

At the time, there were numerous large-scale hydraulic mines operating all up and down the Rogue River, up tributary streams, and on benches high above.  It is said that the Rogue ran blood red to the coast due to the mines 60-80 miles upriver.  

To settle the issue about turbidity, Oregon hired Dr. H.B. Ward to perform a study on the effects of turbidity on fish due to “hydraulic” placer mining on the Rogue River.  It was stated in the forward that Dr. Ward was selected to do the study due to his high level of expertise and impeccable credentials… that no one could reasonably argue with his findings.
Below is a portion of the 1938 Ward study:

(25.)   Author(s):  Ward, H.B., 1938

Title:  Placer Mining on the Rogue River, Oregon, in its Relation to the Fish and Fishing in that Stream.

Source:  Oregon Dept. of Geology and Mineral Industries Bull. 10

Purpose:  To determine the true facts as to… the effect of muddy (hydraulic) mine water on fish and fish life.

Method(s):  Field observations, measurements of turbidity, etc., and tank studies of fish in turbid water.

Conclusion(s):  The essence of Dr. Ward's findings is that the placing of muddy water from placer operations in the Rogue River drainage is not inimical to fish and fish life.  The amount of colloidal fines in the Rogue River below placer mines is too small to adversely effect young fish eggs or fish food.  Hydraulic placer mining debris is just more stream sand and gravel.  It is typically chemically inert and does not take oxygen from the stream or add toxic agents to the water.

In Alaska, an exam of salmon in silty water due to mining found no damage to gills.  Young salmon suffered no ill effects from heavy sediment loads ten times that found at Agness from hydraulic mining.
The tank tests at Reed College showed that young fish live well up to thirty days in good water mixed with natural soil materials.  The tests used sediment loads from two to three times as large as the extreme load contributed to the Rogue River by maximum conditions of hydraulic placer mining.  The thin intermittent layer of placer mining gritty sediment (less than 1/8 inch) seen along Rogue River would not interfere with oxygen supply to fish eggs.
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.  This, 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. (emphisis added)
I must emphasis that Dr. Ward was examining the turbidity from unrestricted large-scale hydraulic mining.  One of these mines, the “Old Channel” near Galice, OR., is the largest hydraulic mine pit in the world.  During the spring and well into the summer months, dozens of hydraulic mines were operating along the Rogue River.  The turbidity caused by suction dredging is nothing compared to the turbidity from the hydraulic mines on the Rogue River.  
Dr. Ward spent a full year collecting water samples all up and down the river, from directly below the mine discharge all the way to the coast.  He then mixed up a batch of muddy sediment loads “…from two to three times as large as the extreme load contributed to the Rogue River by maximum conditions of hydraulic placer mining.”
…And then placed fish in this muddy water for 30 days (and an equal number in clear water).  All the fish in the muddy water survived unharmed, while several fish in the clear water died because the water was “clear” (i.e.; they could see and became scared and ran into the tank walls).  

“Young salmon suffered no ill effects from heavy sediment loads ten times that found at Agness from hydraulic mining.”  (NOTE:  Agness is on the Rogue River approximately immediately downstream of the majority of hydraulic mines which ran up the river for 30-50 miles or more.)
Dr. Ward concluded with the observation that one must consider the conditions present during the long evolution of these fish.  10,000 years ago this area was coming out of an Ice Age.  Quoting Dr. Ward:
“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.”
2.  Below is a copy of two documents compiled by J. Cornell (B.S.  Geology,  U. of Kentucky,  1967;  M.S.  Geology,  U. of Oregon,  1971;  Engineering Technician, 1969-1973, seasonal, USDA Forest Service in western Oregon.  Geologist, 1973 to 1994, (Retired, 1994) USDA Forest Service in western Oregon.):
A.  “Effects of Suction Dredging - A Summary of Dredging Publications”, Draft  of  April  16,  2001; and 
B.  “Bibliography of the Effects of Suction Dredging”, Draft  of  April  15,  2001.
****************************************************************
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.

******************************
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 majority of dredge operations studied did not work long periods or disturb large areas of the stream bed.(9)  Of the 200 miners studied, only 57 spent more than 500 hours per season.(16)  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.(9)  The primary effect of suction dredging was increased turbidity and total filterable solids downstream from the dredge from 30 to 150 meters.(14, 16)  Naturally occurring minerals, such as copper and zinc sulfides, may be stirred up from stream bed sediments.(16)  Dredge plumes, although visible, were probably of little direct consequence to fish and invertebrates.(19)  Movement rate of suction dredging equals 0.7% of natural rates.(3)
Deposited sediment decreased exponentially downstream with distances from dredging.(20)  Suspended sediment returned to ambient levels 30 to 60 meters downstream.(8, 20)  In a few cases, sediment went further downstream than found in other studies because of steep stream gradient and fine sediment.(18)  Maximum sediment concentrations were only a minute fraction of the great loads needed to impact fish feeding and respiration.(19)
Dredge mining had little, if any, impact on water temperature.(9)
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.(5)  Presence of silt during nonerosion periods results in bottom deposition which is damaging to fry production.(17)  This is why the dredging season was set between hatching and the next spawning.

