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    From:  scott <scott@icmj.com> 
To: <dfgsuctiondredge@dfg.ca.gov> 
Date:  12/3/2009 12:27 PM 
Subject:  Suction Dredging Permitting Program 
Attachments: Joseph-Greene-suction-gold-dredge-study.pdf; Joseph-Greene-suction-gold-dre 
 dge-study.doc; Claudia Wise on SB 670.pdf; Claudia Wise on SB 670.doc; The  
 Economic Impact of Suction Dredging in California.pdf 
 
**(Peer reviews by Joseph C. Greene and Claudia Wise are provided in  
both Microsoft Word and Adobe pdf format for your convenience. These  
documents may also be downloaded from our website at www.icmj.com or by  
clicking on the links at the bottom of this page.) 
December 3, 2009 
Mark Stopher 
California Department of Fish and Game 
601 Locust St 
Redding, CA 96001 
 
Mr. Stopher, 
 
Thank you for the opportunity to provide comments on the initial scoping  
study for the suction dredge permitting program for California. 
 
I have been the editor, publisher and owner of /ICMJ’s Prospecting and  
Mining Journal/ for ten years. The magazine was originally established  
in 1931 as the /California Mining Journal/ and has been based in  
California since its inception. I also worked for the magazine prior to  
purchasing it, beginning in 1982. I began suction gold dredging in 1983,  
and have used suction gold dredges in both California and Oregon  
waterways. I believe my personal and professional experience provides  
valuable expertise in the area of suction gold dredging. 
 
I have spent a considerable amount of time examining the initial study  
document and summary of available studies recently released for  
comments. Nowhere in those documents are the overriding laws listed or  
discussed, including the grants afforded miners by the mining laws from  
1866 to present. While I’m sure you are aware that no regulations can be  
changed or implemented without considering the laws pertaining to  
mining, I am also aware that the various mining laws and grants are  
covered in comments submitted by Public Lands for the People and others,  
so I will not duplicate their efforts here. 
 
The majority of the material cited in the Notice of Preparation was  
published prior to the original EIR in 1994 and subsequent attempt at a  
new EIR in 1997. The research material listed after that date is  
inadequate to support a change from insignificant to deleterious. In  
fact, I was unable to locate any definitive studies that make this  
conclusion; rather, the literature cited is ripe with speculation, often  
using words such as “may” cause or “could” cause harm to fish or their  
spawning areas. 
 
I attended the public scoping meeting in Sacramento. At the meeting,  
Mark Stopher stated that materials submitted to the State Water  
Resources Control Board in their recent (2007) scoping process were  
included and do not need to be resubmitted. However, this does not seem  
to be the case. 
 
Joseph C. Greene, a retired U.S. EPA research biologist, provided a peer  
review of available studies on suction gold dredging to the State Water  
Resources Control Board (2007). He concluded, “The issue against suction  
dredge operations in the streams of the United States appears to be less  
an issue of environmental protection and more of an issue of certain  
organized individuals and groups being unwilling to share the outdoors  
with others without like interests.” 
 
Claudia Wise is a retired U.S. EPA physical scientist/chemist. She  
provided a peer review of available studies to Governor Schwarzenegger  
prior to the passage of SB 670 (2009). She stated, “Dozens of  
peer-reviewed journal articles some commissioned by the USEPA, USGS,  
CDFG, Corp of Engineers, and many more from universities support suction  



dredging as having de minimis effects or no significant effect on the  
environment they are used in. Nothing has changed in peer-reviewed  
literature since that time to change this fact.” 
 
Page 41 of the scoping literature states that mercury is discharged into  
our waterways by suction dredges. This is dishonest at best. Mercury is  
a heavy metal that settles at or near the bedrock due to its high  
specific gravity so it often gets vacuumed up and entrained in the  
dredge’s riffles along with other heavy metals and minerals. One study  
cited in the scoping document claimed that approximately 98% of the  
mercury was recovered during a test. The study went on to claim that the  
remaining 2% could cause problems through fish contamination and  
methylation. Claudia Wise addresses this concern in her peer review: 
 
 /The mining community of today is, in my opinion, the only group that  
is in a position with the technology to help with the removal of lead  
and mercury at a very economical price to the public. Any residual  
mercury remaining after dredging is that much less to worry about  
residing in our Nations waterways. 
 
In reviewing Humphrey's (2005) comments regarding possible problems  
associated with collecting mercury via suction dredging methods, it is  
right to look to the suction dredge community for help locating hotspots  
and removing mercury from the river systems. In my opinion the data  
provided in the report by Humphrey's (2005) did not demonstrate any  
clear conclusions that would prohibit the State from allowing this  
activity. On the contrary, in the discussion of results it was stated  
that a suction dredge in the American River was able to collect 98  
percent of the measured mercury processed through the dredge. The amount  
of mercury collected may have been higher if the investigators had been  
using a dredge with the modern jet flare design. Even 98 percent is a  
huge plus for the environment and it would be irresponsible to not allow  
mercury to be removed from the rivers and streams whenever it is found. 
 
In Humphreys report (2005), the author expressed concern for the loss of  
a small portion (2%) of the mercury from the back end of the sluice box.  
In the conclusions it was stated that the amount lost constituted a  
concentration more than ten times higher than that needed to classify it  
as hazardous waste. Yet 98 percent of the mercury was now secured and  
the process did not add any mercury to the system that was not already  
present. The small fraction lost, because of its density, would relocate  
back onto the river floor buried in the sediment close to where it was  
removed while dredging. 
 
Mercury is continuously moved every winter in high storm events. Since  
the cessation of hydraulic mining, accumulated sediment from hydraulic  
placer mining has been transported to the Sacramento–San Joaquin Delta  
and San Francisco Bay by sustained remobilization (James, 1991).  
Providing a program to collect mercury from miners would aid the Water  
Board’s mission of reducing mercury contamination in the deltas and bays  
where mercury methylation is a large concern. 
 
In the test described by Humphreys (2005) a small portion of floured  
mercury was collected in the sediments as it escaped the sluice box.  
This mercury whether floured before it entered the sluice box, or not,  
would still be in elemental form. Regardless of surface area it would be  
no more toxic then the other 98 percent that was suggested to be left in  
place. 
 
Aside from grossly polluted environments, mercury is normally a problem  
only where the rate of natural formation of methyl mercury from  
inorganic mercury is greater than the reverse reaction. Methyl mercury  
is the only form of mercury that accumulates appreciably in  
macroinvertebrates and fish. Environments that are known to favor the  
production of methyl mercury include certain types of wetlands, dilute  
low-pH lakes in the Northeast and North central United States, parts of  
the Florida Everglades, newly flooded reservoirs, and coastal wetlands,  
particularly along the Gulf of Mexico, Atlantic Ocean, and San Francisco  
Bay (USGS 2000). 
 



If not collected the mercury is guaranteed to end up farther downstream,  
and eventually in the delta or the bay, where methylation is a real  
environmental problem. In my opinion it would be a highly irresponsible  
management practice to leave a large portion of mercury in the rivers  
and streams because of unrealistic concerns for the lesser amount moving  
only a short distance away from an operating dredge. Most likely if  
floured the movement of fine mercury would extend no farther than  
50-feet off the end of the sluice box. That would relate to the distance  
a turbidity plume might extend downstream from a small-scale suction  
dredge. 
 
However, if the mercury was left in place the next storm event would  
surely move it downstream closer to, and eventually into, the bay and  
delta. In fact, according to Humphrey's study in 2005 mercury was seen  
moving down stream and re-deposited on bedrock already dredge cleaned.  
The important fact here is mercury was flowing down stream in a suction  
dredge free zone during lower river flows than what take place under  
high winter river conditions. 
 
It is most important to reduce the total amount of mercury in the  
streams and rivers and its transport downstream into the bays and  
deltas. This is defined as a part of Total Maximum Daily Load (“TMDL”)  
goals. 
 
We know for certain that mercury is transported downstream throughout  
the winter season during high water events. *Therefore, anytime there is  
the possibility for the removal of mercury by miners it should be  
undertaken and supported.* (Emphasis added.)/ 
 
 
Mr. Josiah H. Cornell III is retired from the USDA Forest Service in  
Oregon. Cornell addressed many of the issues related to spawning of  
salmon in his own study of suction gold dredging. Cornell stated: 
 
 /Salmonids spawned in the vicinity of the previous season's dredging,  
but, in one study, salmonids redds were not located in 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. Dredge tailings have been observed to provide good salmonid  
spawning ground due to the loose condition of the sand and gravel. In  
some places, mining debris may provide the best or only habitat. 
 
A five-inch dredge could improve the intergravel environment for both  
fish eggs and benthos. *Weighing all factors, dredging can improve the  
gravel environment for both fish eggs and aquatic insects.* (Emphasis  
added.)/ 
 
 
Mr. Greene, Ms. Wise and Mr. Cornell have extensive experience relevant  
to the upcoming EIR on suction gold dredging, including water quality,  
temperature, turbidity, fish, biota, and related topics. As we have  
recently learned from the release of emails indicating fraud involving  
the IPCC’s climate change reports, some scientists have a desire to skew  
results whether it be motivated by continued monetary grants, personal  
or political agendas. Mr. Greene, Ms. Wise and Mr. Cornell are now  
retired from their respective government agencies. They are no longer  
dependant on grant money, nor are they required to adapt to an agency  
agenda to maintain employment. For these reasons, their opinions should  
carry a much stronger weight in this process. 
 
I have included copies of the peer reviews of Joseph C. Greene and  
Claudia Wise so their peer reviews can be included in this scoping process. 
 
Based upon my personal and professional experience, which includes  
operation of a four-inch dredge over many years, I can state  
unequivocally that your data in “Table 1: Characteristics of Various  
Suction Dredges” is grossly exaggerated. The data suggests that suction  
dredges move large amounts of material. For example, a six-inch dredge  
may be capable of moving 6 to 17 cubic yards of material in one hour,  
but no miner is going to move that much material because much of the  



gold will be missed. 
 
Table 1 states a miner utilizing a 4-inch dredge will move 1 to 5 cubic  
yards per hour. In my experience, I moved approximately 2 cubic yards of  
material *per day* with a 4-inch dredge averaging 6 hours with the  
dredge in operation, or 0.333 cubic yards per hour. Based on my personal  
and professional experience, I believe 0.333 cubic yards per hour is a  
realistic amount for any miner using a 4-inch dredge. Each miner is  
looking to recover as much gold as possible, not to just move material.  
While a dredge can surely move more material, the miner’s goal is to  
clean out the cracks and crevices to recover the gold, which is a  
time-consuming process. Much of the miner’s time is spent cleaning out  
those cracks and crevices, hence the lower volume of material processed. 
 
I understand that the economic impact may not be considered until later  
in the process. However, I’m including a recent study I completed with  
the assistance of Pat Keene of Keene Engineering, a major suction dredge  
manufacturer, and Rachel Dunn of Gold Pan California, a retail mining  
store. Based on the results of that study, we found that suction  
dredging has a minimum economic impact in California of $65.46 million,  
not including several major categories like payroll and property taxes,  
commercial retail rents, trade magazines, and more. The study was  
conducted when the gold price was $871.86 per troy ounce. With the  
current gold price at $1,215 per troy ounce, and many unemployed  
citizens looking toward gold mining as a way to make ends meet, the  
current economic impact should easily exceed $100 million in my  
professional opinion. 
 
This concludes my comments. 
 
Sincerely, 
 
 
Scott M. Harn 
Editor/Publisher 
ICMJ’s Prospecting and Mining Journal 
www.icmj.com 
831 479-1500 
 
Attachments: 
 
A. Joseph C. Greene; Peer review submitted to State Water Quality  
Control Board, 2007.  
<http://www.icmj.com/UserFiles/file/recent-news/Joseph-Greene-suction-gold-dredge-study.pdf> 
B. Claudia Wise; Peer review submitted to Governor Schwarzenegger’s  
office regarding SB 670, 2009.  
<http://www.icmj.com/UserFiles/file/recent-news/Claudia%20Wise%20on%20SB%20670.pdf> 
C. Harn, Scott; Dunn, Rachel; Keene, Pat; “The Economic Impact of  
Suction Dredging in California,” ICMJ’s Prospecting and Mining Journal,  
Vol. 79 No. 2, pgs 37-38, Sept. 2009.  
<http://www.icmj.com/UserFiles/file/recent-news/The%20Economic%20Impact%20of%20Suction%20Dredging%20in%20California
.pdf>  
 
 

















































State Water Resources Control Board 
Division of Water Quality  
P.O. Box 100  
Sacramento, California 95812-0100 
Fax: 916-341-5620  
email: commentletters@waterboards.ca.gov 

June 6, 2007 
Subject:  SUCTION DREDGE MINING 
 
Dear Board Members, 
 
Thank you for allowing me this opportunity to comment on the water quality aspects of 
small-scale suction dredge mining. 
 
