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 February 22, 2010 
 
 

Ms. Carrie Bohan                  
Project Review Supervisor 
State of Alaska Department of Natural Resources 
Division of Ocean and Coastal Management 
302 Gold Street PO Box 110030 
Juneau, Alaska 99811-1030 

 
 Re:  Douglas Harbor POA-2000-495-M3 Response to DNR Request for Additional Information 
 

The following is written to respond to the requests for additional information contained in the DNR 
Division of Coastal and Ocean Management letter dated January 7, 2010.  Responses to the (15) 
inquiries are given following a brief summary of the history of the basin and an explanation of why 
dredging is required.  

As stated in our application, the Corps of Engineers constructed the Douglas Harbor moorage basin 
in 1960 and dredged the basin to a controlling depth of minus 12 feet MLLW.  The Corps chose this 
depth during design of the harbor and judged it adequate for the vessels expected to use the facility 
taking into account the low tides experienced in 1960.  

NOAA has been recording tide levels in Juneau Harbor since the 1930’s.  Douglas Harbor is about 
1.5 miles south of the official NOAA tide recording station.  An examination of verified tidal data 
from Juneau Harbors shows that the lowest low tides experienced during the original design 
timeframe was minus 3.2 feet MLLW (see table below). 

1959 Lowest Tides 

Month Jan Feb March April May June July Aug Sept Oct Nov Dec
Tide(ft) -1.72 -1.52 -1.32 -3.22 -3.02 -2.61 -1.81 -1.12 0.18 -1.92 -2.72 -3.12

 
This means that the harbor had a maximum depth at the lowest tides of about 8.9 feet.  In other 
words, vessels drawing less than 8.5 feet could use the harbor at all stages of the tide. 

The proposed action calls for dredging the existing moorage basin to minus 14 feet MLLW.  This 
may seem that we are proposing to increase the effective depth of the harbor.  However, an 
examination of verified tidal data from the Juneau Harbor station shows the lowest tides currently 
being experienced are a little over minus 6.1 feet MLLW, nearly 3 feet lower than the lowest tides 
experienced in 1959 (see table below).  This is because the sea level in Juneau is falling due to glacial 
rebound and other factors. 

2008 Lowest Tides 

Month Jan Feb March April May June July Aug Sept Oct Nov Dec
Tide(ft) -4.51 -3.82 -2.53 -4.53 -5.10 -4.12 -3.87 -4.01 -2.15 -3.13 -4.78 -6.13
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Therefore, the maximum depth of the moorage basin at today’s lowest tides is about 7.9 feet.  Our 
proposed action allows vessels drawing less than 7.5 feet to use the harbor at all stages of the tide, 
one foot less than the original harbor design.  During the design process, we considered dredging to 
minus 15 feet MLLW to match the original operation of the harbor.  However, after careful 
evaluation, we elected to give up a foot so we could minimize the dredging volume.  We are not 
comfortable reducing the operating envelope further as we expect that deeper draft vessels will not 
be able to operate at all stages of the tide towards the end of the useful life of the replacement facility 
due to falling seal level. 

We are proposing to modestly enlarge the original moorage basin.  This is being done to increase the 
operating area for vessels using the perimeter of the facility.  At the current facility, vessels mooring 
at the landward perimeters of the float system (along Savikko Road and Mayflower Causeway) are 
greatly restricted in their ability to maneuver.  Though the area footprint of the new float layout is 
less than the original footprint, we are proposing to modestly enlarge the basin so that vessels can use 
the facility during more of the tide cycle without grounding.  Again, we chose a design that would 
minimize dredge operations and provide good access to landward perimeter of the float system 
during typical tidal stages. 

Maintenance dredging is probably the best way to characterize the true nature of the work.   We are 
trying to preserve the existing operation of the harbor and at the same time removing the current 
grounding hazards.  We are not trying expand the harbor to accommodate classes of vessels different 
that those currently using the facility. 

The following are responses to the (15) requests for additional information: 
 

1. Provide information and a description of why allowing lower water quality is necessary to 
accommodate important economic or social development in the area where the water is located.  
 