There's no doubt that too much sediment is bad for fish eggs.  However, dredging can improve permeability and velocity of water in gravel.(11)  Intergravel permeability at one site increased, although not significantly; no changes in downstream permeability were noted.(20)  A five-inch dredge could improve the intergravel environment for both fish eggs and benthos.(11)  Weighing all factors, dredging can improve the gravel environment for both fish eggs and aquatic insects, especially if the operator mined uniformly in one direction, as opposed to a pocket and pile method.(11)
The amount of colloidal fines in the Rogue River below (historic) placer mines was too small to adversely effect young fish eggs or fish food.(25)  It was found that the thin intermittent layer of gritty sediment (less than 1/8 inch) from (historic) placer mining did not interfere with oxygen supply to fish eggs.(25)
Placer mining debris is typically chemically inert and does not take oxygen from the stream or add toxic agents to the water.(25)  Hydraulic placer mining debris was typically just stream sand and gravel that had been left behind as the streams meandered.(25)
The tank tests at Reed College showed that young fish live well up to thirty days in good water mixed with natural soil materials.(25)  The tests used sediment loads from two to three times as large as the extreme load contributed to the Rogue River by maximum conditions of hydraulic placer mining.(25)
Of course, dredging should not be conducted while young salmonids reside in the gravel.(2)  Because of the short mining season, fry emergence and rearing did not appear to be impacted to a high degree by dredging.(9)  Juveniles used dredge holes, and their feeding, growth, and production did not seem to be impacted.(9)  In contrast to Sigler et al (1984), young steelhead in Canyon Creek sought out dredge plums to feed on exposed invertebrates.(9, 10, 19)
Dr. Ward reviewed another study, which found young Alaskan salmon suffered no ill effects from heavy sediment loads ten times that found at Agness (from historic mining).(25)
Adult fish are not acutely affected or likely to be sucked into dredges.(7)  Dace, suckers, steelhead, juvenile steelhead and salmon fed on exposed invertebrates, rested, and held in dredge holes.(9)  Adult salmon have been observed to spend considerable time within yards of active dredgers and to hold in the dredged holes.(19)  Feeding, growth, and production did not seem to be impacted at the current level of dredge activity.(9)
Salmonids spawned in the vicinity of the previous season's dredging, but, in one study, salmonids redds were not located in tailing piles.(9)  The gravels dispersed by the high stream flows, which included dredge tailings, certainly composed a portion of the suitable spawning gravels each year.(9)  Dredge tailings have been observed to provide good salmonid spawning ground due to the loose condition of the sand and gravel.(9)  In some places, mining debris may provide the best or only habitat.(9, 10)
At the present level of activity, anadromous salmonids and habitat were only moderately affected.(25)  Impacts on fish and habitat were moderate, seasonal, and site specific.(25)  With restrictions, even large dredges have minimal impact on moderate to large-sized waterways.(2)  The essence of Dr. Ward's findings is that the placing of muddy water from (historic) placer mining operations in the Rogue River drainage is not inimical to fish and fish life.(25)  Sediment from dredging is much less than that of historic mining.

Invertebrates

The abundances of several species of aquatic insects and riffle sculpin were adversely affected, but only at and immediately downstream from the dredge site.(8)  Due to differences between species… the lack of significant differences between control and dredged stations observed for some taxa is not surprising.(6)  The dredging did not significantly reduce the number of invertebrates.(9)  Only 7.4% of benthic insects died from going through a dredge.(11)  The effects of dredging… were not severe enough to cause differences in mean numbers of invertebrates or in diversity indices.(18)
Effects on the benthic community are highly localized.(6, 8)  All settled back to the bottom within 40 feet of the dredge.(11)  Impacts on aquatic insect abundance were limited to the area dredged.(20)  Most of the recolonization of benthic invertebrates was completed after 38 days.(5)
Impacts of dredging to invertebrates were minimal.(25)  Effects of dredging on insects and habitat were minor compared to bed-load movement due to large stream flows during storms and from snowmelt.(18)
Several studies all reported that invertebrates recolonized dredge sites within 30 to 45 days.(5, 14)  Substantial recovery of invertebrates occurred rather rapidly, and disturbance occurred only close downstream from the dredge.(16)  The 45 day recolonization experiment indicates not only a rapid recovery but also a rapid recovery in the total number of insects over time.(6)  Almost all taxa found on cobble substrates take part in the recolonization of sand and gravel areas.(6)  Dredging can improve the gravel environment for aquatic insects, as well as fish eggs.(11)
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.(2)  Stream-side vegetation should not be removed.(2)  Only a few dredgers undercut banks, thus channelizing the stream, removing vegetation and accelerating bank erosion.(25)  Camping in the riparian zone caused some damage.(12)   Survey suggested that mining of the stream banks caused more damage than dredging.(12)  Moving of large boulders alters the stream bed.(12)  Boulders and logs should be replaced, if removed, for fish habitat.(2)  Few miners caused adverse impacts.(12)
Changes to stream bed were major but localized, such as excavation to bedrock in a hole.(18)  Disturbed stream reaches were only a few tens of meters.(8, 14)  Stream bed alterations are probably more long-lived on streams with controlled flows than on those with flushing flows.(8, 19)  Where flushing flows occur, substrate changes are gone in from one month to one to three years.(8, 16, 17)  Holes and piles in the center of the stream are usually gone after one winter.(19)  Piles along the banks may linger.(19)  This is similar to piles left by historic miners.(19)  Pool habitat created at the dredge site may compensate for pool loss immediately downstream.(20)
Natural  Variation

