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Mark Stopher

California Department of Fish and Game
601 Locust Street
Redding, CA 96001

Dear Sir,

Please consider my following comments regarding the SEIR and Proposed Regulations for suction dredge
mining in California:

Your stated reasons for regulation changes, specifically the season changes, were species protection. That
reasoning is flawed in many ways: (1) there is no documented harm caused by suction dredging, to the
listed species (only speculation) (2) many of the streams effected by the season changes in Mariposa and
Tuolumne Counties are intermittent or seasonal and therefore cannot be habitat for either the frogs or the
minnows you cite. Opening them for dredging as late in the year as you have is the same as making them
Class A, as the will be dry most years. These streams should in fact should be Class H, since they are not
habitat for ANY of your "spices of concern" (salmon, yellow legged frogs, hardhead minnow)

I take strong exception to the entire SIER and subsequent regulation changes on the following grounds:
The 1994 regulations were adopted after a valid environmental study that included direct observation of
dredging operations. There have been no studies that show the conclusions of the original EIR to be
invalid only a few papers published that speculate as to possible harm. You ignored research submitted
that did not fit your "agenda" and quoted the papers that speculated harm because the did fit your
"agenda"

No documented harm has been done by any dredger following the 1994 regulations and they should be
reinstated.

Randol Thrasher
132 E Clinton Ave.
Atwater, CA 95301-4537
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Please find attached my analysis of the mercury studies in the DSEIR.  As the DSEIR finds that
mercury is "Significant and Unavoidable" I would like to respond with an analysis that proves this
finding is incorrect.  The DSEIR should be changed to show that the effects from mercury related to
suction dredging are "Less than Significant."

V/R

Eric

050211_Maksymyk
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California Department of Fish and Game 

Mr. Mark Stopher 

601 Locust Street 

Redding, CA  96001 

 

2 May 2011 

 

 

Dear Mr. Stopher; 

 

This letter and attached analysis are in response to Chapter 4.2 of the DSEIR and the finding of 

"Significant and Unavoidable" in regards to the impact of mercury.  I disagree with the finding based on 

the presented data and the referenced reports and in the attached analysis I show the actual impact of 

mercury re!mobilization from suction dredging.  I show that in all cases and all realistic scenarios that 

suction dredging has a less than significant impact and I request that the results in the DSEIR be re!

evaluated and the finding be changed to "Less than Significant."  Further, I show in the analysis that no 

number of dredges or combination of dredgers and nozzle sizes could possibly impact the environment. 

 

The referenced studies the DSEIR is based on do not support the conclusions.  A detailed analytical 

review of the two most cited studies reveal serious errors in data collection and analysis as well as the 

conclusions reached by the authors.  My attached comments show why CDFG's conclusions regarding 

Mercury are unsupported by the evidence and why the status of this section should be changed to "Less 

than Significant."  My attached analysis of the data explains why mercury re!suspension is an invalid 

argument for limiting permits to 4,000 and limiting the dredge nozzle size to 4". 

 

CDFG is obligated under CEQA (15384(a)) to consider the “whole record” before making a determination 

that a project may have a significant impact……  “Whether a fair argument can be made that the project 

may have a significant effect on the environment is to be determined by examining the whole record 

before the lead agency”. 

 

To prepare this analysis I used the criteria of significance established in the DSEIR and the findings from 

the DSEIR.  I then used the same source data as the DSEIR, the only two available government reports, 

and came to significantly different conclusions than the DSEIR reached which are based in fact and 

substantiated by the data. 
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Conclusions Proven in this Analysis of the DSEIR 

 

 Mercury – Impact WQ!4 should be "Less than Significant" even under the existing program 

 The analysis and conclusions of the DSEIR in regards to mercury emissions are incorrect 

 No realistic number of dredgers could ever reach the natural load of the S. Yuba River 

 Natural forces move mercury both during storm events and during normal flows (Fleck 2010 and 

Humphreys 2005) 

 The levels of MeHg in biota are not proven to be the result of dredging (Fleck 2010) 

 Suction dredges are not proven to "flour" mercury (Humphreys 2005) 

 

I have attached my analysis of the effects of mercury to this letter that substantiates my conclusions.  

The flaws in the DSEIR analysis and the underlying studies of mercury would likely not withstand the 

scrutiny of peer review for either the construct of the experiment, the collection of the data or the 

analysis of the data.    

 

 

 

Respectfully submitted, 

 

 

 

 

ERIC MAKSYMYK 
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ANALYSIS OF THE EFFECTS OF MERCURY 

 

The analysis of data presented and referenced in the DSEIR indicates that suction dredges have a 

positive and beneficial contribution to mercury removal at no cost to the Government. 

 

Bias in analysis and the selective use of data in the DSEIR, results in incorrect conclusions about the 

impacts of suction dredging. 

 

CDFG has stated they do not have the regulatory authority to limit mercury.  While CDFG may not have 

regulatory authority in regards to the emissions from a dredge, when they are not deleterious to fish – it 

appears through the proposed program the mercury conclusions are providing the foundation for the 

crafting of the new regulations so I will highlight inconsistencies between the proposed program rules 

and the data and analysis relative to the limitation on the number of dredge permits and the restriction 

of nozzle size. 

 

MERCURY – Impact WQ!4 (Significant and Unavoidable) 

 

Based on the data the finding should be "Less than Significant" under the existing program. 

 

Criteria for Significant as defined in the DSEIR (page 4.2!24) 

 

(1)  Increase levels of any priority pollutant or other regulated water quality parameter in a water body 

such that the water body would be expected to exceed state or federal numeric or narrative water 

quality criteria or other relevant effect thresholds identified for this assessment by frequency, 

magnitude, and geographic extent that would result in adverse effects on one or more beneficial uses. 

 

FINDINGS – All the data provided in the actual dredge test reports proves that a suction dredge, under 

no realistic scenario could violate ANY Federal or State water quality thresholds. 

 

(2)  Result in substantial, long!term degradation of existing water quality that would cause substantial 

adverse effects to one or more beneficial uses of a water body. 

 

FINDINGS – No evidence in the analysis of long term degradation – the opposite is shown.  The long 

term effect of suction dredging is a reduction in mercury and a net benefit in water quality. 

 

(3)  Increase levels of any bio!accumulative pollutant in a water body by frequency and magnitude such 

that body burdens in populations of aquatic organisms would be expected to measurably increase, 

thereby substantially increasing the health risks to wildlife (including fish) or humans consuming these 

organisms. 

 

RESULTS – The reports do not provide a linkage between increased MeHg levels and suction dredging. 
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The Humphreys Study – Beneficial Impact of Suction Dredging 

 

A study was conducted in 2003 with a published paper in 2005 to determine the efficiency of an 

unmodified gold dredge in removing mercury from the watershed.  This study is cited on page 4.2!36 of 

the DSEIR.  Humphrey's came to the conclusion that a standard 4" suction dredge of a less efficient 

design (known to dredgers as a crash box versus a flare jet) is 98% efficient at capturing mercury.  

However, the conclusions he then presents and which the DSEIR uses, without considering the stunning 

efficiency of a gold dredge (surpasses any other known method of removing mercury from water bodies) 

appear biased and are shown here to be incorrect. 

 

Efficiency graphs based on the Humphreys study [Humphreys 2005]. 

 

 

Figure 1.  Humphreys Measured Hg 

 

Figure 1 is based on the data provided by Humphreys.  In the study he states that 540 grams of mercury 

were recovered (removal of a priority pollutant – not increase).   This graph and the underlying data 

present a remarkable picture of the ability of suction dredgers to recover mercury. 
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  However, Humphrey's conclusions are just the opposite: 

 

 A suction dredge loses too much mercury 

 A suction dredge provides mercury levels in the water that exceed California  standards 

 A government program is required to remove mercury 

 Floured mercury is created by the dredge 

 

(1)  Suction dredge loses too much mercury – this statement is surprising given the dredge had an 

efficiency rate of 98%.  This rate is higher than any known process for stream Hg recovery. 