As I have searched the scientific literature for studies on the effects of small-scale suction 
dredge mining on the environment I have learned that the preponderance of the published 
research studies have been directed towards assessment of its effect on the biology of the 
streams and rivers.  In nearly every instance the results have concluded that the effects 
were less than significant. 
 
In water quality terms some studies have discussed turbidity, water temperature, and 
suspension of heavy metals into the overlying water.  I will focus my water quality 
comments on these three areas.  But first I would like to put this issue in to perspective. 
 
GEOGRAPHICAL SCALE OF SMALL-SCALE SUCTION DREDGING  
 
It has been observed that environmentalists opposing suction dredging use data gleaned 
from reports that studied effects of environmental perturbations that are occurring on a 
system-wide basis. For example, they would characterize the affects of turbidity from a 
suction dredge as if it would impact downstream organisms in a manner that system-wide 
high water flow events might. This approach is entirely inconsistent with the way in 
which suction dredges operate or generally impact their downstream environment. 
 
The California Department of Fish and Game (1997) described typical dredging activities 
as follows’ “An individual suction dredge operation affects a relatively small portion of 
a stream or river. A recreational suction dredger (representing 90-percent of all 
dredgers) may spend a total of four to eight hours per day in the water dredging an area of 
1 to 10 square meters. The average number of hours is 5.6 hours per day. The remaining 
time is spent working on equipment and processing dredged material. The area or length 
of river or streambed worked by a single suction dredger, as compared to total river 
length, is relatively small compared to the total available area.”   
 
In the Oregon Siskiyou National Forest Dredge Study, Chapter 4, Environmental 
Consequences, some perspective is given to small-scale mining. “The average claim size 
is 20 acres. The total acreage of all analyzed claims related to the total acres of watershed 
is about 0.2 percent. The average stream width reflected in the analysis is about 20 feet or 
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less and the average mining claim is 1320 feet in length. The percentage of land area 
within riparian zones on the Siskiyou National Forest occupied by mining claims is 
estimated to be only 0.1 percent.” The report goes on to say, “Over the past 10 years, 
approximately 200 suction dredge operators per season operate on the Siskiyou National 
Forest” (SNF, 2001). 
 
A report from the U.S. Forest Service, Siskiyou National Forest (Cooley, 1995) answered 
the frequently asked question, “How much material is moved by annual mining suction 
dredge activities and how much does this figure compare with the natural movement of 
such materials by surface erosion and mass movement?” The answer was that suction 
dredges moved a total of 2,413 cubic yards for the season. Cooley (1995) used the most 
conservative values and estimated that the Siskiyou National Forest would move 331,000 
cubic yards of material each year from natural causes. Compared to the 2413 (in-stream) 
cubic yards re-located by suction mining operations the movement rate by suction 
dredge mining would equal about 0.7% of natural rates. 
 
It has been suggested that a single operating suction dredge may not pose a problem but 
the operation of multiple dredges would produce a cumulative effect that could cause 
harm to aquatic organisms. However, “No additive effects were detected on the Yuba 
River from 40 active dredges on a 6.8 mile (11 km) stretch. The area most impacted was 
from the dredge to about 98 feet (30 meters) downstream, for most turbidity and 
settleable solids (Harvey, B.C., K. McCleneghan, J.D. Linn, and C.L. Langley, 1982). In 
another study, “Six small dredges (<6 inch dredge nozzle) on a 1.2 mile (2 km) stretch 
had no additive effect (Harvey, B.C., 1986). Water quality was typically temporally and 
spatially restricted to the time and immediate vicinity of the dredge (North, P.A., 1993). 
 
A report on the water quality cumulative effects of placer mining on the Chugach 
National Forest, Alaska found that, “The results from water quality sampling do not 
indicate any strong cumulative effects from multiple placer mining operations within the 
sampled drainages.” “Several suction dredges probably operated simultaneously on the 
same drainage, but did not affect water quality as evidenced by above and below water 
sample results. In the recreational mining area of Resurrection Creek, five and six 
dredges would be operating and not produce any water quality changes (Huber and 
Blanchet, 1992). 
 
The California Department of Fish and Game stated in its Draft Environmental Impact 
Report that “Department regulations do not currently limit dredger densities but the 
activity itself is somewhat self-regulating. Suction dredge operators must space 
themselves apart from each other to avoid working in the turbidity plume of the next 
operator working upstream. Suction Dredging requires relatively clear water to 
successfully harvest gold “ (CDFG, 1997). 
 



ELEVATED TURBIDITY AND SUSPENDED  
 
Suction dredging causes less than significant effects to water quality. The impacts 
include increased turbidity levels caused by re-suspended streambed sediment and 
pollution caused by spilling of gas and oil used to operate suction dredges (CDFG, 1997). 
 
“Suction dredges, powered by internal combustion engines of various sizes, operate while 
floating on the surface of streams and rivers. As such, oil and gas may leak or spill onto 
the water’s surface. There have not been any observed or reported cases of harm to 
plant or wildlife as a result of oil or gas spills associated with suction dredging” 
(CDFG, 1997). 
 
The impact of turbidities on water quality caused by suction dredging can vary 
considerably depending on many factors. Factors which appear to influence the degree 
and impact of turbidity include the amount and type of fines (fine sediment) in the 
substrate, the size and number of suction dredges relative to stream flow and reach of 
stream, and background turbidities (CDFG, 1997). 
 
Because of low ambient levels of turbidity on Butte Creek and the North Fork American 
River, California, Harvey (1986) easily observed increases of 4 to 5 NTU from suction 
dredging.  Turbidity plumes created by suction dredging in Big East Fork Creek were 
visible in Canyon Creek 403 feet (123 meters) downstream from the dredges (Somer and 
Hassler, 1992). 
 
In contrast, Thomas (1985), using a dredge with a 2.5-inch diameter nozzle on Gold 
Creek, Montana, found that suspended sediment levels returned to ambient levels 100 
feet below the dredge. Gold Creek is a relatively undisturbed third order stream with 
flows of 14 cubic feet per second. A turbidity tail from a 5-inch (12.7 cm) dredge on 
Clear Creek, California was observable for only 200 feet downstream. Water velocity at 
the site was about 1 foot per second (Lewis, 1962). 
 
Turbidity below a 2.5 inch suction dredge in two Idaho streams was nearly undetectable 
even though fine sediment, less than 0.5 mm in diameter, made up 13 to 18 percent, by 
weight, of  substrate in the two streams (Griffith and Andrews, 1981). 
 
"During a dredging test carried out by the California Department of Fish and Game on 
the north fork of American River, it was concluded that turbidity was greatest 
immediately downstream, returning to ambient levels within 100 feet. Referring to 52 
dredges studied, Harvey (1982) stated "...generally rapid recovery to control levels in 
both turbidity and settable solids occurred below dredging activity."  
 
Hassler (1986) noted "...during dredging, suspended sediment and turbidity were high 
immediately below the dredge, but diminished rapidly within distance downstream." He 
measured 20.5 NTU 4 meters below a 5-inch dredge that dropped off to 3.4 NTU 49 
meters below the dredge. Turbidity from a 4-inch dredge dropped from 5.6 NTU 4 meters 
below to 2.9 NTU 49 meters below with 0.9 NTU above. He further noted "...water 



quality was impacted only during the actual operation of the dredge...since a full day of 
mining by most Canyon Creek operators included only 2 to 4 hours of dredge running 
time, water quality was impacted for a short time." Also "...the water quality of Canyon 
Creek was very good and only affected by suction dredging near the dredge when it was 
operated."  
 
The US Geological Survey and the Alaska Department of Natural Resources conducted a 
survey into dredging on Alaska’s Fortymile River, which is a river designated as a wild 
and scenic corridor. The study stated, "One dredge had a 10-inch diameter intake hose 
and was working relatively fine sediment on a smooth but fast section of the river. The 
other dredge had an 8-inch intake and was working coarser sediments in a shallower 
reach of the river. State regulations require that suction dredges may not increase the 
turbidity of the river by more than 5 nephelometric turbidity units (NTU), 500 feet 
(=150m) downstream. In both cases, the dredges were well within compliance with this 
regulation."  
 
 
 
 
 
 
 
 

http://www.akmining.com/mine/usgs1.htm 
 

Samples were collected on a grid extending downstream from the dredges as they were 
operating and compared to measurements made upstream of the dredges. One dredge had 
a 10-inch diameter intake hose and was working relatively fine sediments on a smooth 
but fast section of the river. The results of the turbidity survey for the 10-inch dredge are 
shown on figure 2. Turbidity values behind the 8-inch dredge were lower, because the 
smaller intake was moving less sediment material, and because the coarser sediments 
being worked by the 8-inch dredge settled more rapidly 
 
The turbidity values found in the dredge studies fall within the range of turbidity values 
found for currently mined areas of the Fortymile River and many of its un-mined 
tributaries. Figure 3 shows the ranges of turbidity values observed along the horizontal 
axis, and the number of samples that fall within each of those ranges. For example, 25 
samples had turbidity between 1.0 and 1.5 NTU, 22 of which were in a dredged area. The 
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highest turbidity value was from an un-mined tributary to Uhler Creek; the lowest from a 
number of different tributaries to the North Fork. As seen on the figure, there is no 
appreciable difference in the distribution of turbidity values between mined and un-mined 
areas. 
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In American studies, average turbidity levels have been shown to be between 5 and 15 
NTU 5 meters below dredges. But even the maximum turbidity level measured in a clay 
pocket (51 NTU) fell below 10 NTU within 45 meters. Turbidity increases, from even 
large dredges on moderate sized streams, have shown to be fairly low, usually 25 NTU or 
less, and to return to background within 30 meters. The impact is localized and short 
lived; indicating minimum impact on moderate and larger waterways.  
 
Within any waterway, sediment is primarily carried in suspension during periods of 
rainfall and high flow. This is an important point, as it indicates that a dredging operation 
has less, or at least no greater effect on sediment mobilization and mobility than a rain 
storm." 
 
All of these research studies have concluded that only a local significant effect occurs, 
with it decreasing rapidly downstream.  The studies have been wide spread, having been 
undertaken in Alaska, Idaho, California, Montana and Oregon. 
 
The science supports de minimus status for < 6-inch suction dredges.  Turbidity is de 
minimus according to the U.S. Army Corps of Engineers. 
 
“Effects from elevated levels of turbidity and suspended sediment normally associated 
with suction dredging as regulated in the past in California appear to be less than 
significant with regard to impacts to fish and other river resources because of the level 
of turbidity created and the short distance downstream of a suction dredge where 
turbidity levels return to normal” (CDFG, 1997). 
 
Furthermore, individuals that have not, in fact, operated suction dredges may not realize 
that it is a self-limiting operation. The dredge operator must be able to see his work area 
to operate safely and manage the intake of the dredge nozzle. If high levels of turbidity 
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were to flood the dredger’s work area and render him “blind” he would have to move 
the operation to another location. 
 
INCREASING WATER TEMPERATURE 
 
Responsible suction dredge miners do not dredge stream banks (it is illegal).  Dredging 
occurs only in the wetted perimeter of the stream. Therefore, it is unlikely suction 
dredging will cause a loss of cover adjacent to the stream. 
 
Solar radiation is the single most important energy source for the heating of streams 
during daytime conditions. The loss or removal of riparian vegetation can increase solar 
radiation input to a stream increasing stream temperature. Suction dredge operations are 
confined to the existing stream channel and do not affect riparian vegetation or stream 
shade (SNF, 2001). 
 
Suction dredging could alter pool dimensions through excavation, deposition of tailings, 
or by triggering adjustments in channel morphology. Excavating pools could 
substantially increase their depth and increase cool groundwater inflow. This could 
reduce pool temperature. If pools were excavated to a depth greater than three feet, 
salmonid pool habitat could be improved. In addition, if excavated pools reduce pool 
temperatures, they could provide important coldwater habitats for salmonids living in 
streams with elevated temperatures (SNF, 2001). 
 
Dredge mining had little, if any, impact on water temperature (Hassler, T.J., W.L. Somer 
and G.R. Stern, 1986). In addition, the Oregon Siskiyou Dredge Study states, “There is 
no evidence that suction dredging affects stream temperature” (SNF, 2001). 
 
Increases in sediment loading to a stream can result in the stream aggrading causing the 
width of the stream to increase. This width increase can increase the surface area of the 
water resulting in higher solar radiation absorption and increased stream temperatures. 
Suction dredge operations are again confined to the existing stream channel and do 
not affect stream width (SNF, 2001). 
 
Stream temperature can also increase from increasing the stream’s width to depth ratio. 
The suction dredge operation creates piles in the stream channel as the miner digs down 
into the streambed. The stream flow may split and flow around the pile decreasing or 
increasing the wetted surface for a few feet. However, within the stream reach that the 
miner is working in, the change is so minor that the overall wetted surface area can be 
assumed to be the same so the total solar radiation absorption remains unchanged. 
Suction Dredging results in no measurable increase in stream temperature (SNF, 
2001). 
 