Fish and invertebrates displayed considerable adaptability to dredging, probably because the stream naturally has substantial seasonal and annual fluctuations.(6)  All measurements of dredge effects turned out to be within the natural variation of the local environment.(24)  Stream environments are typically dynamic and variable due to floods, natural inputs of sediment from landslides, and other sources, especially dams.(25)  Salmon and steelhead runs were established in past climates much rougher at times than today's, even with mining.(25)  That is, in the Ice Age precipitation, landslides, and sediment loads were often much greater than today.(25)
The fish runs did not decline during the first and greater episode of mining.(25)  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.(25)  The main difference between the two times are the dams, industrial wastes, and agricultural withdrawals of the later period.(25)
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.(6, 7, 9, 12)  Studied were the effects of six dredges in a 2 km stretch, (6)  40 dredges on an 11 km stretch,(7)  up to 24 dredges on 15 km,(9)  and 270 dredges in a part of the Sierra Nevada.(12)  Three years of monitoring on the Chugach National Forest found no noticeable impact to water quality from dredges of 6 inches or less.(10)
"If there were a cumulative effect of dredging, an increasing number of taxa should have declined in abundance after June at downstream stations."(8)  No such decline appeared in the data.(8)  There is a need for additional study of cumulative effects and other items.(9, 16, 26)  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.(14, 21)  Effects were significant, but localized.(8)  The size of the impact zone varies.(8)  A six-inch dredge is appropriate where substrate gravel size is large, but a large aperture may be disruptive in a small channel.(11)  Suction dredging effects could be short-lived on streams where high seasonal flows occur.(6, 7, 9)  The greatest potential for damage is at low flow.(15)
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.(23)  Even with the absence of data, environmental groups were active to close down mining citing unsubstantiated possible discharge violations.(23)  The effects of suction dredging would appear to be less than significant and not deleterious to fish.(26)
Regulations  and  Future  Management

Current regulations of size and season appear adequate to protect habitat, with some future adjustments.(18, 25, 27)  Suction dredges of larger than 4 inches generally have more than de minimis effects on the aquatic environment and therefore require authorization.(21)  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 aquatic dependent resources and will not cause significant effects to the environment or deleterious effects to fish."(26)
Harvey et al (1995), at the request of the Forest Service, reviewed existing studies and recommended analyzing dredging effects by watershed.(27)  California, Idaho, Washington, and Oregon manage dredging with the conclusion that, with mitigations, effects are insignificant.(27)
Present  Researcher's  Conclusions

As in most aspects of life, risk of negative effects cannot be reduced to nothing.  However, consistency of the findings indicate that doesn't seem to be necessary.  It would seem that existing regulations, monitoring and  periodic upgrade of regulations  would be 

enough to prevent significant negative effects.  Just in case the price of gold should triple, procedures should be put in place for limiting the number of operations in heavily dredged reaches.  This should be based on some scientific study or determination.  Of course, numerous operations only occur in the very few areas where there's still some gold to be found.

The Corps of Engineers eloquently summarizes the current situation:

"Four-inch and smaller dredges have inconsequential effects on aquatic resources.(21)  This is an official recognition of what suction dredgers have long claimed; that below a certain size, the effects of suction dredging are so small and so short-term as to not warrant the regulations being imposed in many cases."(21)
"The U.S. Environmental Protection Agency (EPA), has ignored this concept, although numerous studies, including the EPA's own 1999 study of suction dredging, repeatedly and consistently support the Corps finding de minimis effects.(21)  The reports consistently find no actual impact of consequence on the environment, and so almost always fall back to the position that potential for impact exists."(21)
"The regulatory agencies should be consistently and continually challenged by the dredging community to produce sound, scientific evidence that support their proposed regulations.(21)  To regulate against a potential for harm, where none has been shown to exist, is unjustifiable and must be challenged."(21)
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Effects  of  Suction  Dredging

Draft  of  April  15,  2001

By:  Josiah  Cornell

Actual studies of the effects of suction dredging are few.  Articles about the general effects of sediment and other disturbances to streams are numerous, and they may be found in the bibliographies of articles included here.