 

The source data from Humphreys is provided below: 

 

 

 

Table 1.  Hg Rates from Humphreys Study 

 

Humphreys measured in two different ways.  First he took a sample of 63.5 kg and sent it off for 

measurement; the material was screened down to concentrates and measured.  The following day he 

measured mercury amounts captured by the dredge and mercury found in the tailings. 

  

Humphrey's measurements showed the dredge captured 98% of the mercury and the in!stream dredge 

test compared favorably with the measured samples.  The difference from the sample to the measured 

was about 32% different due to a concerted effort to seek out mercury and dredge it (not what suction 

dredgers do by the way).  From the calculations in Table 1 we can see that the Hg levels in the tailings 

are a mere .04mg/kg – well below the hazard threshold for California hazardous wastes while taking into 

account the dredge recovered 98% of the mercury present in the source material. 

 

Interestingly the DSEIR does not mention the effectiveness of the dredge; rather it focuses on flouring of 

the mercury while not mentioning that a gold dredge recovered 1/2 kg of mercury from the water.  The 

DSEIR mentions the Humphreys study but then goes on to hypothesize on the flouring of mercury which 

is not proven in the study..."Flouring...which may affect transformation...".  [DSEIR p.4.2!36].  

Humphreys study proved that the mercury was floured prior to dredging and after dredging and the 

dredge actually recovered 98% of the mercury that was floured.   

 

It appears that Humphreys is basing his conclusion on the measured Hg levels in the suspended 

sediment.  The measurements taken do not reflect the actual output from a gold dredge.  On September 

15
th
, 2003 Humphreys took a 63.5kg sample from the sediment and screened this sediment down to 30 
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mesh (.6mm) and smaller sizes.  The laboratory took this concentrated sample and measured the 

suspension rates from a concentrated sample and determined the suspended sediment concentration 

was 298 ppm.  It is incorrect to concentrate 63.5kg of material down to a fraction (2%) of the material, 

mix this material with standing water and draw a conclusion on the output from a dredge.  It does not 

reflect the way a dredge operates, it ignores the concentrating and retention ability of the dredge 

(captures 98%) and it ignores the processes of the river in stream flow to prevent particle accumulation.  

The measurement of 298 ppm is later referenced in the DSEIR to show the output from a dredge, but 

this number does not in any way reflect the output from the dredge.  Fleck (2010) found the Hg in the 

suspended sediment from an actual running dredge was below measurement detection levels. 

 

 

(2)  Suction Dredges Would Violate California  Hazardous Waste Standards 

 

"Mercury concentrations in the waste and suspended sediment are over an order of magnitude higher 

than the minimum concentration necessary to classify as a California Hazardous waste (20mg/kg). "  

[Humphrey's 2005 – Results]. 

 

Let's evaluate that statement based on Humphrey's data.  Humphrey's dredged 5,900 kg of material so 

the calculations would be: 

 

 

 

Table 2.  Increases in Input Material THg Required to Violate CA Hazardous Waste 

 

Table 2 shows when correctly comparing the amount of mercury in the tailings to the total amount of 

material process (a mg to kg comparison) the mercury content is only 1.9mg/kg.  This figure is only 10% 

of the California standard which allows up to 20 mg/kg.    To exceed the threshold you would need over 

6kg of mercury present in 6,000kg of material.  It is improbable that a suction dredger would ever 

encounter a mercury pool of that magnitude – even Humphrey's dredging in a spot with visible liquid 

mercury could only achieve less than 10% of that amount in the source material.   

 

The suction dredge used in the Humphreys study was 90% below the hazardous waste threshold. 

 

Table 3 provides the rate of mercury in the tailings given Humphrey's 98% efficiency rate. 
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Table 3.  Mercury Discharge Rate vs. Threshold 

 

Humphreys conclusion is based on the amount of concentrates and not the 5,900 kg of material moved.  

Table 3 shows that the emissions from a dredge were not ten times as high as the California standard for 

hazardous materials, but were in fact 90% below the allowable contaminant per Kg of material entering 

back into the river.  Additionally, California water standards allow for averaging over a 30 day period – it 

is not even remotely possible that the standard would be exceeded by a dredge. 

 

Graph displaying the results from the Humphreys test and the amount of material moved relative to the 

California threshold for hazardous waste. 

 

 

 

Figure 2.  Comparison of Hg in Dredge Tailings to California Haz Waste Standard 
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(3)  A government program is required 

 

"It might be possible to design a shore!based recovery system for the Coloma hotspot and recover 

mercury annually.  Such a system would need to minimize mercury loss. Recovery equipment would need 

to be held in storage during nonuse and operated by trained staff.  Proper permits (e.g., in stream 

alteration, and, mercury disposal or recycling) would be needed. Such a project is more complex and 

costly in time, money, and commitment than previously considered projects."  [Humphreys 2005 – 

Conclusions]. 

 

Suction dredgers have been recovering mercury with a 98% efficiency rate for over 40 years for free so it 

is incomprehensible how such a conclusion could be reached.  The literature does not cite a single 

instance of a gold dredger being affected by mercury.   

 

(4)  Floured mercury is created by the dredge 

 

While Humphreys mentions that a dredge may flour mercury – he also states that almost all the Hg in 

the test sample (pre!dredging) was in the 30 mesh (<.6mm) fraction.  This shows that the efficiency test 

sample contained nearly all floured mercury prior to dredging.  A remarkable statement in light of the 

DSEIRs conclusion that suction dredging may flour mercury.  It is clear that mercury is floured prior to 

dredging and the suction dredge recovered 98% of the floured mercury.  Humphreys measured and 

proved that nearly all the mercury was floured prior to dredging.   

 

This key point is lost in the DSEIR.  The DSEIR only accepts the position that it may be true while 

discounting the position that it may be false.  Again, this is not consistent with the CEQA requirement to 

analyze the facts.  Accepting only the "possible" while discounting the "probable" shows bias in the 

DSEIR towards a target goal of proving dredging is harmful. 

 

DSEIR Statement, page 4.2!36, line 19!21; "...suction dredging has been observed to result in the 

"flouring" of Hg droplets...Humphreys, 2005; Silva, 1986." 

 

(1)  Actual Statement from Humphreys Report – " Visual inspection of size fractions showed that almost 

all the liquid mercury rested in the fraction that passed a 30!mesh sieve (0.6mm)."  Speaking to the 

sample material that was not dredged but collected on September 15, 2003. 

 

(2)  Actual Statement from the Humphrey's Report now speaking to the tailings material (passed 

through the dredge – " During the test, the USFS team captured sediment lost off the sluice in a catch 

basin for later analysis.  Small mercury droplets and fine, barely discernable droplets (i.e., floured 

mercury) were characteristic of these samples."  Speaking to the material collected after dredging on 

September 16, 2003. 

 

The post dredging test found exactly the same as the source material – extremely small droplets of 

mercury that passed through 30 mesh proving no difference in the source material and the tailings 

material in regards to flouring.  It is shown that the dredge was not responsible for flouring the mercury. 

 

One problem with the DSEIR and the referenced reports is the lack of perspective.  It is interesting to see 

just what 30 mesh screen is and the size of a particle that would pass through this screen.  Figure 3 

provides a picture of 30 mesh screen. 
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Figure 3.  30 mesh Screen 

 

30 mesh screen results in a particle that would be the eye of Lincoln on the penny.  If the input material 

with mercury was < 30 mesh then what defines floured mercury?  What is the scientific standard to 

determine floured mercury?  Secondly, if almost all the source mercury passed through the 30 mesh 

screen and the dredge caught 98% of this material isn't this direct evidence that a dredge is not 

producing floured mercury, but is actually capturing and concentrating it? 