“Small streams with low flows may be significantly affected by suction dredging, 
particularly when dredged by larger dredges (Larger than 6 inches) (Stern, 1988). 
However, the California Department of Fish and Game concluded, “current regulations 
restrict the maximum nozzle size to 6 inches on most rivers and streams which, in 



conjunction with riparian habitat protective measures, results in a less than significant 
impact to channel morphology” (CDFG, 1997). 
 
WATER CHEMISTRY 
 
Concern has been raised that small-scale dredge operations may increase the metal load 
of the surface waters.  Whereas dredge operations do re-suspend the bottom sediment, the 
magnitude of this disturbance on stream metal loading was unknown.  It was unknown 
what affect the dredge operations may have on the transport and redistribution of 
metals—some of which (for example, arsenic, copper, and zinc) have environmental 
importance.   
 
The U.S. Geological Survey and the Alaska Department of Natural Resources cooperated 
in a project, on Fortymile River, to provide scientific data to address these questions.  
This river is designated a Wild and Scenic Corridor by the Alaska National Interest Lands 
Conservation Act. Current users of the river include placer mine operators, as well as 
boaters and rafters.  Along the North Fork Fortymile River, and just below its confluence 
with the South Fork, mining is limited to a few small suction dredges which, combined, 
produce as much as a few hundred ounces of gold per year. In this area, some potential 
environmental concerns have been raised associated with the mining activities, including 
increased turbidity of the river water; adverse impact on the overall chemical quality of 
the river water; and potential additions of specific toxic elements, such as arsenic, to the 
river during mining operations.  
 
Field measurements were made for pH, turbidity, electrical conductivity (a measure of 
the total dissolved concentrations of mineral salts), and stream discharge for the 
Fortymile River and many of its tributaries. Samples were collected at the same time for 
chemical analyses, including trace-metal analyses 
 
Water-quality samples were collected at three points 200 feet behind each of the two 
operating suction dredges. One sample was collected on either side of the plume, and one 
in the center of the plume. The samples were passed through a filter with a nominal pore 
size of 0.45 micrometers and acidified to a pH less than about 2. Results are shown in the 
following table. Samples 1A, 1C, 2A, and 2C are from either side of the plume behind 
dredges 1 and 2, respectively. Samples 1B and 2B are from the center of each plume. All 
concentrations given are in micrograms per liter, except pH, which is expressed in 
standard units. 
 
The data show similar water-quality values for samples collected within and on either 
side of the dredge plumes. Further, the values shown in the table are roughly equal to or 
lower than the regional average concentrations for each dissolved metal, based on the 
analyses of 25 samples collected throughout the area. Therefore, suction dredging 
appears to have no measurable effect on the chemistry of the Fortymile River within 
this study area. We have observed greater variations in the natural stream chemistry in 
the region than in the dredge areas (Wanty, R.B., B. Wang, and J. Vohden. 1997). 
 



 
  Side 

1 
Dredge 

1 
Side 

2 
 Side 

1 
Dredge 

2 
Side 

2 
  1A 1B 1C  2A 2B 2C 
pH   7.7  7.6  7.8   7.0  7.5  7.5  
Arsenic   0.3  0.3  0.3   0.3  0.3 0.3    
Iron   110.  110.  110.   100  97  100    
Chromium   2 2 3  3   3     3 
Cadmium  all less than 

0.02 
micrograms 
per liter                          

       

Cobalt   0.07  0.07  0.06   0.06  0.05  0.05   
Zinc   0.8 0.6  0.8   1.0  1.0  1.0     
Lead  all less than 

0.05 
micrograms 
per liter                           

       

 
 
 

A final report from an EPA contract for analysis of the effects on mining in the Fortymile 
River, Alaska stated, “This report describes the results of our research during 1997 and 
1998 into the effects of commercial suction dredging on the water quality, habitat, and 
biota of the Fortymile River….  The focus of our work on the Fortymile in 1997 was on 
an 8-inch suction dredge (Site 1), located on the mainstem…  At Site 1, dredge operation 
had no discernable effect on alkalinity, hardness, or specific conductance of water in the 
Fortymile. Of the factors we measured, the primary effects of suction dredging on water 
chemistry of the Fortymile River were increased turbidity, total filterable solids, and 
copper and zinc concentrations downstream of the dredge. These variables returned to 
upstream levels within 80-160 m downstream of the dredge. The results from this 
sampling revealed a relatively intense, but localized, decline in water clarity during the 
time the dredge was operating” (Prussian, A.M., T.V. Royer and G.W. Minshall, 1999).  
 
“The data collected for this study help establish regional background geochemical values 
for the waters in the Fortymile River system. As seen in the chemical and turbidity data 
any variations in water quality due to the suction dredging activity fall within the 
natural variations in water quality” (Prussian, A.M., T.V. Royer and G.W. Minshall, 
1999). 
 
REMOVAL OF MERCURY FROM THE ENVIRONMENT 
 
Looking for gold in California streams and rivers is a recreational activity for thousands 
of state residents.  As these miners remove sediments, sands, and gravel from streams and 
former mine sites to separate out the gold, they are also removing mercury.  This mercury 



is the remnant of millions of pounds of pure mercury that was added to sluice boxes used 
by historic mining operations between 1850 and 1890.  Modern day small-scale gold 
suction dredgers do not use mercury to recover gold during the operation of the dredge.  
Therefore, any gold that would be found in their possession would be that which was 
extracted from the stream or river they are working.   
 
Taking mercury out of streams benefits the environment.  Efforts to collect mercury from 
recreational gold miners in the past, however, have been stymied due to perceived 
regulatory barriers. Disposal of mercury is normally subject to all regulations applicable 
to hazardous waste. 
 
In 2000, EPA and California's Division of Toxic Substance Control worked in concert 
with other State and local agencies to find the regulatory flexibility needed to collect 
mercury in a simple and effective manner.  In August and September, 2000 the first 
mercury "milk runs" collected 230 pounds of mercury.  A Nevada County household 
waste collection event held in September 2000 collected about 10 pounds of mercury. 
The total amount of mercury collected was equivalent to the mercury load in 47 years 
worth of wastewater discharge from the city of Sacramento's sewage treatment plant or 
the mercury in a million mercury thermometers. This successful pilot program 
demonstrates how recreational gold miners and government agencies can work together 
to protect the environment (US EPA, 2001). 
 
Mercury occurs in several different geochemical forms, including elemental mercury, 
ionic (or oxidized) mercury, and a suite of organic forms, the most important of which is 
methylmercury.  Methylmercury is the form most readily incorporated into biological 
tissues and is most toxic to humans.  The process of mercury removal by suction 
dredging does not contaminate the environment because small-scale suction dredging 
removes elemental mercury.  Removal of elemental mercury before it can be converted, 
by bacteria, to methylmercury is a very important component of environmental and 
human health protection provided as a secondary benefit of suction dredging.. 
 
THE REAL ISSUE 
 
The issue of localized conflict with suction dredgers and other outdoor recreational 
activities can be put into a more reasonable perspective using the data provided at the 
beginning of this report.  For example, the total acreage of all analyzed claims related to 
the total acres of watershed is about 0.2 percent. The percentage of land area within 
riparian zones on the Siskiyou National Forest occupied by mining claims is estimated to 
be only 0.1 percent.” The report goes on to say, “Over the past 10 years, approximately 
200 suction dredge operators per season operate on the Siskiyou National Forest (SNF, 
2001).  
 
The issue against suction dredge operations in the streams of the United States appears to 
be less an issue of environmental protection and more of an issue of certain organized 
individuals and groups being unwilling to share the outdoors with others without like 
interests. 



 
Management of the Fortymile River region (a beautiful, wild and scenic river in the 
remote part of east-central Alaska) and its resources is complex due to the many diverse 
land-use options. Small-scale, family-owned gold mining has been active on the 
Fortymile since the "gold rush" days of the late 1880's. However, in 1980, the Fortymile 
River and many of its tributaries received Wild and Scenic River status. Because of this 
status, mining along the river must compete with recreational usage such as rafting, 
canoeing, and fishing.  
 
A press release from the U. S. Geological Survey stated, in part, the following, “The 
water quality of the Fortymile River-a beautiful, …has not been adversely impacted by 
gold placer mining operations according to an integrated study underway by the U.S. 
Geological Survey and the Alaska Department of Natural Resources.      
 
Violation of mining discharge regulations would close down the small-scale mining 
operations. No data existed before this study to establish if the mining was degrading the 
water quality. However, even with the absence of data, environmental groups were 
active to close down mining on the river citing unsubstantiated possible discharge 
violations.      
 
This study has found no violations to date to substantiate closure of the small-scale 
mining operations. The result is a continuance of a way of life on the last American 
frontier.”  (U.S. Geological Survey October 27, 1998).  I have no doubt that this is the 
real issue currently facing small-scale gold suction dredgers in California. 
 
Suction dredges do not add pollution to the aquatic environment. They merely re -
suspend and re-locate the bottom materials (overburden) within the river or stream. 
 
I hope this scientific research information I have provided will be helpful in your efforts 
regarding suction dredge mining and water quality.  I thank you for this opportunity to 
submit this data. 

 
Respectfully Yours, 
 
Joseph C. Greene 
Research Biologist, U.S. EPA Retired 
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State Water Resources Control Board 
Division of Water Quality  
P.O. Box 100  
Sacramento, California 95812-0100 
Fax: 916-341-5620  
email: commentletters@waterboards.ca.gov 

June 6, 2007 
Subject:  SUCTION DREDGE MINING 
 
Dear Board Members, 
 
Thank you for allowing me this opportunity to comment on the water quality aspects of 
small-scale suction dredge mining. 
 
As I have searched the scientific literature for studies on the effects of small-scale suction 
dredge mining on the environment I have learned that the preponderance of the published 
research studies have been directed towards assessment of its effect on the biology of the 
streams and rivers.  In nearly every instance the results have concluded that the effects 
were less than significant. 
 
In water quality terms some studies have discussed turbidity, water temperature, and 
suspension of heavy metals into the overlying water.  I will focus my water quality 
comments on these three areas.  But first I would like to put this issue in to perspective. 
 
GEOGRAPHICAL SCALE OF SMALL-SCALE SUCTION DREDGING  
 
It has been observed that environmentalists opposing suction dredging use data gleaned 
from reports that studied effects of environmental perturbations that are occurring on a 
system-wide basis. For example, they would characterize the affects of turbidity from a 
suction dredge as if it would impact downstream organisms in a manner that system-wide 
high water flow events might. This approach is entirely inconsistent with the way in 
which suction dredges operate or generally impact their downstream environment. 
 
The California Department of Fish and Game (1997) described typical dredging activities 
as follows’ “An individual suction dredge operation affects a relatively small portion of 
a stream or river. A recreational suction dredger (representing 90-percent of all 
dredgers) may spend a total of four to eight hours per day in the water dredging an area of 
1 to 10 square meters. The average number of hours is 5.6 hours per day. The remaining 
time is spent working on equipment and processing dredged material. The area or length 
of river or streambed worked by a single suction dredger, as compared to total river 
length, is relatively small compared to the total available area.”   
 
In the Oregon Siskiyou National Forest Dredge Study, Chapter 4, Environmental 
Consequences, some perspective is given to small-scale mining. “The average claim size 
is 20 acres. The total acreage of all analyzed claims related to the total acres of watershed 
is about 0.2 percent. The average stream width reflected in the analysis is about 20 feet or 



less and the average mining claim is 1320 feet in length. The percentage of land area 
within riparian zones on the Siskiyou National Forest occupied by mining claims is 
estimated to be only 0.1 percent.” The report goes on to say, “Over the past 10 years, 
approximately 200 suction dredge operators per season operate on the Siskiyou National 
Forest” (SNF, 2001). 
 
A report from the U.S. Forest Service, Siskiyou National Forest (Cooley, 1995) answered 
the frequently asked question, “How much material is moved by annual mining suction 
dredge activities and how much does this figure compare with the natural movement of 
such materials by surface erosion and mass movement?” The answer was that suction 
dredges moved a total of 2,413 cubic yards for the season. Cooley (1995) used the most 
conservative values and estimated that the Siskiyou National Forest would move 331,000 
cubic yards of material each year from natural causes. Compared to the 2413 (in-stream) 
cubic yards re-located by suction mining operations the movement rate by suction 
dredge mining would equal about 0.7% of natural rates. 
 