(1.)   Author(s):  Ames, Frank, compiler, 1995

Title:  Excerpts From Suction Dredge Studies

Source:  Published by the Washington Alliance of Miners and Prospectors

Purpose:  To compile information about dredging effects on entrainment, feed and fish, flushing flows, sediment, effects of silt on fish, effects on spawning, changes in the stream bed, temperature, turbidity, and water quality.

Method(s):  Excerpts from published articles

Conclusion(s):  Conclusions are recorded under the names of the excerpted authors.

Notes:  This is a compilation of excerpts from published articles about effects of dredging.


(2.)   Author(s):  Badali, P.J., 1988

Title:  Effects of Suction Dredging on Fish and Benthic Invertebrates

Source:  Western Mining Council and State of Idaho Dept. of Water Resources, Recreational Dredging Seminar

Purpose:  To gather together available facts from scientific publications

Method(s):  Summary of articles and conclusions

Conclusion(s):  Dredging should not be conducted while young salmonids reside in the gravel.  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.  Boulders and logs should be replaced, if removed, for fish habitat.  With these restrictions, even large dredges have minimal impact on moderate to large-sized waterways.  (emphisis added)
Notes:  Summarized articles are included under the authors' names


(3.)   Author(s):  Michael F. Cooley, Oct. 16, 1995

Title:  A comparison of stream materials moved by mining suction dredge operations to the natural sediment rates

Source:  USDA Siskiyou National Forest

Purpose:  To compare amount of material moved by dredging versus natural rates

Method(s):  Compared rates from several studies

Conclusion(s):  Sediment rates from suction dredging are only a minor fraction of natural rates in mountainous terrain. (emphisis added)
(4.)   Author(s):  Gough, L., et al, 1997

Title:  Placer Gold Mining in Alaska-Cooperative Studies on the Effect of Suction Dredge Operations on the Forty-mile River.

Source:  USGS Fact Sheet 155-97, October 1997

Purpose:  To evaluate possible negative effects of dredging, such as increasing the load of toxic metals and turbidity and decreasing the number and diversity of aquatic biota.

Method(s):  Sampling of metals in rocks and stream bedloads of the watershed; sampling of turbidity and stream chemistry below dredge operations.

Conclusion(s):  Published in Wanty et al, 1997

Notes:  A description of the metals study; results were reported in Wanty et al, 1997.


(5.)   Author(s):  Griffith, J.S., and Andrews, D.A., 1981

Title:  Effects of a small suction dredge on the fishes and aquatic invertebrates in Idaho streams.

Source:  North American Journal of Fisheries Management 1:21-28

Purpose:  To evaluate some of the effects on aquatic organisms from use of small suction dredges.

Method(s):  A small dredge was operated on four small Idaho streams and mortality and recolonization was assessed.  Dredging was deliberately done during emergence of fry.

Conclusion(s):  Mortality of fish eggs ranged by species from 29% to 100% and were generally greater than that of hatchery stock of the same age.  Most of the recolonization of benthic vertebrates was completed after 38 days.  Survival of entrained vertebrates that settled on the surface was not assessed.


(6.)   Author(s):  Harvey, B.C., 1980

Title:  Effects of Suction Dredge Mining on Fish and Invertebrates in California Foothill Streams

Source:  M.S. University of California at Davis

Purpose:  to determine the impact of small (8-inch and less) suction dredges on fish and invertebrates in foothill streams

Method(s):  field study with in-stream sampling of control areas and dredge sites.  The effect of a number of dredges in a limited area of stream was investigated, six dredges in a 2km section of stream.

Conclusion(s):  The overall effect of dredging on the benthic community appears highly localized.  Due to differences between species… the lack of significant differences between control and dredged stations observed for some taxa is not surprising.  Fish and invertebrates displayed considerable adaptability to dredging, probably because the stream naturally has substantial seasonal and annual fluctuations.  The 45 day recolonization experiment indicates not only a rapid recovery in the total number of insects over time, but also that almost all taxa found on cobble substrates take part in the recolonization of sand and gravel areas.  Flushing winter flows can greatly reduce the long term impact of dredging.


(7.)   Author(s):  Harvey, B.C.,  McCleneghan, K.,  Linn, J.D.,  Langley, C.L.,  1982

Title:  Some Physical and Biological Effects of Suction Dredge Mining

Source:  California Dept. of Fish and Game Lab Report No. 82-3

Purpose:  to examine the effects of dredging on turbidity, settleable solids, and sedimentation rate, aquatic insects, and fish

Method(s):  Field surveys

Conclusion(s):  Effects were significant, but localized.  The abundance of several species of aquatic insects and rifle sculpin were adversely affected, and the size of the impact zone varies.  No additive effects were detected on the Yuba River from 40 active dredges on an 11 km stretch.  The area most impacted was from the dredge to about 30 meters downstream, for most turbidity and settleable solids.  Sedimentation rates fell back to ambient after 60 meters.  Stream bed alterations are probably more long-lived on streams with controlled flows than on those with flushing flows.  Effects on the benthic community are highly localized.  Where flushing flows occur, substrate changes are gone in one year.