This is a question based on an assumption that water quality will be exceeded and why that should be 
allowed.  The first part of this question has been addressed by a series of controlled experiments 
required by law that were performed using Federal Guidelines administered by USEPA/USACE for 
placement of dredged materials in Inland Waters of the United States  (USEPA/USACE, 1998).   
Plans for sampling and analyses of proposed dredged materials were provided for review and 
concurrence by State and Federal Agencies in October, 2008 and these plans directly addressed the 
bioavailability and toxicity of various chemical forms of mercury that were examined as a chemical of 
potential concern for this project.  The data was used to demonstrate compliance with State Water 
Quality at the dredging and the disposal site.  Proposed dredged materials were obtained from 
Douglas Harbor in November 2008 using sediment collected with coring tools to the proposed 
project depth.  These sediments were physically, chemically and biologically characterized throughout 
the project area.   Because there was a potential for chemicals to be distributed differently at depths 
within the harbor sediment, core samples were also sectioned into upper and lower segments.  The 
testing plan included chemical analyses of sediment (mercury and methyl mercury), porewater created 
from the sediment, acute and chronic estimates of water column toxicity using juvenile fish, mysids 
and larval bivalves, and acute and chronic estimates of sediment toxicity using  organisms that live in 
sediment (amphipods and worms).  The bioavailability of mercury into benthic organisms (clams and 
worms) that live in Gastineau Channel sediment was evaluated using the standard 28-day 
bioaccumulation test.  The test results were compared to applicable and available chemical specific 
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guidelines.  The tests results were also used to demonstrate the presence or absence of adverse 
biological effects on test organisms.  Additionally, the availability of these chemicals for uptake into 
food webs and the potential magnification of the contaminant concentrations that would be in 
shellfish and fish that are consumed by Alaskan residents, including subsistence harvesting were 
modeled and compared to guidance values provided by the state of Alaska. 
 
Federal regulations require that the discharge of dredged materials cannot violate the Water Quality 
Standard (WQS) outside of the mixing zone, unless the state provides a variance to the standard 
(Clean Water Act Section 404 230.10(b)(1)).  Inland Testing Manual Paragraphs 5.1.1 and 5.1.2 
provide chemical based screening requirements while paragraph 6.1 provides water column toxicity 
assessments and interpretation of results guidance (USEPA/USACE, 1998).  The Manual states that 
either WQS are met chemically and/or biologically at the edge of the disposal site mixing zone or the 
sediment proposed for placement at the site is not acceptable.    
 
The response to question 2 provides detailed information from the documents produced during the 
assessments of Douglas Harbor.  Briefly, the concentrations of mercury are less than the WQS 
requirements, the lack of measureable biological effects beyond the mixing zone of the designated 
disposal site on sensitive juvenile and larval species are all consistent with Federal Guidance for 
placement of dredged material at the disposal site.  The low level of bioaccumulation into test 
organisms is comparable to body burden evaluations that show no adverse biological effects at the 
95% confidence level of all measurements on sensitive organisms in the scientific literature (Beckvar 
et al., 2005 ERED, 2009).  The further accumulation of mercury into the food web and into tissues 
of organisms consumed by higher level predators and eventually by people was modeled and 
demonstrated compliance with the state of Alaska consumption values (Verbrugge 2007). Based on 
these observations the WQS for mercury is not exceeded in the Gastineau Channel outside of the 
boundary of the disposal site and Federal Requirements as well as more stringent State of Alaska 
requirements have been met for all of the test results. 
 
In summary, disposal of sediment from Douglas Harbor into Gastineau Channel will not lower water 
quality.  This has been demonstrated by extensive testing and analysis.  Notwithstanding compliance 
with all applicable standards and the exceptional level of testing and analysis, we believe the 
economic and social merits of Douglas Boat Harbor must be considered in conjunction with any 
ecological concerns. 

2. Provide information and a description of how the addition of sediment contaminated with mercury 
will not violate the applicable criteria of 18 AAC 70.020, specifically 70.020(23)(C).  

 
"The concentration of substances in water may not exceed the numeric criteria for aquatic life for 
marine water and human health for consumption of aquatic organisms only shown in the Alaska 
Water Quality Criteria Manual (see note 5), or any chronic and acute criteria established in this chapter, 
for a toxic pollutant of concern, to protect sensitive and biologically important life stages of resident 
species of this state.  There may be no concentrations of toxic substances in water or in shoreline or 
bottom sediments, that, singly or in combination, cause, or reasonably can be expected to cause, 
adverse effects on aquatic life or produce undesirable or nuisance aquatic life, except as authorized by 
this chapter.  Substances may not be present in concentrations that individually or in combination 
impart undesirable odor or taste to fish or other aquatic organisms, as determined by either bioassay 
or organoleptic tests."  
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The Alaska water quality standards for total mercury are presented in the Table 1 and were taken 
from the Alaska Water Criteria Manual for Toxic and Other Deleterious Organic and Inorganic 
Substances, amended through December 12, 2008.  The most recent revision to Alaska Water 
Quality Standards - September 17, 2009 does not change or amend the mercury values from the 2008 
standards.    