 

Where does the DSEIR form the basis for "suction dredging has been observed to flour mercury"?  The 

Humphrey's report does not say the dredge caused the flouring of the mercury.  The two statements 

above prove the mercury was in floured form prior to dredging as well as after dredging.  The fact the 

dredge concentrated and removed so much floured mercury is the point the DSEIR should have reported 

– but didn't.  But what is floured mercury?  We seem to focus on it, and the possibility of a dredge 

creating it, but from the above picture of a 30 mesh screen I can't imagine smaller drops of mercury 

"discernable by the eye." 

 

The second reference "Silva, 1986" that the DSEIR cites is an interesting selection.  Here is the actual 

statement in the Silva report [See Reference – California Department of Conservation, Placer Gold 

Recovery Techniques, 1986] – " agitated mercury has a tendency to form very small droplets, known as 

“flouring.” Floured mercury does not effectively collect gold particles and may escape the recovery 

system." 

 

The context in which Silva presents the data refers to industrial recovery techniques and the lead to the  

paragraph of this cite recommends the use of mercury to amalgamate gold (in 1986 an official 

publication of the State of California presented this as a method to increase gold recovery), the 

paragraph states " Mercury can be introduced to free gold in a number of ways.  It can be placed in the 

riffles of sluices, dry washers, and similar devices to aid concentration of fine gold."  [Silva, 1986]. 

 

Is Silva an appropriate cite or expert source on mercury?  The entire publication does not make a single 

reference to portable suction dredges but rather it discusses drag line dredges, interesting that it would 

be used as a cite for the potential flouring of mercury from a suction dredge.  Should we accept Silva's 

thoughts on flouring, or should we accept Silva's thoughts on placing mercury into our riffles to capture 

gold?  The DSEIR chose the former while discarding the latter and ignoring that Silva didn't once 
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mention suction dredges in the publication yet somehow this is cited as an "expert source" as required 

by CEQA? 

 

DSEIR, page 4.2!36 lines 26!27, "Furthermore it is not clear from the study whether Hg droplets were 

floured prior to being dredged or were floured as a result of dredging."  See above comments on the 

Humphrey report that states nearly all the mercury in the sample prior to dredging passed through a 30 

mesh screen and the same for after.  It certainly appears to me it was both floured before AND after. 

 

DSEIR, page 4.2!36, lines 28!32, "Consequently, it is unlikely that suction dredges would recover either 

floured mercury in sediment dredged, or mercury floured by the suction and turbulence of the 

dredge."  This is an extreme leap of logic.  This conclusion can't be based on fact.  Clearly the ONLY 

report to have studied this determined that ALL mercury in the incoming gravel WAS floured, the 

dredge recovered 98% of the floured mercury.  This is completely unsupported by fact and the facts 

show exactly the opposite.  What is the definition of flouring – wouldn't passing through a 30 mesh 

screen achieve that threshold? 

 

Neither the Humphreys report nor the Fleck report which the DSEIR mercury discussion is based on 

evaluated the particle dimensions of the existing mercury prior to being dredged to after being dredged.  

Flouring by a suction dredge is conjecture and should be discarded lacking proof.   

 

Re!circulating Tank Experiment [Fleck page 56] 

 

The re!circulating tank experiment conducted by Dr. Alpers is key to the later assumptions and analysis 

used in developing mercury emissions and THg for TSS in the DSEIR.  If the data the results were derived 

from are flawed then all of the resulting analysis must be discarded.  An analysis of the Alpers study 

shows clear flaws in using this data as any kind of an estimation of the amount of particulated mercury 

that would be emitted from a dredge – these flaws include: 

 

 Using a dredge suction system without a sluice box which captures heavy material 

 Recycling suspended mercury through the impeller of the pump (not how a dredge operates) 

 Re!circulating the contaminated water back onto the bedrock ensured the mercury was 

fragmented and the source material was equally contaminated (normalized the material) 

 Using a calm, still water collection device (no current) to simulate a river, then repeatedly re!

fragmenting the mercury into smaller and smaller particles by running it through the pump 

impeller, then testing the tank sediments as if they were common dredge tailings and 

concluding this would simulate a running river with a flow of 2,000 cfs 

 

 

In this experiment (Fleck et al) Dr. Alpers used concentrated material from the bedrock that was 

collected using a suction dredge pump and hose – not a dredge.  Figure 4 below shows the setup used to 

collect the sample: 
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Figure 4.  Experiment Setup for Alper's Re!circulating Test  

 

Recommendations 

 

(1)  The DSEIR should reference the dredge mercury capture rate of 98% proven by Humphrey's and 

confirmed in the Fleck tests and use this rate in calculating mercury impacts.  

 

(2)  Both studies (Humphreys and Fleck) use flawed approaches to determine the suspended sediment 

mercury content, and both measurements should be discarded.  The only actual measurement found 

trace amounts of mercury (Fleck 2007) orders of magnitude below the stated THg(ss) rates. 

 

(3)  The use of Dr. Alper's data should be discarded based on not representing actual suction dredge 

operation which was the intended purpose.  Humphreys found that 98% of mercury was removed and 

additionally the circulation of mercury through the impeller of the pump does not represent how 

mercury is recovered and creates fragmentation rates that are not realistic.  Any reference or analysis 

based on the Alper's results should be discarded from the DSEIR. 

 

(4)  A government program should be established to receive mercury from gold dredgers in convenient 

locations throughout mining country.  The capability should include an on!the spot retorting capability 

to separate the amalgam.  Such a program would be far cheaper than the program contemplated by 

Humphreys and would provide miners free retorting. 
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CEQA Pg 226 

15384. SUBSTANTIAL EVIDENCE 

 

(a) “Substantial evidence” as used in these guidelines means enough relevant information and 

reasonable inferences from this information that a fair argument can be made to support a conclusion, 

even though other conclusions may be reached... Argument, speculation, unsubstantiated opinion or 

narrative, evidence which is clearly erroneous or inaccurate, or evidence of social or economic impacts 

which do not contribute to or are not caused by physical impacts on the environment does not constitute 

substantial evidence." 

 

It is inappropriate in light of the CEQA requirements to only evaluate the data in scientific reports that is 

negative while completely ignoring the evidence in the same reports that would lead to an opposite 

conclusion.  An example of this cherry picking of data is provided above in the Alpers analysis.  As 

represented the analysis was intended to depict the mercury emissions from a dredge under operating 

conditions while not replicating operating conditions in the least.  The DSEIR uses this analysis as the 

basis for far reaching conclusions unsubstantiated by fact. 

 

In the same Fleck report, the DSEIR ignores the results of the actual test of the 3" suction dredge in 2007 

under normal conditions dredging a hole in the same vicinity as the hand dug pits 1 and 2.  Other than 

the Humphreys effort this was the only evaluated dredge test in the literature.  Two actual dredge tests 

and the DSEIR fails to mention the results – yet it finds sufficient data in other parts of the same reports 

to reach conclusions about actual dredging – while ignoring the conflicting data of the two actual dredge 

tests that used real equipment under real scenarios in the exact same hot spots. 

 

Actual Dredge Test Results from 2007 3" Dredge Test [Fleck 2010] 

 

"Dredging appeared to have no major effect on pMeHg concentrations in the South Yuba River during 

the dredge operations. Concentrations of pMeHg in environmental samples were approximately twice 

those in the field blanks (table 4) ..." [Fleck] 

 

Figure 5 provides the results from the 3" dredge test.  These results are stunning, yet the DSEIR doesn't 

mention that measured MeHg was zero in 3 hours of dredging.  No Hg(II)r was produced and the fine 

THg was equal to the field blanks.  The total Hg measured in nanongrams was less than 1 part per 

trillion. 