(8.)   Author(s):  Harvey, Bret C., 1986

Title:  Effects of suction gold dredging on fish and invertebrates in two California streams

Source:  North American Journal of Fisheries Management, 6:401-409, 1986

Purpose:

Method(s):  

Conclusion(s):  Adult fish are not acutely affected or likely to be sucked into dredges.  Benthic communities were significantly altered, but alterations were localized and associated with changes in degree of embeddedness of cobbles and boulders.  Suction dredging effects could be short-lived on streams where high seasonal flows occur.  Six small dredges (<6in.) on a 2 km stretch had no additive effects.  "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.  "Fish and invertebrates apparently were not highly sensitive to dredging in general, probably because the streams studied naturally have substantial seasonal and annual fluctuations in flow, turbidity, and substrate."  Substrate changes were gone after one year. (emphisis added)
Notes:  From the compilations


(9.)   Author(s):  Hassler, T.J.,  Somer, W.L.,  Stern, G.R., 1986

Title:  Impacts of Suction Dredge Mining on Anadramous Fish, Invertebrates and Habitat in Canyon Creek, California

Source:  California Cooperative Fishery Research Unit, U.S. Fish and Wildlife Service, Humboldt State University, Cooperative Agreement No. 14-16-0009-1547, Work Order No. 2, Final Report

Purpose:  To evaluate impacts of suction dredge mining on fish, invertebrates, and habitat.

Method(s):  Similar to McCleneghan and Johnson (1983), interviews and subjective site observations.

Conclusion(s):  Studied 24 3" to 6" dredges along 15 km stretch.  "Dredges on Canyon Creek seemed  to be spaced far enough apart, and operated at low enough levels during the study not to result in cumulative effects.   Most visible effects were gone after one year.   At  the 

present level of activity, anadromous salmonids and habitat were only moderately affected.  Fish congregate and feed where dredging displaces and exposes benthic invertebrates.  The dredging did not significantly reduce the number of invertebrates.  Steelhead fed opportunistically.  Impacts of dredging on invertebrates were minimal.  Salmonids spawned in the vicinity of the previous season's dredging, but salmonid redds were not located in the tailing piles.  The gravels dispersed by the high stream flows, which included dredge tailings, certainly composed a portion of the suitable spawning gravels each year.  Because of the short mining season, fry emergence and rearing  did not  appear to be  impacted to a  high degree by  dredging.   Juveniles  used dredge holes, and their feeding growth, and production did not seem to be impacted.  A majority of dredge operations studied did not work long periods or disturb large areas of the streambed.  Dace, suckers, and juvenile steelhead and salmon fed, rested, and held in dredge holes.  Dredge mining had little, if any, impact on water temperature.  Water quality was impacted only during the actual operation of a suction dredge, which was generally only 2 to 4 hours of actual operation.  Those few dredgers who undercut banks channelized the stream, removed vegetation and accelerated bank erosion.  Impacts on fish and habitat were moderate, seasonal, and site specific.  Current regulations of size and season appear adequate to protect habitat.  Three referenced studies had found that salmonids spawned in tailings. (emphisis added)

(10.)   Author(s):  Huber, C.,  and  Blanchet, D., 1992

Title:  Water quality cummulative effects of placer mining on the Chugach National Forest, Kenai Peninsula, 1988-1990

Source:  U.S. Forest Service, Chugach National Forest, Alaska Region

Purpose:

Method(s):

Conclusion(s):  Three years of monitoring on the Chugach National Forest found no noticeable impact to water quality from dredges of 6 inches or less.


(11.)   Author(s):  Lewis, R., 1962

Title:  Results of Gold Suction Dredge Investigation, Memorandum of September 17

Source:  California Dept. of Fish and Game, Sacramento, Ca.

Purpose:  Part of a study of suction dredge effects.

Merthod(s):  A rented 5-inch dredge was operated

Conclusion(s):  Only 7.4% of benthic insects died from going through a dredge, although it varied by order.  All settled back to the bottom within 40 feet of the dredge.  Fish appeared and began to feed as soon as dredging started.  The turbidity plume was 200 feet long.  A five-inch dredge could improve the intergravel environment for both fish eggs and benthos.  A six inch dredge is appropriate where substrate gravel size is large, but a large aperture may be disruptive in a small channel.  Dredging improved permeability and velocity of water in gravel.  Weighing all factors, dredging can improve the gravel environment for both fish eggs and aquatic insects, especially if the operator mined uniformly in one direction as opposed to a pocket and pile method. (emphisis added)


(12.)   Author(s):  McCleneghan, K.,  and  Johnson, R.E., 1983

Title:  Suction Dredge Gold Mining in the Mother Lode Region of California, Environmental Services Branch, Administrative Report 83-1