To determine compliance with the water quality standards, total and methyl mercury concentrations 
were measured in the sediment and porewater of the samples collected from Douglas Harbor.  These 
data were used to determine the highest concentrations of mercury present in the sediments.  The 
measured porewater concentrations collected from sampling stations within Douglas Harbor are 
presented in Table 2.  Comparing the measured porewater values with the Aquatic Life Saltwater 
Criteria; the highest porewater concentration was 29.2 ng/L or 0.029 µg/L, which is below both 
acute and chronic standards.     The standards also state that if a substantial portion of the mercury in 
the water column is methyl mercury, the criterion may be under-protective.  In this case, methyl 
mercury represents a relatively small percentage of total mercury for the Douglas Harbor stations 
(0.03 to 3%).  Therefore, we believe the existing standards are protective for methyl mercury as 
applied to this site. 

Table 1 Alaska Water Quality Standards for Mercury ‐ 2008 
Chemical Drinking 

Water 
Aquatic Life for Marine Waters (ug/l) Human Health for  

Consumption (ug/L)
 

Total  Mercury 
2 Acute Chronic Aquatic Organisms  

1.8 
(1-hr ave.) dissolved 

0.94 
(4-day ave) dissolved 

 
0.051 

 
Table 2 Methyl and Total Mercury Concentrations in Porewater from Stations within Douglas Harbor 

Sample ID Methyl Mercury 
/

Total Mercury (ug/L) % of Methyl Mercury in 
Area 1 Upper Comp 0.000347 0.0131 0.03%

Area 1 Lower Comp NM NM NM

Area 2 Upper Comp 0.000225 0.0253 1% 

Area 2 Lower Comp NM NM NM

Area 4A Upper Comp 0.000382 0.0148 3% 

Area 4A Lower Comp 0.000979 0.0292 3% 

Area 4B Upper Comp 0.000225 0.0174 1% 

REF-01 0.000405 0.0051 8% 

REF-02 0.00136 0.0103 13%

REF-03 0.000582 0.0107 5% 

REF-04 0.0019 0.0194 10%

REF-05 0.000147 0.00411 4% 

REF-Comp 0.000433 0.00883 5% 

REF-Comp Dup 0.000393 0.00809 5% 
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The water quality criteria for aquatic organisms only is reported to be 0.051 ug/L indicating that 
organisms living or in waters with concentrations of mercury below this value are not expected to 
accumulate mercury to levels that would cause a human health concern.  Again all measured 
porewater values for Douglas Harbor are well below this human health value for mercury.   

When the sediment from Douglas Harbor is disposed of in Gastineau Channel the total mercury 
porewater concentrations would be further reduced during initial mixing with the receiving waters.  
The ST Fate Model was run with the Tier II option to determine compliance with water quality 
criteria during disposal of the dredge spoils. Using the maximum porewater concentrations observed 
in the Douglas Harbor sediments (0.029 µg/L ) and the  lowest Alaska water quality standard in 
Table 1 (0.051 µg/L), at no time during the one-hour simulation were water quality standards 
violated.  The model was rerun with increasing concentrations to determine what concentration in 
porewater would cause disposal site water to exceed the water quality criterion.  A porewater 
concentration 250 times higher than the maximum observed concentration would result in a 
violation of the criteria (0.061 µg/L) at 1.5 minutes after initiation of the disposal operation.  Three 
minutes after disposal the maximum water column concentration does not violate the criteria 
anywhere within the site or outside of the disposal site.  The model output is available upon request, 
it is excess of one hundred pages. 

Based on our evaluation, we do not believe that the dredging operation will violate the applicable 
criteria of 18 AAC 70.020. 

3. Provide a description of the methods of pollution prevention, control, and treatment found to be the 
most effective and reasonable that will be applied to all wastes and other substances to be discharged.  
 