 

The DSEIR and the Fleck report both state that the report would cover the effectiveness of using a 

suction dredge to recover mercury from the streambeds – but they don't.  For over 40 years now suction 

dredgers have been recovering mercury for free so the question of the effectiveness of the dredge is a 

valid research topic relative to the creation of the regulations. 

 

The results of the two actual dredge tests cited in the DSEIR provide highly positive results for the 

effectiveness of suction dredges and the extremely small amount of mercury released compared to the 

mercury recovered.  Yet the DSEIR doesn't consider this in making a determination of "Significant and 

Unavoidable."  This is clearly incorrect. 
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Figure 5.  Results of 3" Dredge Test by Fleck et al 2007 

 

Some important results from the Fleck test notably absent in the DSEIR: 

 

 Particulate MeHg – not detectable 

 MeHg – increased by 14 trillionths of a gram (14.2 ng/g) 

 fTHg – decreased (.53 ng/l to .47 ng/l) after 1 hour of dredging – this indicates measurements in 

the threshold range of the detector have a degree of variability in measurement accuracy 

 Hg(II)r – not detectable with a sensitivity of .40 ng/l 

  

 

 To further examine the flaws in the data and analysis you have to dig deeper into the actual results and 

the bias inherent in the results that created a wildly inaccurate portrayal of the cumulative effects of 

dredging. 
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FLAWS IN ANALYSIS 

 

This section provides my analysis of the data presented by Fleck, reported by the DSEIR that results in a 

finding that very few suction dredgers would create sufficient mercury to equal the entire watershed 

load.  To evaluate this finding required considerable time spent looking at the reported numbers.  What 

I found was clear bias by selective analysis of data that favored the finding of "Significant" while avoiding 

other data that showed it was "Less than Significant." 

 

First we'll look at the reporting of the results from the 3" dredge test.  The report creates an impossible 

situation as the amount of mercury in the concentrates exceeds the amount of mercury that should 

have been in the input (heads material).  A few of the problems encountered in evaluating the results of 

the test included no measurements of kg moved, cubic meters moved and the inaccurate measurements 

of Hg in the sampling.  This makes it extremely difficult to estimate the THg in the material and validate 

the numbers.   

 

To begin we need to estimate the total amount of material moved and multiply the point samples across 

the total kg moved.  The estimate of material moved, using the Keene production rates (unmodified) is 

in Table 4.  The material in concentrates is estimated from amount a 3" dredge should capture during 

the time period. 

 

 

 

Table 4.  Estimate of Material Moved 

 

Now that we have an estimate of the material moved we need the point samples to estimate the 

amount of mercury present in the source, tailings and concentrate based on the reported sampling.  This 

is provided in Table 5. 
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Table 5.  Measured Hg in the 3" Dredge Test 

 

Next we need to multiply the amount of mercury in the point estimates times the total amount moved 

to derive the total mercury amounts present in each of the samples. 

 

 

 

Table 6.  Estimate of Total Hg Present in Material By Sample 

 

 

Based on the point estimates the total Hg as measured in mg is 17.8mg in the source material, the 

tailings estimate is 7.8mg and the measured amount in the concentrates is 475mg.  These numbers 

reflect the total amount of mercury that should have been present if the sampling was correct.  This is 

shown graphically in Figure 6. 

 

Figure 6 reflects the calculations for how much mercury as a minimum must have been in the source 

material to result in the quantity of mercury found in the concentrates.  Based on Humphrey's estimates 

for dredge mercury capture rates the numbers actually work out very well.  The estimate for 2% in the 

tailings equals approximately 9 grams while the point estimate for the tailings was 7.8 grams.  The Fleck 

test confirmed the results from Humphreys – a suction dredge captures 98% of the mercury, releases 

only 2% back into the tailings and at no point is the mg/kg exceeding the thresholds for hazardous 

waste. 

THg (ng/kg) x kg moved THg in mtl (ng) THg in (ug) THg (mg)

Source Gravel 78,700                        227 17,864,900            17,865                  17.86                   

Tailings 34,500                        227 7,831,500               7,832                    7.83                      

Concentrate 19,007,000               25 475,175,000          475,175               475.18                 

Estimated Total Mercury Present in Sample Material from 3" Dredge Test
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Figure 6.  Fleck Reported Results for THg in 3" Dredge Test 

 

The above graph compares the estimate provided in the report for source material mercury with the 

graph on the right which estimates the minimum amount of source mercury that must have been 

present.  Fleck states the incoming material and the outgoing mercury had the same levels of mercury, 

but as shown above this scenario is impossible – the dredge ended up with far more mercury than was 

possible using the point estimates.   

 

The only two actual dredge tests demonstrate the extraordinary ability of a dredge to capture 

mercury while limiting the emissions from the dredge to less than 10% of the California Hazardous 

Material Threshold levels.   

 

Fleck takes the information above and states that "differences between heads and tails was minor..." 

Fleck, 2010 page 41).  It doesn't look minor.  The 3" dredge test confirms the Humphrey's data using a 

second, independent test in another mercury hotspot.  Fleck used a 20 mesh screen to screen the 

sediment both prior to dredging, during dredging and for the concentrates providing confirmation that 

mercury interspersed with river gravel is typically floured. 

 

Figure 7 provides the source material used to create the above tables and graphs. 
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Figure 7 – Fleck Results of 3" Dredge Test 

 

As proved by Fleck the mercury is not being methylated – measured levels were zero (Fleck Table 4, 

page 40 and above).  The measured Hg(II)r levels in ng/g were lower – across the board than the 

measured Hg(II)r levels in the incoming gravel.  From Fleck's data it is strongly indicative that a suction 

dredge is both highly efficient at removing mercury and is providing no MeHg or Hg(II)r into the 

environment.  It is striking that the DSEIR reaches just the opposite conclusion but not surprising as the 

DSEIR used large portions of the Fleck report to derive its conclusions.  Notably absent is any mention 

that a dredge is removing 98% of the mercury from the environment (for free and without a 

government program) and that testing has shown extraordinarily small levels of Hg(II)r and no levels of 

MeHg. 
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The only conclusion you can reach is the DSEIR is intentionally avoiding the topic of how much mercury a 

dredge captures.  As shown in Figure 7 above the measured MeHg downstream from the dredge was 

zero, but again this isn't mentioned in the DSEIR. 

 

Recommendations 

 

The mercury analysis included in the DSEIR is too limited and flawed to be used as a basis to conclude 

suction dredging results as "Significant and Unavoidable" impacts.  The mercury study should be 

discarded from the DSEIR and simply replaced with a comment that says there is insufficient scientific 

information at this time to conclude suction dredging creates negative impacts.  Further the evidence 

should be peer reviewed by both qualified personnel from the dredging community as well as 

government personnel prior to being released.  I ask that CDFG consider the impact of releasing this 

type of flawed data based on such limited analysis that contains so many serious errors and omissions of 

important data relative to the conclusions.  The conclusion reached in the DSEIR of "Significant and 

Unavoidable" is not supported by the facts. 

 

EXAMPLES OF FLAWS IN THE ANALYSIS 

 

The DSEIR uses the Humphreys 2005 paper to provide a mercury discharge rate of 298 ppm but fails to 

mention the dredge was purposely recovering liquid (elemental) mercury and the purpose of the study 

was to recover mercury – the operators were literally dredging mercury  "Team members used special 

care to find and dredge large liquid mercury droplets as well as mercury!laden sediment from the 

site."  [Humphreys Report, 2005].   

 

The Humphreys study measured the suspended mercury rate (discharge rate of 298ppm) by using a 

settling tank based on only the concentrated sediments sieved through a 30 mesh screen.  It would be 

impossible for a dredge to discharge this amount of mercury.  The 298ppm rate is based on discharging 

the concentrated material only – not the source material.  It is incorrect to conclude based on sampling 

of the captured material, then putting the captured material into a still water tank that this would be 

the discharge rate from the dredge.  The DSEIR seizes on this flawed data and then proceeds to 

construct an entire scenario that is based on theoretical leaps – not based on a real suction dredge. 