Source:  State of California Dept. of Fish and Game

Purpose:  To evaluate some effects of suction dredge mining

Method(s):  Field surveys included 200 interviews with miners, over 200 sites were assessed, observations at dredge sites, and subjective determinations of damage estimates

Conclusion(s):  Study of the impacts of 270 dredges with up to 10 inch intake.  Of the 200 miners, only 57 spent more than 500 hours per season, the average was 235 hours per season.  Few miners caused adverse impacts.  Damage that does occur is of concern because of a high number of dredgers in the state.  Some damage was from the few miners camping in the riparian zone.  Survey suggested  that mining  of the stream banks caused more damage than dredging.  Moving of large boulders alters the stream bed.  Types of damage were not described or quantified.  Because of the number of miners in California at the time, there was a need to fully examine the effects of dredging.

(13.)   Author(s):  Nelson, R.L.,  McHenry, M.L., and Platts, W.S., 1991

Title:  Influences of Forest and Rangeland Management on Salmonid Fishes and Their Habitats

Source:  American Fisheries Society Special Publication 19:425, 1991

Purpose:
Method(s):

Conclusion(s):  General, not related to suction dredging.  Sediment accrues in streams naturally and is not a normal component of salmonid habitat.  Major disruption of the system occurs when placer sediment delivery substantially exceeds the natural level and the amounts of sediment deposited and the turbidity becomes excessive, as from hydraulic mining.


(14.)   Author(s):  North, Phillip A., 1993

Title:  A Review of the Regulations and Literature Regarding the Environmental Impacts of Suction Gold Dredges

Source:  U.S. Environmental Protection Agency

Purpose:

Method(s):

Conclusion(s):  Adult fish are not acutely effected or likely to be sucked into suction dredges.  Several studies all reported that invertebrates recolonized dredge sites within 30 to 45 days.  Disturbed stream reaches were only a few tens of meters.  For four studies reviewed, impacts are local and of short duration when certain limitations are placed on dredge activity.  Water quality is impacted for a distance downstream range of a few meters to 30 meters. (emphisis added)
Notes:  From Ames excerpts


(15.)   Author(s):  Oregon Dept. of Fish and Wildlife, 1980

Title:  Recreational Mining Can Be Compatible with Other Resources

Source:  Oregon Dept. of Fish and Wildlife, 1976 and revised 1980

Purpose:  To educate dredgers to reduce negative effects

Method(s):  A three page summary document, not a study in itself.

Conclusion(s):  Very little turbidity results from normal use of smaller suction dredges (4-inch or less) in stream gravels.  The majority of heavy suspended solids settles out within a few yards of the sluice box.  Severe turbidity and resulting siltation occur when bank materials are washed into the stream.  Harassment of adult fish and disturbance of eggs and fry occur when dredging takes place during the critical times of spawning and hatching.  The greatest potential for damage is at low flow. 


(16.)   Author(s):  Prussian, A.M.,  Royer, T.V., and  Minshall, G.W., 1999

Title: Impact of suction dredging on water quality, benthic habitat, and biota in the Fortymile River, Ressurrection Creek, and Chatanika River, Alaska

Source:  Dept. of Biological Sciences, Idaho State Univ., EPA Pocatello, Idaho

Purpose:  To study impacts of dredging on water quality, benthic habitat, and biota

Method(s):  Background sampling and sampling at dredge sites

Conclusion(s):  The primary effect of suction dredging was increased turbidity, total filterable solids, and copper and zinc concentrations (from stream bed sediments) downstream from the dredge for about 150 meters.  These were larger dredges, 8 and 10 inches.  High flows redistribute dredge tailings after 1 to 3 years.  Substantial recovery of invertebrates rather rapidly, and disturbance occurred only close downstream from the dredge.  It appears that impacts of small-scale dredging are primarily contained within the dredged area and immediately downstream and persist about one month after the mining season.  More study is needed to fully quantify dredging effects. (emphisis added)

(17.)   Author(s):  Shaw, P.A.,  and Maga, J.A., 1942

Title:  The Effect of Mining Silt on Yield of Fry from Salmon Spawning Beds

Source:  California Dept. of Fish and Game

Purpose:  To show the extent of damage from mine tailings

Method(s):  Compared yield of fry from salmon eggs from similar nests in areas with and without mining silt, using hatchery troughs.  Silt and mud from mining holding ponds were mixed with water and introduced to some nests

Conclusion(s):  Presence of silt during nonerosion periods results in bottom deposition which is damaging to fry production.

Notes:  About historic mining, not dredging.


Author(s):  Sigler, J. W.,  Bjornn, T.C.,  Everest, F.H., 1984

Title:  Effects of chronic turbidity on density and growth of steelhead and coho salmon.

Source:  Transactions of the American Fisheries Society 113:142-150

Purpose:

Method(s):

Conclusion(s):


(18.)   Author(s):  Somer, W.L.,  and  Hassler, T.J., 1992

Title:  Effects of Suction-Dredge Gold Mining on Benthic Invertebrates in a Northern California Stream.