It has been suggested that a single operating suction dredge may not pose a problem but 
the operation of multiple dredges would produce a cumulative effect that could cause 
harm to aquatic organisms. However, “No additive effects were detected on the Yuba 
River from 40 active dredges on a 6.8 mile (11 km) stretch. The area most impacted was 
from the dredge to about 98 feet (30 meters) downstream, for most turbidity and 
settleable solids (Harvey, B.C., K. McCleneghan, J.D. Linn, and C.L. Langley, 1982). In 
another study, “Six small dredges (<6 inch dredge nozzle) on a 1.2 mile (2 km) stretch 
had no additive effect (Harvey, B.C., 1986). Water quality was typically temporally and 
spatially restricted to the time and immediate vicinity of the dredge (North, P.A., 1993). 
 
A report on the water quality cumulative effects of placer mining on the Chugach 
National Forest, Alaska found that, “The results from water quality sampling do not 
indicate any strong cumulative effects from multiple placer mining operations within the 
sampled drainages.” “Several suction dredges probably operated simultaneously on the 
same drainage, but did not affect water quality as evidenced by above and below water 
sample results. In the recreational mining area of Resurrection Creek, five and six 
dredges would be operating and not produce any water quality changes (Huber and 
Blanchet, 1992). 
 
The California Department of Fish and Game stated in its Draft Environmental Impact 
Report that “Department regulations do not currently limit dredger densities but the 
activity itself is somewhat self-regulating. Suction dredge operators must space 
themselves apart from each other to avoid working in the turbidity plume of the next 
operator working upstream. Suction Dredging requires relatively clear water to 
successfully harvest gold “ (CDFG, 1997). 
 



ELEVATED TURBIDITY AND SUSPENDED  
 
Suction dredging causes less than significant effects to water quality. The impacts 
include increased turbidity levels caused by re-suspended streambed sediment and 
pollution caused by spilling of gas and oil used to operate suction dredges (CDFG, 1997). 
 
“Suction dredges, powered by internal combustion engines of various sizes, operate while 
floating on the surface of streams and rivers. As such, oil and gas may leak or spill onto 
the water’s surface. There have not been any observed or reported cases of harm to 
plant or wildlife as a result of oil or gas spills associated with suction dredging” 
(CDFG, 1997). 
 
The impact of turbidities on water quality caused by suction dredging can vary 
considerably depending on many factors. Factors which appear to influence the degree 
and impact of turbidity include the amount and type of fines (fine sediment) in the 
substrate, the size and number of suction dredges relative to stream flow and reach of 
stream, and background turbidities (CDFG, 1997). 
 
Because of low ambient levels of turbidity on Butte Creek and the North Fork American 
River, California, Harvey (1986) easily observed increases of 4 to 5 NTU from suction 
dredging.  Turbidity plumes created by suction dredging in Big East Fork Creek were 
visible in Canyon Creek 403 feet (123 meters) downstream from the dredges (Somer and 
Hassler, 1992). 
 
In contrast, Thomas (1985), using a dredge with a 2.5-inch diameter nozzle on Gold 
Creek, Montana, found that suspended sediment levels returned to ambient levels 100 
feet below the dredge. Gold Creek is a relatively undisturbed third order stream with 
flows of 14 cubic feet per second. A turbidity tail from a 5-inch (12.7 cm) dredge on 
Clear Creek, California was observable for only 200 feet downstream. Water velocity at 
the site was about 1 foot per second (Lewis, 1962). 
 
Turbidity below a 2.5 inch suction dredge in two Idaho streams was nearly undetectable 
even though fine sediment, less than 0.5 mm in diameter, made up 13 to 18 percent, by 
weight, of  substrate in the two streams (Griffith and Andrews, 1981). 
 
"During a dredging test carried out by the California Department of Fish and Game on 
the north fork of American River, it was concluded that turbidity was greatest 
immediately downstream, returning to ambient levels within 100 feet. Referring to 52 
dredges studied, Harvey (1982) stated "...generally rapid recovery to control levels in 
both turbidity and settable solids occurred below dredging activity."  
 
Hassler (1986) noted "...during dredging, suspended sediment and turbidity were high 
immediately below the dredge, but diminished rapidly within distance downstream." He 
measured 20.5 NTU 4 meters below a 5-inch dredge that dropped off to 3.4 NTU 49 
meters below the dredge. Turbidity from a 4-inch dredge dropped from 5.6 NTU 4 meters 
below to 2.9 NTU 49 meters below with 0.9 NTU above. He further noted "...water 



quality was impacted only during the actual operation of the dredge...since a full day of 
mining by most Canyon Creek operators included only 2 to 4 hours of dredge running 
time, water quality was impacted for a short time." Also "...the water quality of Canyon 
Creek was very good and only affected by suction dredging near the dredge when it was 
operated."  
 
The US Geological Survey and the Alaska Department of Natural Resources conducted a 
survey into dredging on Alaska’s Fortymile River, which is a river designated as a wild 
and scenic corridor. The study stated, "One dredge had a 10-inch diameter intake hose 
and was working relatively fine sediment on a smooth but fast section of the river. The 
other dredge had an 8-inch intake and was working coarser sediments in a shallower 
reach of the river. State regulations require that suction dredges may not increase the 
turbidity of the river by more than 5 nephelometric turbidity units (NTU), 500 feet 
(=150m) downstream. In both cases, the dredges were well within compliance with this 
regulation."  
 
 
 
 
 
 
 
 

http://www.akmining.com/mine/usgs1.htm 
 

Samples were collected on a grid extending downstream from the dredges as they were 
operating and compared to measurements made upstream of the dredges. One dredge had 
a 10-inch diameter intake hose and was working relatively fine sediments on a smooth 
but fast section of the river. The results of the turbidity survey for the 10-inch dredge are 
shown on figure 2. Turbidity values behind the 8-inch dredge were lower, because the 
smaller intake was moving less sediment material, and because the coarser sediments 
being worked by the 8-inch dredge settled more rapidly 
 
The turbidity values found in the dredge studies fall within the range of turbidity values 
found for currently mined areas of the Fortymile River and many of its un-mined 
tributaries. Figure 3 shows the ranges of turbidity values observed along the horizontal 
axis, and the number of samples that fall within each of those ranges. For example, 25 
samples had turbidity between 1.0 and 1.5 NTU, 22 of which were in a dredged area. The 



highest turbidity value was from an un-mined tributary to Uhler Creek; the lowest from a 
number of different tributaries to the North Fork. As seen on the figure, there is no 
appreciable difference in the distribution of turbidity values between mined and un-mined 
areas. 
 
 
 
 
 

http://www.akmining.com/mine/usgs1.htm 
 

In American studies, average turbidity levels have been shown to be between 5 and 15 
NTU 5 meters below dredges. But even the maximum turbidity level measured in a clay 
pocket (51 NTU) fell below 10 NTU within 45 meters. Turbidity increases, from even 
large dredges on moderate sized streams, have shown to be fairly low, usually 25 NTU or 
less, and to return to background within 30 meters. The impact is localized and short 
lived; indicating minimum impact on moderate and larger waterways.  
 
Within any waterway, sediment is primarily carried in suspension during periods of 
rainfall and high flow. This is an important point, as it indicates that a dredging operation 
has less, or at least no greater effect on sediment mobilization and mobility than a rain 
storm." 
 
All of these research studies have concluded that only a local significant effect occurs, 
with it decreasing rapidly downstream.  The studies have been wide spread, having been 
undertaken in Alaska, Idaho, California, Montana and Oregon. 
 
The science supports de minimus status for < 6-inch suction dredges.  Turbidity is de 
minimus according to the U.S. Army Corps of Engineers. 
 
“Effects from elevated levels of turbidity and suspended sediment normally associated 
with suction dredging as regulated in the past in California appear to be less than 
significant with regard to impacts to fish and other river resources because of the level 
of turbidity created and the short distance downstream of a suction dredge where 
turbidity levels return to normal” (CDFG, 1997). 
 
Furthermore, individuals that have not, in fact, operated suction dredges may not realize 
that it is a self-limiting operation. The dredge operator must be able to see his work area 
to operate safely and manage the intake of the dredge nozzle. If high levels of turbidity 



were to flood the dredger’s work area and render him “blind” he would have to move 
the operation to another location. 
 
INCREASING WATER TEMPERATURE 
 
Responsible suction dredge miners do not dredge stream banks (it is illegal).  Dredging 
occurs only in the wetted perimeter of the stream. Therefore, it is unlikely suction 
dredging will cause a loss of cover adjacent to the stream. 
 
Solar radiation is the single most important energy source for the heating of streams 
during daytime conditions. The loss or removal of riparian vegetation can increase solar 
radiation input to a stream increasing stream temperature. Suction dredge operations are 
confined to the existing stream channel and do not affect riparian vegetation or stream 
shade (SNF, 2001). 
 
Suction dredging could alter pool dimensions through excavation, deposition of tailings, 
or by triggering adjustments in channel morphology. Excavating pools could 
substantially increase their depth and increase cool groundwater inflow. This could 
reduce pool temperature. If pools were excavated to a depth greater than three feet, 
salmonid pool habitat could be improved. In addition, if excavated pools reduce pool 
temperatures, they could provide important coldwater habitats for salmonids living in 
streams with elevated temperatures (SNF, 2001). 
 
Dredge mining had little, if any, impact on water temperature (Hassler, T.J., W.L. Somer 
and G.R. Stern, 1986). In addition, the Oregon Siskiyou Dredge Study states, “There is 
no evidence that suction dredging affects stream temperature” (SNF, 2001). 
 
Increases in sediment loading to a stream can result in the stream aggrading causing the 
width of the stream to increase. This width increase can increase the surface area of the 
water resulting in higher solar radiation absorption and increased stream temperatures. 
Suction dredge operations are again confined to the existing stream channel and do 
not affect stream width (SNF, 2001). 
 
Stream temperature can also increase from increasing the stream’s width to depth ratio. 
The suction dredge operation creates piles in the stream channel as the miner digs down 
into the streambed. The stream flow may split and flow around the pile decreasing or 
increasing the wetted surface for a few feet. However, within the stream reach that the 
miner is working in, the change is so minor that the overall wetted surface area can be 
assumed to be the same so the total solar radiation absorption remains unchanged. 
Suction Dredging results in no measurable increase in stream temperature (SNF, 
2001). 
 
“Small streams with low flows may be significantly affected by suction dredging, 
particularly when dredged by larger dredges (Larger than 6 inches) (Stern, 1988). 
However, the California Department of Fish and Game concluded, “current regulations 
restrict the maximum nozzle size to 6 inches on most rivers and streams which, in 



conjunction with riparian habitat protective measures, results in a less than significant 
impact to channel morphology” (CDFG, 1997). 
 
WATER CHEMISTRY 
 
Concern has been raised that small-scale dredge operations may increase the metal load 
of the surface waters.  Whereas dredge operations do re-suspend the bottom sediment, the 
magnitude of this disturbance on stream metal loading was unknown.  It was unknown 
what affect the dredge operations may have on the transport and redistribution of 
metals—some of which (for example, arsenic, copper, and zinc) have environmental 
importance.   
 
The U.S. Geological Survey and the Alaska Department of Natural Resources cooperated 
in a project, on Fortymile River, to provide scientific data to address these questions.  
This river is designated a Wild and Scenic Corridor by the Alaska National Interest Lands 
Conservation Act. Current users of the river include placer mine operators, as well as 
boaters and rafters.  Along the North Fork Fortymile River, and just below its confluence 
with the South Fork, mining is limited to a few small suction dredges which, combined, 
produce as much as a few hundred ounces of gold per year. In this area, some potential 
environmental concerns have been raised associated with the mining activities, including 
increased turbidity of the river water; adverse impact on the overall chemical quality of 
the river water; and potential additions of specific toxic elements, such as arsenic, to the 
river during mining operations.  
 
Field measurements were made for pH, turbidity, electrical conductivity (a measure of 
the total dissolved concentrations of mineral salts), and stream discharge for the 
Fortymile River and many of its tributaries. Samples were collected at the same time for 
chemical analyses, including trace-metal analyses 
 
Water-quality samples were collected at three points 200 feet behind each of the two 
operating suction dredges. One sample was collected on either side of the plume, and one 
in the center of the plume. The samples were passed through a filter with a nominal pore 
size of 0.45 micrometers and acidified to a pH less than about 2. Results are shown in the 
following table. Samples 1A, 1C, 2A, and 2C are from either side of the plume behind 
dredges 1 and 2, respectively. Samples 1B and 2B are from the center of each plume. All 
concentrations given are in micrograms per liter, except pH, which is expressed in 
standard units. 
 
The data show similar water-quality values for samples collected within and on either 
side of the dredge plumes. Further, the values shown in the table are roughly equal to or 
lower than the regional average concentrations for each dissolved metal, based on the 
analyses of 25 samples collected throughout the area. Therefore, suction dredging 
appears to have no measurable effect on the chemistry of the Fortymile River within 
this study area. We have observed greater variations in the natural stream chemistry in 
the region than in the dredge areas (Wanty, R.B., B. Wang, and J. Vohden. 1997). 
 