 

As stated the bedrock contact layer in Pit #2 had high concentrations of mercury (Hg(II)r).   In the DSEIR 

they state that the fine particles of pit #2 had 2!3 orders of magnitude more mercury mass than pit #1.  

The DSEIR then uses the data provided by Fleck to perform calculations for suspended mercury in 

regards to watershed loading rates.  However, the Fleck study used a closed circuit test, not using a 

dredge with a sluice box and purposefully introduced the output from the bedrock material into a tank 

to study the effects of suspended particulates and mercury.  It did not attempt to characterize what this 

effect would be in the real world.  The DSEIR takes these results (no sluice box and standing water) and 

uses them to calculate THg loading.  The DSEIR uses this material even though the Fleck test found no 

levels of Hg(II)r or MeHg were being output by the dredge with the sluice box. 
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The Fleck study found that in using the closed system test the suspended mercury tended to attach itself 

over time to the finer particles in higher and higher densities – this would indicate that the finer 

particles themselves would become denser and would precipitate out as they collected mercury from 

either the dredge or other sources.  The Fleck report, being conducted in a closed tank, used a water 

body unaffected by movement which would indicate that the collection of mercury on the fine particles 

would not occur at these abnormally high rates during transport in the stream.  All of the suspended 

particle analysis must be thrown out as the method used to create the fine particles included running 

contaminated water repeatedly through the impeller of a pump (not the way material is processed in a 

dredge), the material was likely run through the impeller over a thousand times according to witnesses 

of the test.  The closed circuit test does not represent the results from an actual dredge test. 

 

MERCURY REMOBILIZATION 

 

The issue of the release of mercury that would otherwise be "locked" in a sediment layer is used as an 

argument against suction dredging.  The material from Pit 1 and 2 were collected by digging with a 

shovel and pick – not using a dredge so any measurements we use from these pits we must be cautious 

– none of the analysis provides a capture rate for the suction dredge [See Humphreys 2005].   

 

The following section shows how completely different conclusions can be reached by using the exact 

same source data, but including the extraordinary ability of a dredge to capture mercury.  For this 

analysis we will use Test Pit #2 from the Fleck study.  The typical dredge hole is far wider at the top than 

the bottom, as Fleck reported it is 4x larger at the top than the bottom. 

 

As Fleck and Humphreys found the majority of material in a dredge hole is >1mm – approximately 98% 

of material exceeds this size.   During the Fleck study the team measured the amount of material in each 

layer and found the concentrated layer is about 2% of the total material moved.  Taking into account the 

time required to move this material results in far different numbers than are provided in the DSEIR. 

 

To consolidate the analysis I merged the Overburden layer and the First Contact Layer into one layer 

called Overburden.  The DSEIR focuses on the particles sizes smaller than .063mm as they state these 

particles are most likely to be suspended.   

 

In both referenced studies the conclusion are the same from the data presented suction dredges 

remove almost all of the mercury present (even floured mercury) and there is no reasonable scenario 

where a suction dredge would ever exceed the threshold for hazardous waste. 
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Figure 8.  Construction of a Dredge Hole 

 

The variables needed are the amount of fine particulates and the amount of time spent moving that 

material.  As Fleck reports it is a fraction of the time, the DSEIR does not account for the fraction of time, 

but assumes that all material being moved is less than .063mm.  To evaluate this we will deconstruct  

Fleck's test pit #2. 

 

Figure 8 provides a graphical breakout of the material by layer from Pit #2.  As expected there is far 

more material in the overburden layers than in the targeted layers. 
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Figure 9.  Composition of Test Pit #2 

 

Figure 9 shows you have to move a lot of material to get to the bedrock zone.  Moving this material 

takes time and to evaluate the release of mercury by suction dredges we have to estimate the material 

moved over time.  Using the data provided by Keene Engineering for expected dredge material rates in 

different types of materials Table 7 is provided as a measure of time required to dredge each layer.   

 

 

 

Table 7.  Time Required to Dredge Pit #2 – If it was actually dredged 
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Graphically this is shown in Figure 10. 

 

 

 

Figure 10.  Time Spent Dredging Pit #2 

 

The basis for the follow on discussion in this paper is provided in Figures 9!10 the time required to move 

the material.  The DSEIR assumes that all material moved is <.063 but does not account for the total 

material or time required to reach that layer.  As is clearly shown from the data provided from Fleck, and 

using the Keene provided dredge material movement rates (unmodified) the time spent moving material 

on the bedrock would be approximately 20 minutes out of 16 total hours spent dredging.   

 

A second factor that any experienced dredger would confirm is the high percentage of holes that you 

just quit on before ever reaching the bedrock layer.  Dave McCracken reports that the maximum depth 

reach of a 4" dredge is 4', the maximum of a 5" is 5' and so forth [Dave McCracken written comments to 

CDFG dated 10 April 2011].  I have found through experience this to be the case.  Often you begin a hole 

without knowledge of the level of overburden on the bedrock (sample pit).  I would assume that at least 

30% of the holes I begin on – I abandon because they exceed the depth reach of my 4" dredge.  In other 

words the time consumed to reach the pay layer exceeds the potential payoff because as shown above 

the amount of material is exponential, not linear.  This quirk of gold dredging isn't accounted for in the 
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time studies by Fleck or considered in the DSEIR.  The DSEIR assumes that all the material moved is 

<.063mm. 

 

We need to deconstruct each layer of the Test Pit #2 (Fleck 2010) to determine how much total mercury 

was available for extraction.  All measurements are based on point samples from the layers provided in 

the data.  The Overburden Layers includes the OBL layer and the First Contact Layer measurements. 

 

Overburden Layer Breakdown 

 

 

 

Figure 11.  Distribution of Particles By Size in the Overburden 

 

It took 13 hours to move the material in the Overburden Layer so the question becomes how much 

mercury did we mobilize?  Table 8 provides the total mercury mobilized in this layer. 

 

 

 

Table 8.  Total Mercury From the Overburden Layer Based on Kg Moved 
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The total mercury in this layer is 50.29 mg with an average mercury level of .03 mg/kg far below the 

threshold for mercury set by the California Department of Toxic Substance Control (20mg/kg). 

 

Important to this analysis, and the conclusions in the DSEIR is we have spent over 13 hours dredging the 

overburden layer; we've moved 1,505 kg of material but we've only moved 16kg of material less than 

.063mm.  The time we spent dredging that material was 3 minutes out of 13 hours. 

 

The conclusions from the DSEIR is based on the entire amount of material and entire amount of time 

was spent moving material < .063mm AND a mercury contamination rate equal to the concentrated 

material.  Based on time required to move material to reach this material – it is impossible. 

 

Compacted Sediment Layer Breakdown 

 

The distribution of particles from the Compacted Sediment Layer is provided in Table 9. 