Source:  Pub. In North American Journal of Fisheries Management 12:244-252; authors are U.S. Fish and Wildlife Service

Purpose:  To investigate the effects on benthic invertebrates and habitat of two suction dredges

Method(s):  use of artificial substrate samplers and drift samplers above and below dredges

Conclusion(s):  Adult fish are not acutely affected or likely to be sucked into dredges.  Young salmon and steelhead fed on insects dislodged by dredging.  Changes to stream bed were major but localized, such as excavation to bedrock in a hole.   Effects of dredging on insects varied with taxa and were site-specific.  Effects were not severe enough to cause differences in mean numbers of invertebrates or in diversity indices.  Habitat changes were minor compared to bed-load movement due to large stream flows during storms  and from snowmelt that removed holes and flushed sediment from study site.  California regulations for dredge aperture size and season appeared adequate to protect fish and habitat at the level of dredging observed.  Cumulative effects of dredging, especially during low flow years, need to be assessed.  Sediment went further downstream than other studies because of the steep stream gradient and fine sediment. (emphisis added)

(19.)   Author(s):  Stern, Gary R., 1988

Title:  Effects of suction dredge mining on anadramous salmonid habitat in Canyon Creek, Trinity County, California

Source:  M.S. thesis, Humboldt State University

Purpose:

Method(s):

Conclusion(s):  Most streams with mobile beds and good annual flushing flows should be able to remove the instream pocket and pile creations of small suction dredges, although some regulated streams with controlled flows may not.  Holes and piles in the center of the stream are usually gone after one winter.  Piles along the bank may linger.  This is similar to piles left by historic miners.  In several studies, adult salmon have been observed to spend considerable time within yards of active dredges and to hold in dredged holes.  Dredge plumes, although visible, were probably of little direct consequence to fish and invertebrates.  Maximum sediment concentrations were only a minute fraction of the great loads needed to impact fish feeding and respiration.  In contrast to Sigler et al, young steelhead in Canyon Creek sought out dredge plumes to feed on exposed invertebrates.  (emphisis added)
Notes:  From Ames excerpts


(20.)   Author(s):  Thomas, V.G., 1985

Title:  Experimentally Determined Impacts of a Small Suction Gold Dredge on a Montana Stream

Source:  North American Journal of Fisheries Management

Purpose:  To determine dredging effects on aquatic insects and bottom habitat.

Method(s):  A small suction dredge was operated with before and after observations, not for gold recovery.

Conclusion(s):  Suspended sediment returned to ambient levels 30.5 meters downstream.  Deposited sediment decreased exponentially downstream with distance from dredging.  Impacts on aquatic insect abundance were limited to the area dredged.  Pool habitat created at the dredge site may compensate for pool loss immediately downstream.  Intergravel permeability at the site increased, although not significantly; no downstream changes in permeability were noted.  This study has found no violations 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 on the river citing unsubstantiated possible discharge violations.   (emphisis added)

(21.)   Author(s):  US Army Corps of Engineers

Title:  Special Public Notice 94-10

Source:  US Army Corps of Engineers, SPN 9410, Sept. 13, 1994

Purpose:  To show the finding of de minimis (inconsequential) effects on aquatic resources for 4-inch and less suction dredges and hand mining.

Method(s):  results of field studies and court decisions

Conclusion(s):  Four-inch and smaller dredges have inconsequential effects on aquatic resources.  "This is an official recognition of what suction dredgers have long claimed; that below a certain size, the effects of suction dredging are so small and so short-term as to not warrant the regulations being imposed in many cases.  The U.S. Environmental Protection Agency (EPA), has ignored this concept, although numerous studies, including the EPA's own 1999 study of suction dredging, repeatedly and consistently support the Corps finding de minimis effects.  The reports consistently find no actual impact of consequence on the environment, and so almost always fall back to the position that potential for impact exists.  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."  Suction dredges of larger than 4 inches generally have more than de minimis effects on the aquatic environment and therefore requires authorization. (emphisis added)
"The regulatory agencies should be consistently and continually challenged by the dredging community to produce sound, scientific evidence that support their proposed regulations.  To regulate against a potential for harm, where none has been shown to exist, is unjustifiable and must be challenged." (emphisis added)

(22.)   Author(s):  US Dept. of Agriculture, 1997

Title:  Suction Dredging in the National Forests

Source:  US Dept. of Agriculture, 1997

Purpose:  To make sure that dredging is done in a manner consistent with current law and good natural resource management

Method(s):  an educational handout to the public

Conclusion(s):  When done properly, legal dredging must be allowed by law and effects are acceptable   (emphisis added)

(23.)   Author(s):  USGS, 1998

Title:  Certain mining operations have not hurt pristine Alaskan River

Source:  News Release, U.S. Dept. of the Interior, U.S. Geological Survey, USGS Fact Sheet-0155-97, Oct. 27, 1998

Purpose:

Method(s):