 
  Side 

1 
Dredge 

1 
Side 

2 
 Side 

1 
Dredge 

2 
Side 

2 
  1A 1B 1C  2A 2B 2C 
pH   7.7 7.6 7.8 7.0 7.5  7.5 
Arsenic   0.3 0.3 0.3 0.3 0.3 0.3  
Iron   110. 110. 110. 100 97  100  
Chromium   2 2 3 3   3  3
Cadmium  all less than 

0.02 
micrograms 
per liter         

 

Cobalt   0.07 0.07 0.06  0.06 0.05  0.05  
Zinc   0.8 0.6 0.8 1.0 1.0  1.0  
Lead  all less than 

0.05 
micrograms 
per liter         

       

 
 
 

A final report from an EPA contract for analysis of the effects on mining in the Fortymile 
River, Alaska stated, “This report describes the results of our research during 1997 and 
1998 into the effects of commercial suction dredging on the water quality, habitat, and 
biota of the Fortymile River….  The focus of our work on the Fortymile in 1997 was on 
an 8-inch suction dredge (Site 1), located on the mainstem…  At Site 1, dredge operation 
had no discernable effect on alkalinity, hardness, or specific conductance of water in the 
Fortymile. Of the factors we measured, the primary effects of suction dredging on water 
chemistry of the Fortymile River were increased turbidity, total filterable solids, and 
copper and zinc concentrations downstream of the dredge. These variables returned to 
upstream levels within 80-160 m downstream of the dredge. The results from this 
sampling revealed a relatively intense, but localized, decline in water clarity during the 
time the dredge was operating” (Prussian, A.M., T.V. Royer and G.W. Minshall, 1999).  
 
“The data collected for this study help establish regional background geochemical values 
for the waters in the Fortymile River system. As seen in the chemical and turbidity data 
any variations in water quality due to the suction dredging activity fall within the 
natural variations in water quality” (Prussian, A.M., T.V. Royer and G.W. Minshall, 
1999). 
 
REMOVAL OF MERCURY FROM THE ENVIRONMENT 
 
Looking for gold in California streams and rivers is a recreational activity for thousands 
of state residents.  As these miners remove sediments, sands, and gravel from streams and 
former mine sites to separate out the gold, they are also removing mercury.  This mercury 



is the remnant of millions of pounds of pure mercury that was added to sluice boxes used 
by historic mining operations between 1850 and 1890.  Modern day small-scale gold 
suction dredgers do not use mercury to recover gold during the operation of the dredge.  
Therefore, any gold that would be found in their possession would be that which was 
extracted from the stream or river they are working.   
 
Taking mercury out of streams benefits the environment.  Efforts to collect mercury from 
recreational gold miners in the past, however, have been stymied due to perceived 
regulatory barriers. Disposal of mercury is normally subject to all regulations applicable 
to hazardous waste. 
 
In 2000, EPA and California's Division of Toxic Substance Control worked in concert 
with other State and local agencies to find the regulatory flexibility needed to collect 
mercury in a simple and effective manner.  In August and September, 2000 the first 
mercury "milk runs" collected 230 pounds of mercury.  A Nevada County household 
waste collection event held in September 2000 collected about 10 pounds of mercury. 
The total amount of mercury collected was equivalent to the mercury load in 47 years 
worth of wastewater discharge from the city of Sacramento's sewage treatment plant or 
the mercury in a million mercury thermometers. This successful pilot program 
demonstrates how recreational gold miners and government agencies can work together 
to protect the environment (US EPA, 2001). 
 
Mercury occurs in several different geochemical forms, including elemental mercury, 
ionic (or oxidized) mercury, and a suite of organic forms, the most important of which is 
methylmercury.  Methylmercury is the form most readily incorporated into biological 
tissues and is most toxic to humans.  The process of mercury removal by suction 
dredging does not contaminate the environment because small-scale suction dredging 
removes elemental mercury.  Removal of elemental mercury before it can be converted, 
by bacteria, to methylmercury is a very important component of environmental and 
human health protection provided as a secondary benefit of suction dredging.. 
 
THE REAL ISSUE 
 
The issue of localized conflict with suction dredgers and other outdoor recreational 
activities can be put into a more reasonable perspective using the data provided at the 
beginning of this report.  For example, the total acreage of all analyzed claims related to 
the total acres of watershed is about 0.2 percent. The percentage of land area within 
riparian zones on the Siskiyou National Forest occupied by mining claims is estimated to 
be only 0.1 percent.” The report goes on to say, “Over the past 10 years, approximately 
200 suction dredge operators per season operate on the Siskiyou National Forest (SNF, 
2001).  
 
The issue against suction dredge operations in the streams of the United States appears to 
be less an issue of environmental protection and more of an issue of certain organized 
individuals and groups being unwilling to share the outdoors with others without like 
interests. 



 
Management of the Fortymile River region (a beautiful, wild and scenic river in the 
remote part of east-central Alaska) and its resources is complex due to the many diverse 
land-use options. Small-scale, family-owned gold mining has been active on the 
Fortymile since the "gold rush" days of the late 1880's. However, in 1980, the Fortymile 
River and many of its tributaries received Wild and Scenic River status. Because of this 
status, mining along the river must compete with recreational usage such as rafting, 
canoeing, and fishing.  
 
A press release from the U. S. Geological Survey stated, in part, the following, “The 
water quality of the Fortymile River-a beautiful, …has not been adversely impacted by 
gold placer mining operations according to an integrated study underway by the U.S. 
Geological Survey and the Alaska Department of Natural Resources.      
 
Violation of mining discharge regulations would close down the small-scale mining 
operations. No data existed before this study to establish if the mining was degrading the 
water quality. However, even with the absence of data, environmental groups were 
active to close down mining on the river citing unsubstantiated possible discharge 
violations.      
 
This study has found no violations to date to substantiate closure of the small-scale 
mining operations. The result is a continuance of a way of life on the last American 
frontier.”  (U.S. Geological Survey October 27, 1998).  I have no doubt that this is the 
real issue currently facing small-scale gold suction dredgers in California. 
 
Suction dredges do not add pollution to the aquatic environment. They merely re -
suspend and re-locate the bottom materials (overburden) within the river or stream. 
 
I hope this scientific research information I have provided will be helpful in your efforts 
regarding suction dredge mining and water quality.  I thank you for this opportunity to 
submit this data. 

 
Respectfully Yours, 
 
Joseph C. Greene 
Research Biologist, U.S. EPA Retired 
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The Honorable Governor Arnold Schwarzenegger 
State Capitol Building 
Sacramento, CA 95814 
Fax: 916-558-3160 
 
Dear Governor Schwarzenegger, 
 
PLEASE VETO BILL SB670 (anti-suction dredging legislation) 
 
My name is Claudia Wise; I retired in 2006 after 32 years of civil service with the 
U.S.EPA as a physical scientist/chemist.  I have been a member of many scientific 
projects over the years starting my federal career in the Fish Toxicology arena and ending 
it with the Salmon Restoration division.  I have worked on projects ranging from urban 
fish populations and fish avoidance testing to eelgrass habitat and global climate change.  
I have been and remain to be a strong proponent of protecting the environment. 
 
On October 11, 2007 in regards to AB 1032 I wrote to you regarding another attempt by 
the legislature to get around a court order and unnecessarily put a large group of miners 
and businesses out of work with no scientific evidence to support their claims.   
 
Dozens of peer-reviewed journal articles some commissioned by the USEPA, USGS, 
CDFG, Corp of Engineers, and many more from universities support suction dredging as 
having de minimis effects or no significant effect on the environment they are used in.  
Nothing has changed in peer-reviewed literature since that time to change this fact. 
 
Suction dredge mining has little impact on the areas fish and biota.  In relation to natural 
occurrences suction dredge mining is insignificant.  To put the impact of suction dredge 
mining into perspective it was calculated that suction dredge mining disturbs only 0.7% 
of the sediment that is moved naturally in a year.  The Siskiyou National Forest (SNF), 
where this study occurred, is a very prominent mining area in California.  
 
According to the U. S. Forest Service, SNF, "There are 1,092,302 acres on the Siskiyou 
Natural Forest. Using a factor of 0.33 cubic yards per acre per year times 1,092,302 acres 
will produce a very conservative estimate that 331,000 cubic yards of material move each 
year from natural causes compared to the 2413 cubic yards that was moved by suction 
dredge mining operations in 1995. This would be a movement rate by suction dredge 
mining that equals about 0.7% of natural rates." (Cooley 1995). 
 
California Department of Fish and Game already regulates the miners out of the 
waterways during important life events for the Salmon.  That includes during spawning 
season when redds are present.   
 
It is well known that suction dredging causes little or no environmental harm to fish and 
biota what many overlook are the many benefits that dredging provides such as increased 
spawning gravels, dredge made refugia, and yes, mercury remediation to name a few.   
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Suction dredging breaks up cemented riverbeds providing fish with loose gravel for 
future spawning grounds in areas fish presently are not able to use for spawning.  
Between 1996 and 1998, Quihillalt (1999) found 4% of redds where located on or within 
1000 m of dredge tailings.  He theorized that dredge tailings may be attractive sites for 
redd construction because tailings are often located near riffle crests where fish 
frequently spawn, and they provide loose, appropriately sized substrate. However, 
embryos in tailings may suffer high mortality during years of high river flows (1998) and 
be of no concern during years of low river flows (1996 & 1997).   
 
During a later survey on the Klamath River during 2002 only one redd was observed on 
suction dredge tailings. Recreational suction dredge mining was present throughout the 
survey from the Highway I-5 Bridge to Happy Camp (Schuyler and Magneson. 2006). 
 
Even with scouring effects to redds reported in scientific literature this gravel provides 
areas to spawn that would not otherwise be available to them.  Any added benefit to 
increasing salmon productivity, using suction dredging, is a benefit to fish numbers.  
Even during years of high mortality due to high flow events if only a few of the embryos 
survive that may be more than would be expected without the benefit of added spawning 
gravels provide by the tailings. 
 
I have been involved in temperature surveys on the Klamath River in California in 
regards to suction dredge activity and existing conditions of refugia.  We have found 
natural refugia to be no better in many cases to that of dredge made refugia.   
 
Dredge holes can provide a holding place for fish as they pass up the waterway on their 
migration path to and from the ocean providing a place to get out of the faster currents to 
rest.  Some of these dredge holes may also be cooler due to ground water seepage if the 
holes are deep enough.  This leads to development of additional areas of needed refugia. 
 
Another Benefit the suction dredge community could provide the state with is mercury 
remediation.  In talking with miners, the majority typically do not run into large pools or 
hot spots of mercury.  However, their concerned for the environment is the same as other 
citizens.  Miners have shown the willingness to hand over collected mercury to a 
collection facility if such a facility exists. The California State Water Board’s Water 
Quality Division report (Humphreys, 2005) suggested the idea of paying the miner’s for 
their efforts would help facilitate this plan.  Collection facilities have been provided in 
the past with great response.  
 
The California Water Board has spent a lot of time and money on mercury remediation 
projects with limited success, though in 2001 EPA Region 9 located in San Francisco, 
California did collect mercury from miners very effectively.  Collections of mercury has 
been happening in Oregon and Washington through the states respective Division’s of 
Ecology and with even greater success at miner’s rallies.  
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Even though EPA Region 9 has ended this program and removed it's existence from the 
website EPA, Region 9 had a mercury "milk run" in 2000.  Agency personnel were able 
to collect 230 pounds of mercury from miners and local dentists.  The total amount of 
mercury collected was equivalent to the mercury load in 47 years worth of wastewater 
discharge from the city of Sacramento's sewage treatment plant or the mercury in a 
million mercury thermometers. (US EPA, 2001.)   
 
Over the past four years, the Resources Coalition and other small-scale miners 
associations in Washington have turned in 127 pounds of mercury and eight pounds of 
lead for safe disposal with the help from the Washington Department of Ecology.  
Ecology staff attended miners' rallies in Oroville and Monroe, explaining the state's 
program for proper disposal of lead and mercury. (ENS 2007). 
 
The mining community of today is, in my opinion, the only group that is in a position 
with the technology to help with the removal of lead and mercury at a very economical 
price to the public.  Any residual mercury remaining after dredging is that much less to 
worry about residing in our Nations waterways. 
 
In reviewing Humphrey's (2005) comments regarding possible problems associated with 
collecting mercury via suction dredging methods, it is right to look to the suction dredge 
community for help locating hotspots and removing mercury from the river systems.  In 
my opinion the data provided in the report by Humphrey's (2005) did not demonstrate 
any clear conclusions that would prohibit the State from allowing this activity.  On the 
contrary, in the discussion of results it was stated that a suction dredge in the American 
River was able to collect 98 percent of the measured mercury processed through the 
dredge.  The amount of mercury collected may have been higher if the investigators had 
been using a dredge with the modern jet flare design. Even 98 percent is a huge plus for 
the environment and it would be irresponsible to not allow mercury to be removed from 
the rivers and streams whenever it is found. 
 