 

 

 

Table 9.  Mercury vs. Time for the Compacted Sediment Layer 

 

After removing the overburden layers (13 hours of effort) we're finally in a layer that has a high density 

of material.  Let's evaluate these findings against the threshold for hazardous waste.  We have produced 

229 mg of mercury the hourly rate for this would be 38mg per hour.  Of the six hours spent dredging this 

layer we spent six minutes out of the total 6 hours of dredging time to move the material.  How do we 

compare to the threshold limit for hazardous waste?  Based on kg moved and THg recovered in mg we 

have a rate of .3mg/kg  again far below the threshold of 20mg per kg. 
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Figure 12.  Compacted Sediment Layer Particle Distribution 

 

 

Bedrock Contact Layer Breakdown 

 

 

 

Table 10.  Mercury vs. Time for the Bedrock Contact Layer 

 

After nearly 19 hours of dredging we have finally reached the layer the DSEIR bases its conclusions on – 

bedrock.  In reaching this layer and cleaning it we have mobilized 45 mg of mercury.  This equates to 

.42mg per kg moved – again far below the threshold.  How long did we spend in the layers less than 

.25mm including the fine particulate less than .063mm?  As shown in Table 10 the time required to 

move the material less than 1.0mm as a percentage of the total material was less than 1 minute. 
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Figure 13.  Bedrock Contact Layer Particle Distribution 

 

Surprisingly, despite the DSEIRs alarmist writings we find that even in the lowest and densest material 

we still have only a fraction of the material that is less than .063mm.  Of particular interest is this layer 

would require less than one hour of dredging time to completely recover all the material. The yield of 

total mercury from this layer is significantly less than the yield from the compacted sediment layer – 

likely this is due to the difference in material moved:  762 kg vs. 107 kg.  If multiplied out the two yields 

would be relatively the same.   

 

Of 19.4 hours dredging we spent less than ten minutes dredging material <.063mm.  The DSEIR would 

have used the entire 19.4 hours and the entire amount as <.063mm to reach its conclusions.  It's wrong. 

 

From the Bedrock Contact Layer the DSEIR focuses on in attempting to prove the harmful potential of 

dredging we see yet again that the total mercury produced from this layer is 45mg with 107kg of 

material moved and a .42 mg/kg rate compared to the threshold of 20 mg/kg set by the State.  These 

are remarkable numbers considering this study was done in a known mercury hotspot (Malakoff Diggin's 

mercury concentration). 

 

Summary of Analysis of  Mobilized Mercury 

 

The above analysis was based on the data provided in the Fleck study and repeated in the DSEIR.  The 

flawed data analysis provides the foundation for the argument in the DSEIR that dredges are 

remobilizing mercury at high rates and that a relatively limited number of dredgers could mobilize more 

mercury than the entire watershed natural rate.  Based on the above breakout of layers in Pit #2 and the 

time required to move that material a more accurate estimate of mercury released can be provided. 
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The total mercury mobilized from all layers during our two days of dredging Pit #2 is less than one gram 

as shown below. 

 

 

 

Table 11.  Total Mercury Recovered from Pit #2 

 

Of the total mercury produced how much of this mercury would be released into the tailings versus 

being captured by the dredge.  Using the 98% efficiency rate provided by Humphreys the following 

calculations estimate the mercury into the tailings –The release of mercury in the tailings and does not 

mean the mercury was suspended. 

 

 

 

Table 12.  Time Required to Reach Natural Load of S. Yuba River 

 

Table 12 provides the hours by layer, and the total hours for equal type pits to reach the natural load of 

the S. Yuba River.  Taking into account the amount of Hg captured by the dredge and the variance in 

layers the number of dredging hours required to reach the natural load is 2.3 million hours.  This is in 

sharp contrast to the chart provided in the DSEIR which is a direct extract from the Fleck report.  It is 

clear that the authors of the DSEIR did not understand the source data.  The source data is only referring 

to the amount of Hg in the silt and clay layers which constitutes only 2% of the total material in the pit.  

Secondly, the authors of the DSEIR ignored the findings from Humphreys which proved a dredge 

captures 98% of the mercury – including floured mercury. 
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Figure 14.  DSEIR Analysis of Dredge Hours Required 

 

1,100 Hours or 2,800,000 hours – Who is Right? 

 

To determine the accuracy of the DSEIR conclusions I used the same source data but accurately 

computed the amount of THg produced by a dredge as shown in the earlier section on mercury 

remobilization.  Using the results and rates for the 4" dredge and the actual capture rates you get 

substantially different results. 

 

The  graph above shows approximately 1,100 hours of dredging would be required to produce the entire 

annual natural loading (in mg) of the S. Yuba Rivershed.  This is ridiculous.  A more accurate calculation, 

accounting for the fact that 95% of time is spent in accessing the compacted layers yields a total number 

of dredge hours of 2.8 million hours.  The DSEIR does not account for the cumulative nature of hours 

spent dredging to reach the concentrated layers, it simply assumes that all output is less than .063mm.  

It appears the authors of the DSEIR did no independent quantitative analysis of the numbers but merely 

transcribed them from Fleck – and selectively transcribed the numbers that bolstered the position that 

dredging was harmful while ignoring the actual results.   

 

A comparison of the two calculations is provided in Figure 15 below. 
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Figure 15.  DSEIR Conclusions versus Actual Dredge Rates 

 

 

Dredge Discharges as Reported By the DSEIR 

 

The complete lack of analysis based on the variables of dredging is notably absent in the studies and the 

DSEIR.  Again it appears the analysis was set up to deliberately show the harm from a dredge.  To prove 

this point I will use the exact same numbers with the analysis shown above relative to dredge rates and 

material moved to demonstrate how far off the DSEIR numbers really are. 

 

DSEIR, Figure 4.2!7 is shown below.  This figure is important as it begins the discussion of how many 

dredgers would be required to produce the natural load for the watershed.  Only using the figures for 

the 4" dredge we will use the same numbers to reach an alternate, but fact based conclusion. 
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Figure 16.  Chart from DSEIR estimating THg Discharge by Dredgers 

 

To analyze the validity of this chart you must determine how it was built.  Table 10c from the Fleck 

report was used to extract the cubic meters per hour and the sediment in kg/hr that a 4" dredge could 

move, then the DSEIR graphed the THg in mg/hr based on Table 10c based on a TSS Hg level provided by 

the flawed re!circulating tank experiment.  The authors of the DSEIR did no independent analysis of the 

either the source or validity of the data, they merely transcribed it, and then performed calculations that 

supported their desired end state. 

 

The DSEIR chart uses the concentrated sample mercury level as the output from the dredge and 

assumes that the entire time spent dredging is in this concentrated level.  Both assumptions are wildly 

off the mark and distort the true output by orders of magnitude. 

 

Table 10c gives the theoretical maximum amount of mercury that could have been moved assuming that 

a dredge is operating in only material less than .063mm.  This is impossible as proved earlier.  It took 19 

hours of dredging time to reach the bedrock layer.  To refute the chart in Figure 16 as provided in the 

DSEIR you simply need to look at the breakdown of the Bedrock Layer component of Pit #2 and derive 

time requirements based on the type of material moved.  We can easily estimate the total time required 

to move the component of the layer in the .063mm range: 

 



Page 31                                                                                              Mercury Response 2 May 2011  Maksymyk 

 

 

 

Table 13.  Detailed Breakdown of Time Required to Move Material in the Bedrock Contact Layer 

 

While the chart in the DSEIR estimates that a single dredger would produce 296 mg/hr of mercury you 

can see from the above that only 1.2 minutes were spent (after 16 hours of dredging) to move this 

material.  It's an impossible and meaningless calculation provided by the DSEIR the equivalent of 

theoretically asking how long it would take for a dredge to travel to the moon.  It can't happen.  Under 

physical constraints of time required to move material to reach the bedrock layer and the amount of 

material moved it is impossible to ever achieve the rates provided in the DSEIR.  Using Table 4.2!4 of the 

DSEIR we will examine the human health aspects of this event. 

 

 

 

Table 14.  Evaluation of Table 4.2!4 from DSEIR 

 

The first 2 columns of Table 14 exactly match the table used in the DSEIR to show the ug/L rate of 

release from a suction dredge in Pit #2 (I used their assumption of 296mg/hr).  However, as noted above 

the DSEIR assumes that all the time was moving particles less than .063mm AND assumes that all 

particles moved become suspended at the TSS suspension rate (false and poor assumption).  As 

exhaustively shown in the previous section the time required to move the material that is less than 

.063mm is proven to be .01 hours.  To derive a realistic number we have to account for only the fraction 

of time spent moving that material.  To assume the entire dredging time is spent in particles less than 
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.063mm is complete fantasy – a dredgers fantasy for certain.  Multiplying the numbers provided in the 

DSEIR by the fraction of time spent moving them provides an entirely different picture of THg mobilized 

per hour – several orders of magnitude lower and well below the human health criterion. 