Conclusion(s):

Notes:  See Wanty et al, 1997


(24.)   Author(s):  Wanty, R.B.,  Wang, B.,  and Vohden, J., 1997

Title:  Studies of suction dredge gold-placer mining operations along the Fortymile River, eastern Alaska

Source:  USGS Fact Sheet 154-97

Purpose:  To evaluate possible negative effects of dredging, such as increasing the load of toxic metals and turbidity and decreasing the number and diversity of aquatic biota

Method(s):  Sampling of metals in rocks and stream bedloads of the watershed; sampling of turbidity and stream chemistry below dredge operations

Conclusion(s):  All measurements of dredge effects on turbidity and geochemistry turned out to be within the natural variation of the local environment.  See Prussian et al (1999) for other results. (emphisis added)


(25.)   Author(s):  Ward, H.B., 1938

Title:  Placer Mining on the Rogue River, Oregon, in its Relation to the Fish and Fishing in that Stream.

Source:  Oregon Dept. of Geology and Mineral Industries Bull. 10

Purpose:  To determine the true facts as to… the effect of muddy (hydraulic) mine water on fish and fish life.

Method(s):  Field observations, measurements of turbidity, etc., and tank studies of fish in turbid water.

Conclusion(s):  The essence of Dr. Ward's findings is that the placing of muddy water from placer operations in the Rogue River drainage is not inimical to fish and fish life.  The amount of colloidal fines in the Rogue River below placer mines is too small to adversely effect young fish eggs or fish food.  Hydraulic placer mining debris is just more stream sand and gravel.  It is typically chemically inert and does not take oxygen from the stream or add toxic agents to the water.

In Alaska, an exam of salmon in silty water due to mining found no damage to gills.  Young salmon suffered no ill effects from heavy sediment loads ten times that found at Agness from hydraulic mining.
The tank tests at Reed College showed that young fish live well up to thirty days in good water mixed with natural soil materials.  The tests used sediment loads from two to three times as large as the extreme load contributed to the Rogue River by maximum conditions of hydraulic placer mining.  The thin intermittent layer of placer mining gritty sediment (less than 1/8 inch) seen along Rogue River would not interfere with oxygen supply to fish eggs.
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.  This, 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. (emphisis added)

(26.)   Author(s):  State of California Department of Fish and Game

Title:  Draft Environmental Impact Report Adoption of Amended Regulations for Suction Dredge Mining, 1997

Source:

Purpose:  To determine whether or not to amend the current state regulations governing suction dredging in California.

Method(s):  EIS

Conclusion(s):  "Based on best available date, it is anticipated that the regulations, as amended by the proposed project, will protect fish and other related aquatic dependent resources and will not cause significant effects to the environment or deleterious effects to fish."  The effects of suction dredging would appear to be less than significant and not deleterious to fish.  There is a need for additional study of CE and other items. (emphisis added)

(27.)   Author(s):  Harvey, B.C.,  Lisle, T.E.,  Vallier, T.,  and Fredley, D.C., September 29, 1995

Title:  Effects of Suction Dredging on Streams: A Review and Evaluation Strategy

Source:  Pursuant to a Charter by USFS, April 18, 1995

Purpose:  to review conclusions of existing publications about effects and provide recommendations for future management processes.

Method(s):  Review of existing publications

Conclusion(s):  More study needs to be done, and management of dredging needs to be approached from a watershed (cumulative effects) level.

Additional  References  not  yet  Added

Author(s):  Anonymous (1996)

Title:  Effects of recreational Suction Dredge Operations on Fish and Fish Habitat: A literature Review in Association with a Petition of the Idaho Gold Prospectors Association to the Idaho Land Board.

Source:  Konopacky Environmental, Meridian, Idaho, Proj. No. 064-0

Purpose:

Method(s):

Conclusion(s):


Author(s):  Gurtz, M.E., and Wallace, J.B., 1984

Title:  Substrate-mediated response of stream invertebrates to disturbance

Source:  Ecology 65:1556-1569

Purpose:

Method(s):

Conclusion(s):

Author(s):  Meehan, W.R., 1971

Title:  Effects of gravel cleaning on bottom organisms in three southeast Alaska Streams.

Source:  Progressive Fish-Culturist 33:107-111

Purpose:

Method(s):

Conclusion(s):


Author(s):  Orcutt et asl (1968)

Title:

Source:

Purpose:

Method(s):

Conclusion(s):


Author(s):  Prokopovich, N.P.,  and Nitzberg, K.A., 1982

Title:  Placer mining and Salmon Spawning in American River Basin, California

Source:  Bulletin of the Association of Engineering Geologists 19:67-76

Purpose:

Method(s):

Conclusion(s):


Author(s):  Sigler, K.V., et l, 1984

Title:  Effects of chronic turbidity on density and growth of steelhead and coho salmon.

Source:  Trans. M. Fish Soc. 113:142-150

Purpose:

Method(s):

Conclusion(s):
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