In Humphreys report (2005), the author expressed concern for the loss of a small portion 
(2%) of the mercury from the back end of the sluice box.  In the conclusions it was stated 
that the amount lost constituted a concentration more than ten times higher than that 
needed to classify it as hazardous waste.  Yet 98 percent of the mercury was now secured 
and the process did not add any mercury to the system that was not already present.  The 
small fraction lost, because of its density, would relocate back onto the river floor buried 
in the sediment close to where it was removed while dredging.  
  
Mercury is continuously moved every winter in high storm events.  Since the cessation of 
hydraulic mining, accumulated sediment from hydraulic placer mining has been 
transported to the Sacramento–San Joaquin Delta and San Francisco Bay by sustained 
remobilization (James, 1991).  Providing a program to collect mercury from miners 
would aid the Water Board’s mission of reducing mercury contamination in the deltas 
and bays where mercury methylation is a large concern. 
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In the test described by Humphreys (2005) a small portion of floured mercury was 
collected in the sediments as it escaped the sluice box.  This mercury whether floured 
before it entered the sluice box, or not, would still be in elemental form.  Regardless of 
surface area it would be no more toxic then the other 98 percent that was suggested to be 
left in place.   
 
Aside from grossly polluted environments, mercury is normally a problem only where the 
rate of natural formation of methyl mercury from inorganic mercury is greater than the 
reverse reaction. Methyl mercury is the only form of mercury that accumulates 
appreciably in macroinvertebrates and fish. Environments that are known to favor the 
production of methyl mercury include certain types of wetlands, dilute low-pH lakes in 
the Northeast and North central United States, parts of the Florida Everglades, newly 
flooded reservoirs, and coastal wetlands, particularly along the Gulf of Mexico, Atlantic 
Ocean, and San Francisco Bay (USGS 2000).   
 
If not collected the mercury is guaranteed to end up farther down stream, and eventually 
in the delta or the bay, where methylation is a real environmental problem. In my opinion 
it would be a highly irresponsible management practice to leave a large portion of 
mercury in the rivers and streams because of unrealistic concerns for the lesser amount 
moving only a short distance away from an operating dredge.  Most likely if floured the 
movement of fine mercury would extend no farther than 50-feet off the end of the sluice 
box.  That would relate to the distance a turbidity plume might extend downstream from a 
small-scale suction dredge.   
 
However, if the mercury was left in place the next storm event would surely move it 
downstream closer to, and eventually into, the bay and delta. In fact, according to 
Humphrey's study in 2005 mercury was seen moving down stream and re-deposited on 
bedrock already dredge cleaned.  The important fact here is mercury was flowing down 
stream in a suction dredge free zone during lower river flows than what take place under 
high winter river conditions.  
 
It is most important to reduce the total amount of mercury in the streams and rivers and 
its transport downstream into the bays and deltas.  This is defined as a part of Total 
Maximum Daily Load (“TMDL”) goals. 
   
We know for certain that mercury is transported downstream throughout the winter 
season during high water events. Therefore, anytime there is the possibility for the 
removal of mercury by miners it should be undertaken and supported. 
 
You justifiably vetoed that last bill because it was unnecessary and suction dredge mining 
is already regulated by the Department of Fish and Game.  But here we are again….  
 
There was no reason, last year, to sign AB1032 into law and there is no reason to sign 
Bill 670 into law this year.  I respectfully ask that you not add further to the problems 
related to increased government regulation where none is warranted.  Please allow 
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California Fish and Game to do their job.  They are already regulating suction dredging 
adequately to protect fish. The court has ordered California Department of Fish and 
Game to prove suction dredging creates significant harm before changing the mining 
regulations.   

I respectfully ask that you VETO bill 670.   

Sincerely, 

 
 
Claudia Wise 
34519 Riverside Dr SW 
Albany, Oregon 97321 
541-990-7009 
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The Honorable Governor Arnold Schwarzenegger 
State Capitol Building 
Sacramento, CA 95814 
Fax: 916-558-3160 
 
Dear Governor Schwarzenegger, 
 
PLEASE VETO BILL SB670 (anti-suction dredging legislation) 
 
My name is Claudia Wise; I retired in 2006 after 32 years of civil service with the 
U.S.EPA as a physical scientist/chemist.  I have been a member of many scientific 
projects over the years starting my federal career in the Fish Toxicology arena and ending 
it with the Salmon Restoration division.  I have worked on projects ranging from urban 
fish populations and fish avoidance testing to eelgrass habitat and global climate change.  
I have been and remain to be a strong proponent of protecting the environment. 
 
On October 11, 2007 in regards to AB 1032 I wrote to you regarding another attempt by 
the legislature to get around a court order and unnecessarily put a large group of miners 
and businesses out of work with no scientific evidence to support their claims.   
 
Dozens of peer-reviewed journal articles some commissioned by the USEPA, USGS, 
CDFG, Corp of Engineers, and many more from universities support suction dredging as 
having de minimis effects or no significant effect on the environment they are used in.  
Nothing has changed in peer-reviewed literature since that time to change this fact. 
 
Suction dredge mining has little impact on the areas fish and biota.  In relation to natural 
occurrences suction dredge mining is insignificant.  To put the impact of suction dredge 
mining into perspective it was calculated that suction dredge mining disturbs only 0.7% 
of the sediment that is moved naturally in a year.  The Siskiyou National Forest (SNF), 
where this study occurred, is a very prominent mining area in California.  
 
According to the U. S. Forest Service, SNF, "There are 1,092,302 acres on the Siskiyou 
Natural Forest. Using a factor of 0.33 cubic yards per acre per year times 1,092,302 acres 
will produce a very conservative estimate that 331,000 cubic yards of material move each 
year from natural causes compared to the 2413 cubic yards that was moved by suction 
dredge mining operations in 1995. This would be a movement rate by suction dredge 
mining that equals about 0.7% of natural rates." (Cooley 1995). 
 
California Department of Fish and Game already regulates the miners out of the 
waterways during important life events for the Salmon.  That includes during spawning 
season when redds are present.   
 
It is well known that suction dredging causes little or no environmental harm to fish and 
biota what many overlook are the many benefits that dredging provides such as increased 
spawning gravels, dredge made refugia, and yes, mercury remediation to name a few.   
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Suction dredging breaks up cemented riverbeds providing fish with loose gravel for 
future spawning grounds in areas fish presently are not able to use for spawning.  
Between 1996 and 1998, Quihillalt (1999) found 4% of redds where located on or within 
1000 m of dredge tailings.  He theorized that dredge tailings may be attractive sites for 
redd construction because tailings are often located near riffle crests where fish 
frequently spawn, and they provide loose, appropriately sized substrate. However, 
embryos in tailings may suffer high mortality during years of high river flows (1998) and 
be of no concern during years of low river flows (1996 & 1997).   
 
During a later survey on the Klamath River during 2002 only one redd was observed on 
suction dredge tailings. Recreational suction dredge mining was present throughout the 
survey from the Highway I-5 Bridge to Happy Camp (Schuyler and Magneson. 2006). 
 
Even with scouring effects to redds reported in scientific literature this gravel provides 
areas to spawn that would not otherwise be available to them.  Any added benefit to 
increasing salmon productivity, using suction dredging, is a benefit to fish numbers.  
Even during years of high mortality due to high flow events if only a few of the embryos 
survive that may be more than would be expected without the benefit of added spawning 
gravels provide by the tailings. 
 
I have been involved in temperature surveys on the Klamath River in California in 
regards to suction dredge activity and existing conditions of refugia.  We have found 
natural refugia to be no better in many cases to that of dredge made refugia.   
 
Dredge holes can provide a holding place for fish as they pass up the waterway on their 
migration path to and from the ocean providing a place to get out of the faster currents to 
rest.  Some of these dredge holes may also be cooler due to ground water seepage if the 
holes are deep enough.  This leads to development of additional areas of needed refugia. 
 
Another Benefit the suction dredge community could provide the state with is mercury 
remediation.  In talking with miners, the majority typically do not run into large pools or 
hot spots of mercury.  However, their concerned for the environment is the same as other 
citizens.  Miners have shown the willingness to hand over collected mercury to a 
collection facility if such a facility exists. The California State Water Board’s Water 
Quality Division report (Humphreys, 2005) suggested the idea of paying the miner’s for 
their efforts would help facilitate this plan.  Collection facilities have been provided in 
the past with great response.  
 
The California Water Board has spent a lot of time and money on mercury remediation 
projects with limited success, though in 2001 EPA Region 9 located in San Francisco, 
California did collect mercury from miners very effectively.  Collections of mercury has 
been happening in Oregon and Washington through the states respective Division’s of 
Ecology and with even greater success at miner’s rallies.  
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Even though EPA Region 9 has ended this program and removed it's existence from the 
website EPA, Region 9 had a mercury "milk run" in 2000.  Agency personnel were able 
to collect 230 pounds of mercury from miners and local dentists.  The total amount of 
mercury collected was equivalent to the mercury load in 47 years worth of wastewater 
discharge from the city of Sacramento's sewage treatment plant or the mercury in a 
million mercury thermometers. (US EPA, 2001.)   
 
Over the past four years, the Resources Coalition and other small-scale miners 
associations in Washington have turned in 127 pounds of mercury and eight pounds of 
lead for safe disposal with the help from the Washington Department of Ecology.  
Ecology staff attended miners' rallies in Oroville and Monroe, explaining the state's 
program for proper disposal of lead and mercury. (ENS 2007). 
 
The mining community of today is, in my opinion, the only group that is in a position 
with the technology to help with the removal of lead and mercury at a very economical 
price to the public.  Any residual mercury remaining after dredging is that much less to 
worry about residing in our Nations waterways. 
 
In reviewing Humphrey's (2005) comments regarding possible problems associated with 
collecting mercury via suction dredging methods, it is right to look to the suction dredge 
community for help locating hotspots and removing mercury from the river systems.  In 
my opinion the data provided in the report by Humphrey's (2005) did not demonstrate 
any clear conclusions that would prohibit the State from allowing this activity.  On the 
contrary, in the discussion of results it was stated that a suction dredge in the American 
River was able to collect 98 percent of the measured mercury processed through the 
dredge.  The amount of mercury collected may have been higher if the investigators had 
been using a dredge with the modern jet flare design. Even 98 percent is a huge plus for 
the environment and it would be irresponsible to not allow mercury to be removed from 
the rivers and streams whenever it is found. 
 
In Humphreys report (2005), the author expressed concern for the loss of a small portion 
(2%) of the mercury from the back end of the sluice box.  In the conclusions it was stated 
that the amount lost constituted a concentration more than ten times higher than that 
needed to classify it as hazardous waste.  Yet 98 percent of the mercury was now secured 
and the process did not add any mercury to the system that was not already present.  The 
small fraction lost, because of its density, would relocate back onto the river floor buried 
in the sediment close to where it was removed while dredging.  
  
Mercury is continuously moved every winter in high storm events.  Since the cessation of 
hydraulic mining, accumulated sediment from hydraulic placer mining has been 
transported to the Sacramento–San Joaquin Delta and San Francisco Bay by sustained 
remobilization (James, 1991).  Providing a program to collect mercury from miners 
would aid the Water Board’s mission of reducing mercury contamination in the deltas 
and bays where mercury methylation is a large concern. 
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In the test described by Humphreys (2005) a small portion of floured mercury was 
collected in the sediments as it escaped the sluice box.  This mercury whether floured 
before it entered the sluice box, or not, would still be in elemental form.  Regardless of 
surface area it would be no more toxic then the other 98 percent that was suggested to be 
left in place.   
 
Aside from grossly polluted environments, mercury is normally a problem only where the 
rate of natural formation of methyl mercury from inorganic mercury is greater than the 
reverse reaction. Methyl mercury is the only form of mercury that accumulates 
appreciably in macroinvertebrates and fish. Environments that are known to favor the 
production of methyl mercury include certain types of wetlands, dilute low-pH lakes in 
the Northeast and North central United States, parts of the Florida Everglades, newly 
flooded reservoirs, and coastal wetlands, particularly along the Gulf of Mexico, Atlantic 
Ocean, and San Francisco Bay (USGS 2000).   
 
If not collected the mercury is guaranteed to end up farther down stream, and eventually 
in the delta or the bay, where methylation is a real environmental problem. In my opinion 
it would be a highly irresponsible management practice to leave a large portion of 
mercury in the rivers and streams because of unrealistic concerns for the lesser amount 
moving only a short distance away from an operating dredge.  Most likely if floured the 
movement of fine mercury would extend no farther than 50-feet off the end of the sluice 
box.  That would relate to the distance a turbidity plume might extend downstream from a 
small-scale suction dredge.   
 