 

The DSEIR is deceptive in relating Table 4.2!4 to the California Human Health Criterion.  The actual 

criterion is provided below in Figure 17.  The DSEIR fails to mention that the measurement is a 30 day 

average.  Even if you accept the DSEIR data you are still below the health criterion – even if you were 

dredging solid for 8 hours straight in material less than .063mm  you would still average out well below 

the criterion.  This is completely misleading and the selective use of the information does not meet the 

requirements under CEQA to provide all the facts. 

 

 

 

Figure 17.  California Criteria for Mercury in Waters – Human Health Criterion 

 

The DSEIR is wrong by several orders of magnitude and the presentation of the data shows a bias in the 

outcome as well as a lack of understanding of the cumulative nature of time required to reach the layer 

under study.  It is impossible to achieve the numbers presented in the DSEIR.  The actual numbers show 

no realistic number of dredgers could possible equal the load.  Table 15 provides the calculations for the 

graph in Figure 15. 

 

 

 

Table 15.  Hours Required to Reach Natural Hg Load, S. Yuba River 

SUMMARY 

 

The preceding sections dispute the conclusions in the DSEIR and specifically dispute the finding of 

"Significant and Unavoidable."  As shown from an accurate look at the data there are no feasible 

number of dredgers that could possible contribute sufficient mercury to exceed the natural load.  

Secondly, there is no situation in which a suction dredge will exceed the hazardous waste criteria set by 
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the state.  It is impossible to achieve the rates the conclusions are based on in the DSEIR and the 

selective use and exclusion of data discredits both the source experiments and the resulting analysis. 

 

Finally, the effectiveness of a dredge in capturing mercury! both floured and not floured is not 

discussed.  A 98% capture rate must be applied to all discussions relative to the mercury mobilized by a 

suction dredge. 

 

 

FLAWS IN THE ANALYSIS 

 

 To reach the compacted layer requires a cumulative consideration of dredging time, you can't 

reach that layer without the effort to move the overburden – you must account for the time to 

reach the layer 

 

 The analysis does not account for any type of dredge efficiency rate which according to 

Humphreys [a government scientist] the dredge Hg capture rate is 98%. 

 

 You can't assume the particles less than .063mm from Pit #2 would have been equal to that 

collected through a dredge – the sifting process shown in Figure 18 [Fleck] would have resulted 

in the flouring of mercury that would probably have exceeded any flouring during dredging.  The 

manual sorting and sifting itself would have floured the mercury to a greater extent than a 

dredge would have. 

 

 

 

Figure 18.  Sifting Process of Material Used to Classify Particles 
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CONCLUSIONS 

 

The DSEIR conclusion states  1,100 dredging hours (4" dredge) would produce the entire natural load in 

the S. Yuba River.  The actual hours (4" dredge) required would be 2,280,752 using the source data for 

the DSEIR. 

 

Both of the above hours assume every dredger in the state is mining at the confluence of Humbug Creek 

and the Yuba River, an impossible dredge density, the comparison of current dredgers to effort required 

would be: 

 

 

 

Table 16.  Dredgers Required to Reach Natural Load of the S. Yuba River Watershed 

 

If we had 14,490 dredgers all dredging at the confluence of Humbug Creek and the S. Yuba River and 

all in material equal to test pit #2 we could produce the natural load of the Yuba River.   

 

The Humphreys test shows that even the floured mercury is discharged with the sediment – it is not re!

suspended as the DSEIR states and confirmed by Fleck in the dredge test.  In the Humphreys test, and 

confirmed by the Fleck test ! 98% of mercury was captured by the dredge and 2% was found in the 

sediment in the tailings of the dredge.  It is extraordinarily unlikely and probably an immeasurable 

amount that is being converted to MeHg. 
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Methylized Mercury (MeHg) Analysis 

 

The DSEIR attempts to provide a linkage between MeHg and suction dredging activities.  The data and 

results do not support the DSEIR's conclusions. 

 

The Fleck study [Fleck 2010] page 36 states "Dredging appeared to have no major effect on pMeHg 

concentrations in the South Yuba River during the dredge operations...Concentraions of fMeHg were 

all below the method detection limit (MDL) of .040 ng/L except for one sample..." 

 

Page 4.2!46 discussion of MeHg.  Lines 28!30 "...Recent studies indicate that following resuspension of 

South Yuba River sediments, both from Pit #1 and Pit #2: BC, increased methylation was not observed 

after deposition into South Yuba River receiving sediments...".  This finding would be consistent with my 

calculations but it is not consistent with their assumptions of increased MeHg loading into both biota 

and the delta load.  This is in light of the results from the 3" dredge test which showed a reduction in 

Hg(II)r from source material to tailings. 

 

The above example indicates MeHg effects are non!existent from dredging.  Additionally, the DSEIR 

allows for no evaporation of the mercury enroute to the Delta, while the California Water Quality Board 

found that up to 50% of MeHg is lost in transport due to evaporation: 

 

 "Preliminary photodegradation study results for the Sacramento River near Rio Vista (Byington et 

al., 2005) suggest that methylmercury loss from photodegradation may account for more than 

50% of the unknown loss rate illustrated in Figure 1." [California Environmental Protection Agency, 

Sacramento – San Joaquin Delta Estuary TMDL for Methylmercury Staff Report Draft , February 2008]. 

 

Even if a suction dredge somehow contributed to MeHg in the river the analysis must include the 

photdegradation of the MeHg.  The analysis does not account for this. 

 

 

Effects of Dredging on Biota and Natural Rates of Hg 

 

Finally we reach the crucial question in regards to the DSEIR and the proposed program – is dredging 

deleterious to fish?  We have shown that the mercury mobilization rates from dredges, as measured in 

the output from the dredge sluice box are orders of magnitude less than the DSEIR claims.  Actual field 

measurements of an operating dredge [Fleck and Humphreys] confirm that the release of Hg, Hg(II)r and 

MeHg are insignificant.  We have additionally shown that the releases from a suction dredge are always 

below the established rates for Hazardous wastes.  So the question becomes the cumulative effect of 

dredgers on wildlife. 

 

An accurate measure of this impact is the sampling of biota as conducted during the Fleck study, 

unfortunately such a study in the field has so many variables it becomes impossible to determine the 

proximate cause, but it is fairly easy to demonstrate that the river itself contributes far more mercury 

than all of the dredgers could possibly contribute. 
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The MeHg study and analysis in the DSEIR, while likely accurately measuring the MeHg in tissue of 

various insects are incorrect in a number of ways. 

 

We'll start with fish. 

 

Page 4.2!47 reports that Rainbow Trout measured Hg levels were .17ppm versus the national average of 

.11ppm, however the DSEIR report is misleading as the averages provided by the US EPA provide wide 

bands of averages.  To select only the lowest amount is deceptive and tends to skew the readers opinion 

of the issue.  After 40 years of dredging it appears the real impacts on fish species are quite low.  If the 

effects on re!suspension were as drastic as the report claims we would expect to see much higher levels. 

 

 

 

Figure 19.  US EPA Ranges of Average Mercury Concentration 

 

For perspective we need to understand that in rivers where gold dredging is taking place the measured 

MeHg levels are almost without exception within the ranges of measured levels across the United States 

as provided by the US EPA table in Figure 19.  It's important to note that the single biggest contributor of 

MeHg to the environment is power plants (approximately 70%).  The prevailing winds and rain patterns 

deposit the MeHg in the Sierras.  There is no verifiable link to dredging  in the DSEIR table. 