The dredged material will be transported by barge to the disposal site and deposited via a bottom-
dump barge.  All visible garbage (steel, plastics, etc.) will be removed from the dredged material prior 
to ocean disposal.  Tides and currents will be monitored to ensure that the dredged material is placed 
within the specified disposal area.  Deposit of the dredged material will be limited to 3-hrs either side 
of low tide to reduce the height of water column impacted by the material as it settles. 
 
In addition, a silt barrier will be installed at the north end of the moorage basin during the dredging 
operation to keep sediments suspended during the dredging operations within the moorage basin. 
 

4. Provide information and a description of how all wastes and other substances discharged will be 
treated and controlled to achieve the highest statutory and regulatory requirements.  

 
See response to question #3. 

 
5. Provide information and a description of how the activity, when completed, will not cause a long-

term, chronic, or recurring violation of the water quality standards.  
 
As summarized in the response to question #2, there are no water quality criteria violations for long-
term chronic effects at the site based on the measured data obtained from the biological tests and 
from the measured analytical chemistry in the sediment, water and in the tissue of organisms exposed 
to Douglas Harbor sediment.  Since there are no violations of porewater quality calculated at the time 
of disposal, there is no reason to believe there will be a long-term or recurring violation of the 
current water quality standards after placement of the dredged material at the disposal site. 
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6. Expand on the description of the proposed activity provided in the USACE Public Notice. 
Specifically describe the time of year of the proposed activity and the project duration. Please also 
clarify the amount of dredge materials you propose to dispose of on State tide and submerged lands.  

 
If a permit for the work is issued within the next few months, dredging and material deposit will 
occur between October 2010 and January 2011.  The quantity of material dredged from the harbor 
and placed at the disposal site will be approximately 30,000 CY.  We expect the dredging operation 
will take about one month.  It is a relatively small dredging operation.  Approximately 2000 CY of 
clean filter rock will be placed within the harbor to stabilize the dredged slopes. 

 
7. Provide information and a description of the areal extent of the discharged dredge material and 

quantify the degree of variance from the applicable criteria.  
 
The Gastineau Channel disposal site has an approximate footprint of 5-acres.  Tides and currents can 
be monitored so that deposit of the dredged material occurs at a location that ensures the material 
settles within the designated boundaries.   

 
8. Expand on the alternative analysis already provided (go beyond economic consideration) to include 

the ecological impact and water quality impact of each alternative.  
 

The following (12) disposal alternatives were identified in the referenced practicable alternative 
analysis report dated June 25, 2009.  Additional assessments of the ecological and water quality 
impacts associated with each disposal alternative are given following the alternative listing. 

  
1. Unconfined aquatic disposal in Gastineau Channel near the project site.  The ecological and water 

quality impacts of this option have been thoroughly tested, studied and previously presented 
to the agencies.  The findings contained in these reports indicate that the proposed activity 
will not have adverse ecological impacts or a negative effect on water quality. 

 
2. On-site, intertidal confined disposal behind newly-constructed timber retaining wall extension.  The amount 

of material handling and construction activity requiring the use of heavy equipment is 
increased with this disposal option leading to increased carbon emissions when compared to 
the preferred disposal option.  Additionally, this disposal option does not meet the storage 
capacity requirements for the project since it only accommodates about 15% of the dredging 
volume. 

 
3. On-site, intertidal confined disposal beneath expanded parking lot. Increased carbon emissions due to 

increased material handling and construction activity requiring the use of heavy equipment 
would occur when compared to the preferred disposal option. Additionally, this disposal 
option does not meet the storage capacity requirements. 

 
4. Intertidal, confined disposal at Treadwell Mine cave-in.  The potential for groundwater infiltration 

would need to be studied further prior to making assertions about the water quality impact 
of this option.  Additionally, this disposal option does not meet the storage capacity 
requirements nor is it likely that filling would be allowed due to historical preservation issues 
and community sensitivity issues  
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5. Intertidal, confined disposal at DNR controlled tidelands near the Thane Ore House:  Ecological and 
water quality impacts for this option are not applicable since this has been ruled out as a 
viable disposal option due to land use issues and is not allowed under state land use laws.   

 
6.  Intertidal, confined disposal at Alaska Marine Lines storage yard expansion:  There would be an 

increase in construction related activity and the corresponding increase in carbon emissions 
as with the other disposal options versus the preferred option.  Dredged material and 
imported fill rock would be placed on existing tidelands.   Significant legal liability and 
indemnification issues would need to be overcome in order to pursue this option. 