However, if the mercury was left in place the next storm event would surely move it 
downstream closer to, and eventually into, the bay and delta. In fact, according to 
Humphrey's study in 2005 mercury was seen moving down stream and re-deposited on 
bedrock already dredge cleaned.  The important fact here is mercury was flowing down 
stream in a suction dredge free zone during lower river flows than what take place under 
high winter river conditions.  
 
It is most important to reduce the total amount of mercury in the streams and rivers and 
its transport downstream into the bays and deltas.  This is defined as a part of Total 
Maximum Daily Load (“TMDL”) goals. 
   
We know for certain that mercury is transported downstream throughout the winter 
season during high water events. Therefore, anytime there is the possibility for the 
removal of mercury by miners it should be undertaken and supported. 
 
You justifiably vetoed that last bill because it was unnecessary and suction dredge mining 
is already regulated by the Department of Fish and Game.  But here we are again….  
 
There was no reason, last year, to sign AB1032 into law and there is no reason to sign 
Bill 670 into law this year.  I respectfully ask that you not add further to the problems 
related to increased government regulation where none is warranted.  Please allow 
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California Fish and Game to do their job.  They are already regulating suction dredging 
adequately to protect fish. The court has ordered California Department of Fish and 
Game to prove suction dredging creates significant harm before changing the mining 
regulations.   

I respectfully ask that you VETO bill 670.   

Sincerely, 

 
 
Claudia Wise 
34519 Riverside Dr SW 
Albany, Oregon 97321 
541-990-7009 
 
 
 
REFERENCES 
 
Cooley, 1995, USFS. Siskiyou National Forest Service Yardage Estimate, A comparison 

of stream materials moved by mining suction dredge operations to the 
natural sediment yield rates. In house Report. 

Environment News Service (ENS). 2007.  Miners Remove Gold Rush Mercury from 
Washington Streams. 
http://www.ens-newswire.com/ens/sep2007/2007-09-18-096.asp 

Grove, Schuyler and M. Magneson. 2006.  USFWS. Arcata Fish and Wildlife Office, 
Mainstem Klamath River Fall Chinook Salmon Spawning Survey.   

Humphreys, R., 2005, Losses and Recovery During a Suction Dredge Test in the 
South Fork of the American River.  Staff Report, State Water Resources 
Control Board, Division of Water Quality. 

James, A.L., 1991, Incision and morphologic evolution of an alluvial channel 
recovering from hydraulic mining sediment: Geological Society of America 
Bulletin, v. 103, p. 723–736. 

Quihillalt, Rick R and J. D. Glase., 1999. USFWS. Arcata Fish and Wildlife Office, 
Mainstem Trinity River Fall Chinook Salmon Spawning Redd Survey, 1996 
through 1998. In house Report. 

USEPA, 2001. Mercury Recovery from Recreational Gold Miners. 
http://www.epa.gov/region09/cross_pr/innovations/merrec.html 

USGS, 2000. Mercury in the Environment, USGS Fact Sheet 146-00 (October 2000) 
Environments Where Methyl mercury is a Problem. 



ICMJ’s PROSPECTING and MINING JOURNAL/November 2006                            www.icmj.com 1

The Economic Impact of Suction Dredging in California
It Starts With the Statistical Analysis Completed by the State of California

An Environmental Impact Report on suction gold dredging was completed by the State of California in 1994. As part 
of this process, the State sent out two survey questionnaires. The first questionnaire was sent to over 4,000 individuals. 
Nearly 2,000 were returned completed. The surveys covered dredge locations, annual spending activity, amount invested 
in dredging equipment, nozzle size and related questions. The second survey was sent to county Boards of Supervisors, 
Chambers of Commerce and mining businesses to determine the importance of suction gold dredging on local economies. 
A sample of 1,257 of the individual surveys was used by the State to complete a statistical analysis.

The State of California determined, “Suction dredging is an activity that requires a substantial investment.” 
According to the State, each dredger spent approximately $6,250 each on expenses which included groceries, restau-

rants, motels, camp fees and other living expenses. In addition, they reported spending about $3,000 each on gas, oil, 
equipment maintenance and repairs to suction dredge equipment.

The surveys also found that each person permit holder spent an additional $6,000 to purchase a suction dredge and 
related equipment. 

It Includes the Number of Suction Dredge Permits
According to the California Department of Fish & Game, 3,523 permits (2,966 resident and 557 non-resident) were 

issued in 2008. The State of California collected $126,055 in resident permit fees, and $93,158 in non-resident fees in 
2008, for a total of $219,213.

Adjusted for Inflation
Using the CPI to adjust for inflation, suction dredge miners spent approximately $8,967 each on expenses including 

groceries, restaurants, camp fees and other living expenses in 2008; and $4,304 each on gas, oil, equipment maintenance 
and repairs to suction dredge equipment in 2008. These two expense categories combined amount to $13,271 for each 
permit holder. 

Using the CPI to adjust for inflation, each permit holder spends approximately $8,608 on a suction dredge and related 
equipment.

Property Tax Collected
The County Assessors official assessment of mining claims in 6 of the 58 counties is $170,108,821. Mining claim prop-

erty taxes collected in these counties in 2008 was $1,701,088. 
Property tax revenue generated from mining claims was not included in the State’s statistical analysis completed in 

1994, though it is a matter of fact and is included in our economic impact report.
Known Economic Impacts

• A total of 3,523 suction dredge permit holders spent approximately $8,967 on expenses including groceries, restau-
rants, camp fees and other living expenses in 2008, for a total of $31,590,741. 

• A total of 3,523 suction dredge permit holders spent approximately $4,304 on gas, oil, equipment maintenance and 
repairs in 2008, for a total of $15,162,992.

• A total of 3,523 suction dredge permit holders spend approximately $8,608 on a suction dredge and related equipment 
every four years for a total of $7,581,496 per year.

• Six out of 58 California counties collected $1,701,088 in property taxes.
• The State of California collected $219,213 in dredge permit fees.
The known expenditures by suction dredge permit holders in 2008 amounted to approximately $56,255,530.

Additional Economic Impacts
• Gold averaged $871.86 per troy ounce in 2008. Just three troy ounces recovered per dredger in 2008 added $9.21 

million to the economy. 
• Commercial retail rents for manufacturers of suction dredges, such as Keene Engineering, and suppliers and retailers 

of mining equipment should be added.
• Payroll and property taxes for the above business sectors should be added.
• Suction dredging is regularly conducted by more than just the license holder, but in this report only the permit holder’s 

contributions are included. 
• Three of the largest small-scale mining associations are located in California, with a combined membership of over 

30,000 paying members and should be added.
• The two largest trade magazines marketed toward small-scale mining are located in California, with a combined 

circulation of 65,000 and should be added.
• Professional service providers; including geologists, refiners, assayers and mining lawyers should be added.
• Recreational vehicles; including RV’s, 4x4’s, trailers, all-terrain vehicles and motorcycles should be added.

Conclusion
The 1994 Environmental Impact Report, along with additional information provided here, proves without a doubt that 

suction dredge miners contribute significant wealth to the economy of California. 
These conservative figures demonstrate the economic impact of suction dredging at $65,465,530 million in 2008. The 

Additional Economic Impacts cited above obviously increase the total well above the $60 million assertion.
(The report was authored by Rachel Dunn of Gold Pan California, Pat Keene of Keene Engineering, and Scott Harn 

of ICMJ’s Prospecting and Mining Journal, with the assistance of over 100 additional businesses and individuals who 
provided supporting documentation.)













































	  

	  

November	  20,	  2009	  
	  
Mark	  Stopher	  
California	  Department	  of	  Fish	  and	  Game	  
601	  Locust	  Street	  
Redding,	  CA	  96001	  
	  
RE:	  Suction	  Dredge	  SEIR	  Meeting	  in	  Klamath	  River	  Region	  &	  Extension	  of	  NOP	  Comment	  Period	  
	  
	   We	  are	  writing	  to	  respectfully	  request	  that	  the	  California	  Department	  of	  Fish	  and	  Game	  
hold	  a	  public	  meeting	  on	  the	  Notice	  of	  Preparation	  for	  the	  suction	  dredge	  Subsequent	  EIR	  in	  the	  
Klamath	  River	  region.	  While	  we	  understand	  that	  the	  Department	  is	  obligated	  to	  hold	  only	  one	  
such	  meeting	  and	  that	  three	  meetings	  have	  been	  held,	  it	  is	  a	  glaring	  oversight	  for	  a	  meeting	  to	  not	  
be	  held	  on	  the	  Klamath.	  
	  
	   As	  you	  know,	  the	  legal	  decisions	  that	  precipitated	  the	  development	  of	  the	  SEIR	  arose	  from	  
suction	  dredge	  activities	  in	  the	  Klamath	  watershed.	  Perhaps	  more	  than	  anywhere	  else	  in	  the	  state,	  
the	  current	  suction	  dredging	  issue	  and	  debate	  has	  originated	  on	  the	  Klamath	  River.	  We	  believe	  
that	  this	  fact	  alone	  justifies	  the	  addition	  of	  a	  public	  meeting	  in	  this	  area.	  
	  
	   Further,	  residents	  of	  the	  Klamath	  River	  region	  are	  more	  likely	  than	  most	  other	  Californians	  
to	  have	  low	  incomes	  that	  preclude	  expensive	  travel	  to	  a	  faraway	  meeting	  in	  Redding	  at	  a	  time	  of	  
day	  that	  would	  likely	  require	  an	  overnight	  stay.	  For	  example,	  Siskiyou	  County	  has	  17.7%	  of	  
residents	  below	  the	  poverty	  line,	  compared	  to	  12.4%	  for	  the	  state	  as	  a	  whole.	  Unemployment	  
rates	  in	  Siskiyou	  County	  are	  also	  disproportionately	  high.	  As	  such,	  holding	  a	  meeting	  only	  so	  close	  
as	  Redding	  (a	  3	  hour	  drive	  from	  Happy	  Camp,	  CA)	  precludes	  participation	  by	  a	  segment	  of	  the	  
population	  most	  affected	  by	  the	  issues	  under	  consideration	  in	  the	  SEIR	  and	  NOP.	  The	  
environmental	  justice	  provisions	  of	  CEQA	  strongly	  suggest	  that	  a	  meeting	  in	  the	  Klamath	  area	  
should	  be	  held.	  We	  suggest	  a	  meeting	  in	  Happy	  Camp	  or	  Orleans.	  
	  
	   Due	  to	  the	  coincidence	  of	  the	  NOP	  scoping	  period	  with	  two	  federal	  holidays	  and	  Election	  
Day,	  it	  makes	  common	  sense	  to	  extend	  the	  comment	  period	  beyond	  the	  current	  December	  3	  
deadline.	  This	  will	  also	  help	  facilitate	  the	  addition	  of	  a	  meeting	  on	  the	  Klamath.	  
	  
	   We	  appreciate	  your	  thoughtful	  consideration	  and	  response	  to	  these	  requests.	  
	  
	   Sincerely,	  

	   	  
	   Scott	  Harding	  
	   Executive	  Director	  



From:  Charles Wickman <crwickman@yahoo.com> 
To: <dfgsuctiondredge@dfg.ca.gov> 
Date:  12/3/2009 3:03 PM 
Subject:  Suction Dredge Program Comments 
Attachments: DFG Comments_12-03-09.doc 
 
Dear Mr. Stopher, 
 
We appreciate your acceptance of our comments. If you have any questions please contact either myself or Will Harling. As an organization that works 
closely with a broad cross section of Klamath River stakeholders, and invests a significant amount of time and resources monitoring Klamath River 
fisheries and implementing restoration projects on the river, we are more than happy to assist where we can. 
 
Sincerely, 
 
Charles Wickman 
 
Fisheries Program Coordinator 
Mid Klamath Watershed Council 
Orleans, CA 
(530) 627-3202  

Mid Klamath Watershed Council 
P.O. Box 409, Orleans, Ca 95556       

Tel: (530) 627-3202  
Fax: (866) 323-5561 

www.mkwc.org 
 

 

 

California Department of Fish and Game 

Attn: Mark Stopher 

Suction Dredge Program Comments 

601 Locust Street 

Redding, CA 96001 

 

Introduction 

Since 2001, the Mid Klamath Watershed Council (MKWC) has been working to restore the threatened 
Klamath River in Northern California, and the upslope habitats upon which the river depends.  

The Klamath River and its tributaries, including the Salmon and Trinity rivers, have some of the 
largest remaining wild salmon runs in the lower 48 States and hold the promise of significant 
ecological improvement through restoration programs.  
 