 

The above table is compared to the DSEIR provided table: 
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Figure 20.  Table 4.2!3 from the DSEIR for Mercury Concentrations 

 

As mg/kg is the same as ppm no conversion is necessary.  Comparing only largemouth bass you can see 

that they are within the ranges for the U.S. including areas where gold mining is not taking place.  Table 

4.2!3 may be interesting, but it is deceptive to use this table as a premise that gold mining is causing 

these levels of MeHg.   The table also provides only the "highest mean concentration."   

 

 

The DSEIR references the Fleck analysis of larval MeHg levels during 2007 and 2008.  The statement on 

differences in MeHg levels is based on no differences between the water years except for dredging 

being banned in 2008.  Let's take a closer look at this conclusion and test the validity of a two variable 

hypothesis where the two variables are suction dredges and flood events – can we only look at these 

two variables and determine a conclusion?  Let's see. 
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Figure 21.  Water Years 2007 and 2008 at Jones Bar Measuring Station 

 

When conducting a study it seems somewhat unscientific to simply say qualitatively that the two water 

years were the same.  The above chart shows the water years were not the same.  Water year 2007 had 

a spring flood event that was 20% higher than the spring flood event in 2008, surprisingly almost the 

same difference as measured in MeHg. 

 

Differences are summarized in Table 17. 

 

 

 

Table 17.  Decreases in MeHg from 2007 to 2008 

 

The source data for Table 17 is provided in the Fleck Report.  Fleck does not provide the detailed source 

data – only the average MeHg for a certain number of collected species.  It is difficult to determine, 

lacking precise data if the differences are meaningful or if they are attributable to sampling locations or 

time of the year.  The square of the deviations presents yet another problem – there is a high variability 

about the mean of the samples collected but there seems to be consistently higher variability in the 

2007 data than the 2008 data.  It's truly hard to make sense of this data and I would need to examine 
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the source data to make some type of conclusion.  The only meaningful conclusion one can make of this 

data is there was a much higher variance in measured MeHg in 2007 than was found in 2008 and the 

differences, statistically, can't discount the effect of the spring flood. 

 

The spring flood events as shown in Figure 21 provide yet another variable: the timing of the floods.  

While above we looked at differences in MeHg compared to the samples from year to year we can see 

the timing of the floods – which would discharge mercury are different.  In 2007 the flood event 

occurred on 11 February while in 2008 the event occurred on 4 January.  This is significant when you 

compare it to the timing of hatches in the Sierra Nevada.  Overlaying the spring flood events with the 

hatches presents yet another variable not considered. 

 

 

 

Figure 22.  Spring Hatch Events 

 

The timing of floods and the impact of MeHg on larvae needs to consider the timing of the hatches to 

make sense of the MeHg results.  In this case the February flood occurred during a major hatch and just 

prior to the start of most hatches.  The January flood would have had no impact on any hatches.  

Hatches are a difficult subject as they will be relative to elevation, but the point is the timing of the 

hatch is important in respect to flood events.  Different sub!species will hatch at different times and the 

age difference of the larvae can show considerable variance.  It's just too simple to compare year to year 

and conclude the only variable that changed was the presence of suction dredges.   
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Flood Event Contribution to Hg Loading 

 

The impact of flood events is discounted in the DSEIR.  During the Fleck study they measured the THg 

release from Humbug Creek and the South Yuba River so we can do analysis using that data.  While the 

Fleck report labels the event a "storm event" from the chart below I think we can agree it was a flood 

event, especially in relation to the water data presented for 2007 and 2008. 

 

 

Figure 23.  Graph of Flood Event for 5 May 2009 

 

Interestingly 2009 was an active water year, in addition to the chart above the other flood events for 

that year are shown below. 

 

Figure 24.  Flood Events for 2009 
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The size and timing of the floods in 2009 appear to coincide with the hatches.  I would speculate that 

2009 measured MeHg levels will be higher than 2007 and the variance amongst collected specimens will 

be tighter. 

 

There are no water measurements for volume of flow for Humbug Creek but the Fleck study collected 

point samples (unknown how many, time of day, flow rate at the specific point or flow rate of Humbug 

Creek).  However, given all these variables that weren't collected it's still of value that they collected Hg 

samples from the river at flood stage.   To estimate Humbug Creek I used 500cfs – about 5% of the flow 

of the S. Yuba River during the flood event – likely this is low. 

 

 

 

Figure 25.  May 5
th

 Flood Event 

 

Conspicuously absent from the DSEIR is any analysis of the flood event reported by Fleck.  Samples were 

collected of the 5 May 2009 event and analyzed for mercury content.  The peak of the flood was near 

0800 on 5 May.  Given travel time to the site it is likely that samples were taken after 1200, 
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approximately 1,000 cfs below the peak.  It is commendable that they took these samples.  The resulting 

analysis in comparison to the dredge output, and the output from the recirculating tank experiment is 

shown in Figure 25 above.  

 

The estimation of the recirculating tank experiment is provided above assuming the flow output of the 

dredge over one hour with the contamination levels measured in the tank.  The output from the tank is 

a mere fraction of what is output naturally.  As mentioned earlier to output that amount of material 

from the <.063 material would require an exponential increase in time required.  It's impossible to do 

but is provided as a comparison to the natural event.  The summary calculations used in the graph are 

provided in Table 18. 

 

 

 

Table 18.  Hg Produced through Natural Storm Event on 5 May 2009 

 

The full calculations are provided in Table 19. 

 

 

 

Table 19.  Storm Event Calculations 

 

 As opposed to the conclusions reached in the DSEIR – a single storm event indicates that one flood can 

produce the entire natural watershed load for the year.  Again, this isn't mentioned, I would think it 

would be relevant.  The only conclusion you can reach from this data is our time would be better spent 

limiting the number of storm events to one every 1.5 years than we would limiting the number of 

dredgers to 4,000. 
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Finally, the DSEIR makes the unsubstantiated claim that on page 4.2!52, lines 8!10, "Suction dredging 

operators may target deep sediments [i.e. those too deep to be available to scour under winter flows], 

and thus mobilize sediment that may not be mobilized by typical winter high flow events." 

 

This statement is not substantiated anywhere in the literature and disregards the "storm" event of May 

5
th

 that showed the single natural load of the watershed is produced in 24 hours.  Secondly, the DSEIR 

disregards the Humphrey finding that mercury actually moves during low flow events.  "Post dredge test 

inspections show that during low flow periods (200cfs) sediment does not travel over the bedrock 

hump.  But post dredge test inspections also showed that mercury had re!deposited on the bedrock 

that had been dredged clean." [Humphreys 2005]. 

 

Anyone who has ever played with mercury as a kid knows that mercury, as a liquid metal and being 

nearly as dense as gold, will travel by gravity and will fragment and recollect.  It is completely false to 

believe that mercury is not constantly reacting to the forces of gravity in a stream, regardless of flow 

events.  Mercury moves during all stages of the river.  Dredges remove this mercury prior to its 

remobilization. 

 

 

 

RECOMMMENDATIONS:   

 

Eliminate the mercury studies and analysis from the final DSEIR based on limited data and analysis of an 

exceptionally complex topic requiring considerable additional study that incorporates a much higher 

variable consideration. 

 

Evaluate the ability of a "flare jet" dredge to recover mercury – it is likely higher than the 98% reported 

by Humphrey's as a flare jet reduces the flow of water into the header box which should result in less 

flouring. 

 

The proposed program limitation of permits to 4,000 is not based on evidence, scientific studies or facts.  

All data and analysis shows no reasonable number of dredgers could approach natural loading of the 

rivers – continue with the current (1994) program with no limits on permits or nozzle sizes. 

 

There is no basis to limit either the nozzle size or the number of permits based on mercury analysis. 

 

Future studies should structure their experiments more carefully and the analysis of the data should be 

accomplished without bias. 
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