 
7.  Upland disposal at Fish Creek Quarry.  Ecological and water quality impacts for this option are 

not applicable since this has been ruled out as a disposal option due to land use and 
community sensitivity issues.   

 
8. Upland disposal in various depressions within the Treadwell Mine complex. Because there is no road 

access to the depressions, a road across tidelands would need to be constructed which would 
constitute a negative impact on ecology.  Additionally, as with all of the other disposal 
options, material handling and the subsequent increased equipment operation would be 
increased over the preferred disposal option.  This option has significant community 
sensitivity issues since it is within a public park and historic area.  

 
9. Upland disposal at the Juneau Waste Management Landfill.  Placement of dredged material in the 

Juneau landfill would require much more handling of the dredged material by heavy 
equipment.  A 20 yard dump truck would need to make approximately 1500 trips from either 
a dock on the Juneau side of Gastineau Channel or from Douglas Harbor.  Energy 
consumption and the subsequent impact to the environment would be increased over the 
preferred option.   Additionally, material spillage would potentially contaminate the Juneau 
road system and adjacent residences and businesses. 

 
10. Upland disposal in an approved landfill in Washington or Oregon.  Because the travel distance 

involved with this option would exceed 1000 miles, the resulting carbon emissions from 
transport and increased material handling would be extensive.   

 
11. COE to evaluate practicable alternatives for disposal of material generated during COE maintenance 

dredging of their harbor.  We remain open to COE suggestions of alternate disposal options for 
maintenance dredging of their harbor.  However, the COE maintenance group would be 
subject to the same constraints as CBJ and it is unlikely they would come to a different 
conclusion. 

 
12.  Do nothing.  In the short term, boats will continue to contact the seafloor which could result 

in significant ecological impacts if fuel spills occur due to vessel collisions with the seafloor.  
Additionally, the potential for vessel fires exists due to the decrepit harbor electrical system. 
In the near future, the harbor will need to be shut down forcing the CBJ to evaluate alternate 
locations in the Borough to build a harbor to moor the displaced vessels.    
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9. Provide information and a description of the potential direct and indirect impacts on human health 
of the proposed activity.  

 
The potential for direct and indirect impacts on human health were examined as part of the designed 
testing program which followed Federal USACE/EPA guidance (1998).  Briefly, benthic marine 
organisms representing genera and species which were encountered at the Gastineau Channel 
reference area (Macoma nasuta and Nepthys caecoides) were exposed to sediment from Douglas Harbor 
and Gastineau Channel reference areas for 28 days as recommended by the ITM.  The average 
accumulated concentrations of total Hg ranged from 0.08 to 0.21 mg/kg wet weight.  These total Hg 
concentrations are equivalent to methyl Hg concentrations of 0.018 to 0.092 mg/kg wet weight 
based on USEPA extrapolations for Trophic Level 2 methyl Hg contributions to total Hg values 
(methyl mercury is 44% of total mercury at Trophic Level 2).  The highest concentration of methyl 
mercury in the tissues of Macoma was found in the lower composite, represented by the deeper sandy 
sediments in the harbor, the methyl mercury concentration for this composite was calculated to be 
0.092 mg/kg wet weight.  This highest calculated methyl mercury concentration is below the federal 
action level of 1.0 ppm wet weight methyl mercury established by the Food and Drug Administration 
and the project specific action level of 0.32 ppm wet weight methyl mercury established for fish and 
shellfish by the Alaska Department of Health and Human Services (Verbrugge et al. 2007).   

The project specific action level is based on unlimited consumption of all fish for everyone except 
pregnant (or potentially pregnant) or nursing women and children under twelve.  For these groups of 
people the suggested consumption is four fish servings per week or 16 per month.   The estimated 
methyl mercury concentration of 0.092 mg/kg wet weight is also  less than the 95 percentile of the 
lowest observed effect concentration reported in the ERED database (all aquatic organisms-marine 
and freshwater) of ≤0.2 mg/kg Hg.   The USACE/USEPA Environmental Residue-Effects 
Database (ERED) was developed to reduce the level of uncertainty associated with interpreting 
bioaccumulation data for the purpose of making regulatory decisions regarding dredged material.  
This database considers multiple endpoints including biochemical and sublethal effects 