MKWC’s programs in the Middle Klamath subbasin include Watershed Education, Invasive Weed 
Management, Monitoring, Riparian Restoration, Fire and Fuels, Water Conservation, Roads, Fisheries, 
and Native Plants.  

http://www.mkwc.org/


We wish to thank the California Department of Fish and Game for the opportunity to submit written 
comments regarding suction dredge mining. Your request is seeking information regarding the scope 
and content of the SEIR and associated regulatory updates, including: 
 
● Potential impacts of suction dredging 
● Scope and range of alternatives 
● Types or approaches to the regulatory updates 
● Information regarding deleterious effects to fish, if any; and  
● Types of activities to be regulated under the Department’s suction dredge permit program 

 
Background 
In compliance with the court order issued in December 2006 as a result of a lawsuit brought against the 
California Department of Fish and Game by the Karuk Tribe of California (Karuk Tribe et al. v. 
California Department of Fish and Game, Superior Court of Alameda Case Number RG05211597), 
CDFG is currently preparing a subsequent environmental impact report (SEIR). As of the August 5th, 
2009 passage of Senate Bill 670 all suction dredge activity in the state of California has been halted 
until CDFG completes the further environmental review mandated under the 2006 court order. 
CDFG has already admitted additional restrictions will benefit and protect coho salmon, steelhead, 
green sturgeon and lamprey. “The Department believes suction dredge mining under the existing 
regulations in the Klamath, Scott and Salmon River watersheds is resulting in deleterious impacts on 
coho salmon (Oncorhaynchus kisutch), a species currently protected by the California Endangered 
Species Act (“CESA”) ( Fish and G. Code, § 2050 et seq.). (See Cal. Code Regs., tit. 14, § 670.5, subd. 
(b)(2)(E).) Because of this, the Department also believes its current suction dredge permitting program 
is not in compliance with California Fish and Game Code section 5653, subdivision (b), and section 
5653.9.” (Declaration of Banky E. Curtis CDFG Deputy Director of Regional Operations Case # 
05211597 10/17/06).  
 
Comment #1 

• The State’s 1994 final environmental impact report titled Adoption of Regulations for 
Suction Dredging is outdated. 

 
Reasoning 
A 1998 report by US Forest Service researchers, Dr. Bret Harvey and Dr. Tom Lisle, reviews the 
effects of suction dredging and gives an evaluation strategy.  The report recommends a careful analysis 
of watersheds where suction dredging is being permitted such as the Klamath River and its tributaries.  
The 1998 report states “We recommend that managers carefully analyze each watershed so regulations 
can be tailored to particular issues and effects” (Harvey and Lisle 1998). The report supports our 
recommendations for updated suction dredging regulations which incorporate new information.  
Considering the uncertainty surrounding dredging effects, declines in many aquatic animal 
populations, and increasing public scrutiny of management decisions, the cost of assuming that human 
activities such as dredging cause no harm deserves strong consideration by decision makers (Mapstone 
1995). Where threatened or endangered species exist, managers would be prudent to assume activities 
such as dredging are harmful unless proven otherwise (Dayton 1998). The impacts of suction dredging 
vary according to size of water body, fish species present, season of dredging, frequency and intensity 
of dredging. Cumulative impacts can result from small-scale mining in the same location for multiple 
years or from multiple mining operations occurring within an area (Washington Dept. of Fish and 
Wildlife Small Scale Mineral Prospecting White Paper Dec. 2006) 



 
Recommendations 
New information including scientific reports and studies should be incorporated into the 
Environmental Impact Report (EIR). An updated EIR should be concurrent with State and Federal 
Laws and Policies. 
 
Comment #2 

• The State does not protect State and Federal ESA listed species, and Species of Special 
Concern. 

 
Reasoning 
The risk of aquatic species becoming extinct has increased due to degraded habitat conditions. Distinct 
populations of Klamath River fish including, salmon, sturgeon and lamprey are at risk of extinction, 
while the 1994 EIR does not provide special protection for these at risk species.  
 
Protection needs of Coho salmon were elevated due to the 1997 Federal ESA and 2003 State ESA 
listing of the Northern California Southern Oregon Coho Salmon ESU (NAS Report 2003 report pg 
216). Coho Salmon were not listed as endangered or threatened under the states CESA or the federal 
ESA when the 1994 EIR was released. Other fish in the Klamath River have been petitioned to be 
listed since the 1994 EIR. They include green sturgeon, pacific lamprey and Klamath Mountain 
Province steelhead trout.   
 
Dr. Peter B. Moyle has stated. “All anadromous fishes in the Klamath basin should be considered to be 
in decline and ultimately threatened with extirpation as wild populations because of the long history of 
decline and the multiple threats to the river system. Suction dredging, through a combination of 
disturbances of resident fish, alteration of substrates, and indirect effects of heavy human uses of small 
areas, especially thermal refugia, will further contribute to the decline of the fishes.” (Declaration of 
Dr. Peter Moyle Case # 05211597 01/26/06) 
 
The State Biological Opinion (SBO) in Appendix I of the 1994 EIR describes listed fish species and 
actions taken to protect those species. Specific reasons for actions, such as dredging closures were 
given for each listed species. Winter-run Chinook salmon in the Sacramento and San Joaquin River are 
listed as a State Endangered and Federal Threatened species and thus the entire geographic range of the 
species in those rivers are closed to suction dredging. Reasons for the closure are given on page 129 
and 130 of the 1994 EIR. The same reasons for closure should apply equally to the Klamath River and 
all steams with ESA listed species.   
 
Expert briefs from British Columbia, Canada court cases provide expert testimony regarding effects of 
suction dredging (Expert Brief of F.N. Leone Canada Dept. of Fisheries and Oceans Prince George, 
British Columbia 01/14/07 and Expert Brief of L.B. Mac Donald Canada Dept. of Fisheries and 
Oceans Prince George, British Columbia 09/22/98).  The testimony states numerous direct and indirect 
effects on fish from suction dredging actions. The testimony concluded direct effects of sediment 
discharge from dredging operations can cause low fitness levels in fish making them more susceptible 
to disease. Furthermore, dredging sediments discharged can cause tissue damage to fish thereby 
increasing susceptibility to disease. In recent years fish disease levels in the Klamath River have 
reached epidemic type levels. According to U.S. Fish and Wildlife reports from 2004-2006, as much as 
90 percent of the juvenile Chinook out-migrant fish were infected by lethal disease pathogens during 
spring and summer months ( Nichols and Foott 2007, Nichols and Foott 2006, Foott et al 2007).  
 
We can assume that actions allowed by current suction dredge regulations increase stress to fish 
therefore increasing susceptibility to lethal disease outbreaks.  



 
Recommendations 
The 1997 Federal ESA Coho listing and 2003 State ESA Coho listings have elevated the protection 
status of Coho salmon. A new “Biological Opinion” should be incorporated into a new updated EIR 
which ensures protection of ESA listed Coho.  
 
Comment #3 

• Cumulative impacts from suction dredging concurrent with other watershed degradations. 
 
Reasoning 
Current and historic anthropogenic disturbances to the river system include; dam construction, mining, 
agriculture, timber extraction, urbanization and excessive fish harvest (2003 NAS, Kier Associates 
1991). These human caused disturbances are blamed for rivers degradation and fisheries losses. The 
2003 National Academy of Sciences (NAS) report titled Endangered and Threatened Fishes in the 
Klamath River Basin: Causes of decline and strategies for recovery describes the environmental 
conditions of the Klamath Basin and the challenges to fisheries. The report states, “The mainstem 
Klamath River has become a challenging environment for anadromous fishes because of decreased 
flows and increased summer water temperatures” (NAS Report 2003 pg 242). The NAS report strongly 
suggests Klamath Basin fish populations are under considerable stress because of historic and 
continuing human caused degradation to the river environment, including mining. Mining is referenced 
many times in this report as a major contributing factor to the decline of fish in the Klamath Basin. The 
report in Chapter 4 on the topic of current and historic conditions in reference to the Salmon River 
states “Historical and continuing placer mining has reduced riparian cover and disturbed spawning and 
holding sites within the basin” (2003 NAS Report  pg 143). The report further states “If habitat 
degradation continues, the Klamath River and its main tributaries will probably favor non-anadromous 
native and nonnative fishes increasingly at the expense of anadromous fishes” (2003 NAS Report  pg 
242-243). 
  
Fish kills affecting adult and juvenile salmon occurred in 2000 and 2002 in the Klamath River (CDFG 
2000, Gullian 2003). Based on anecdotal information there have been many “fish kills” in the main-
stem Klamath River during the 1990’s (NMFS Biological Opinion 2002). The CDFG documented a 
large juvenile fish kill in the Klamath River during late June and into late July of 2000 where “tens of 
thousands” of juvenile salmon were estimated to have died in the river (CDFG 2000, NMFS Biological 
Opinion 2002). A major adult fish kill occurred during September of 2002 where an estimated 60,000+ 
fish died (in the most recent DFG report) (DFG Fish Kill Report 2003, Guillen, 2003, Yurok Tribe 
2002 Fish Kill Report). Actions allowed by the 1994 EIR degrade water quality and increase stress to 
fish therefore potentially increasing susceptibility to lethal disease outbreaks. 
 
Recommendations 
We recommend that no suction dredging permits are issued within the Klamath River or any other 
stream until cumulative impacts of suction dredging are fully assessed and understood. Furthermore, 
impacts should be considered concurrently with other watershed impacts.  
 
Comment #4 

• The State provides no protection measures for habitats critical to fish for daily survival and 
seasonal reproduction.  

 
Reasoning 
Current regulations require a “seasonal closure” on many streams to protect spawning fish and 
incubating eggs. Under current 1994 EIR regulations in and around fish spawning habitats, these 
requirements do not provide adequate protection from degradation of the physical condition of the 



spawning habitat and integrity during the incubation period. Excavation of gravels, wood and other 
debris during the dredging process causes channel destabilization and ultimately degrades spawning 
habitat (Harvey and Lisle 1998). Unstable channels where spawning occurs are more prone to bed 
scour and subsequent spawning redds scour, and egg mortality during winter storm freshets and other 
high water events that salmon redds routinely endure (Harvey and Lisle 1999).   
 
Recent reports (see Harvey and Lisle 1998, Harvey and Lisle 1999 and Science Applications 
International Corporation, March 2004, USFS Technical Memo from the Washington Office 1995) 
suggest suction dredging causes negative impacts to spawning habitat and spawning success of salmon.   
Harvey and Lisle in their 1999 report state, “Our results show that fisheries managers should consider 
the potential negative effects of dredge tailings on spawning success of fall-spawning fishes such as 
Chinook salmon and Coho salmon O. kisutuch.”   
 
Thermal refugia sites in the Klamath River are characterized as cold-water areas created by coldwater 
tributary inflow, seeps, springs, upwelling and groundwater in an otherwise warm water channel (US 
BOR 2004). Fish congregate at thermal refugia areas to avoid otherwise lethal temperature conditions 
in the mainstem river during the summer months when water temperatures are typically high in the 
Klamath River. Cold-water areas associated with tributary mouths are documented and recognized in 
recent reports as being important habitats for salmon during the summer months in the Klamath River.  
Thermal refugia sites in the Klamath River are important areas where salmonids avoid lethal 
conditions during warm periods when fish are exposed to high water temperatures. Suction dredging 
near and in thermal refugia sites subjects fish to physiological stresses compounded by the existing 
poor water quality conditions.  
 
Recommendations 
On-the-ground biological assessment should be preformed by a DFG biologist or otherwise qualified 
fisheries biologist to identify spawning habitat types and recommend site-specific closures. In the 
Clearwater National Forest suction dredge operations are only allowed to be located in areas of large 
substrate not preferred for spawning steelhead trout and bull trout (Science Applications International 
Corporation. March 2004).   
 
It is further recommended that habitats critical for daily survival, such as thermal refugia areas, are 
protected under any proposed regulations regarding habitat protection.   
 
Comment #5 

• The State provides no special protection measures for non-fish aquatic species or non-
salmonid species. 

 
Reasoning 
Aquatic species such as fresh water mussels and other non- salmonid fish species are not protected and 
are being harmed under current suction dredging regulations. A recent study that occurred in 
Washington State suggests that considerable mortality could be occurring where suction dredge tailing 
are dumped on mussel colonies (Krueger  2007)  Freshwater mussels form immobile beds or colonies.  
They are susceptible to smothering by sediments released from suction dredge tailings.   
 
Furthermore, the 1994 EIR does not protect non-salmonid fish species including green sturgeon and 
pacific lamprey. Both species are benthic type fish and sensitive to benthic disturbance caused by 
suction dredging. In addition, Foothill Yellow-Legged Frogs are State Listed Species of Special 
Concern and were not evaluated during the 1994 EIR. 
 
Recommendations 



It is recommended that deleterious dredging effects on non-salmonid or other aquatic species be fully 
evaluated and understood, and that affected species be afforded appropriate protections.  
 
   

  

Sincerely, 

 
 
 
Will Harling, Executive Director 
Mid Klamath Watershed Council 
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