Moreover, the methyl mercury levels in the tissue of M. nasuta for the lower composite are within 
guidelines provided by Verbrugge (2007) for unrestricted consumption of fish/shellfish (<0.15 
mg/kg wet weight methyl mercury).  Finally, the concentrations in the M. nasuta from the lower 
composite, although statistically significantly greater than reference, are less than those provided for 
the protection of aquatic life and the deep water aquatic dependent wildlife values by Northwest 
United States Regional Sediment Evaluation Team (RSET 2009) (0.11 mg/kg or 0.12 mg/kg – 
assumed to be methyl Hg based on cross reference to the Beckvar paper from which the guidance 
was derived).  

The sediment in Douglas Harbor does have elevated concentrations of total Hg ranging from 1.1 to 
3.2 mg/kg dry weight in the composite samples.  The measured concentration of methyl Hg in the 
sediment ranges from 0.8 to 2.6 μg/kg.  The methyl Hg in the porewater of the core samples ranged 
from 0.2 to 1 ng/L in the Douglas Harbor sediment and overlaps the range of 0.4 to 1.9 ng/L 
observed in the reference sediment samples; an indicator of the background mercury concentrations  
in lower Gastineau Channel sediments.   These project specific mercury and methyl mercury 
concentrations were used to calculate project specific bioaccumulation factors (BAFs).  The project 
specific BAFs and the concentrations of mercury in the sediment, porewater and tissues are 
summarized in Table 3.   
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Table 3 Summaries of Mercury Concentrations in Sediment, Water and Tissue and Associated BAFs 

 

A supplement to the final report “Supplemental Evaluation for Bioaccumulation Data from the 
Dredged Material Evaluation for the Douglas Harbor Marina Juneau, Alaska June 2009” (Appendix I 
of the report) contains detailed information addressing human health concerns.  The human health 
issue was also addressed in the Response to USACE response to comments # 13.  The Supplemental 
document is attached to this memo.  A brief summary of the findings from the supplemental are 
included here. 

Macoma nasuta and Nephtys caecoides represent Trophic Level 2 in food web models. A project specific 
Trophic Level 2 BAF was generated using the highest measured wet weight tissue Hg concentration 
converted to methyl mercury divided by the measured porewater methyl mercury concentration. 
These are shown in Table 3; the highest BAF was for Lower Comp, was 9.4 X 104.  This project 
specific BAF is slightly lower than those reported for marine applications (OHHEA 2006).   

The lower project specific BAF indicates that the conditions at Douglas Harbor are less conducive to 
bioaccumulation of methyl mercury the generic BAFs reported for marine sites.  However to provide 
a conservative estimate, the generic average BAF of 1.6 X 105 was used to estimate methyl mercury 
concentrations in tissues of organisms at higher trophic levels.  Almost all of the studies to calculate 
BAF for Trophic Levels 2, 3, and 4 are based on terrestrial or freshwater species.  Use of these BAFs 
is not appropriate in estuarine applications.  The California OEHHA (2006) report "Bioaccumulation 
Factors and Translators for Methyl mercury" has some estuarine estimates based on a few studies.  
These appear to be the best estuarine estimates available.  The report calculated BAFs for Trophic 
Level 4 came from ambient water at four sites; upon evaluation of the data used for each estimate we 
selected those that were based on a minimum of 10 biota samples. The three BAFs that met this 
criteria average 1.6 X 105 ± 0.5 X 105.  These three BAFs were applied to the Douglas Harbor 

Station 
Composite 

Estimated 
Volume 

cy 

Sediment Pore Water Macoma Nepthys 
(dry weight)  (wet weight) (wet weight) 

Total 
Hg 

Measured 
Methyl 

Hg 

Total 
Hg 

Measured 
Methyl 

Hg 

Total 
Hg 

Estimated 
Methyl 

Hg 

Project 
BAF 

Total 
Hg 

Estimated 
Methyl 

Hg 

Project 
BAF

�g/g ng/g ng/L ng/L mg/kg mg/kg X 105 mg/kg mg/kg X 105
Station 1 2000 1.11 2.47 13.1 0.35 0.03 0.012 0.34 0.008 0.003 0.008
Station 2 900 2.50 0.80 25.3 0.23 0.05 0.023 1.0 0.012 0.005 0.22 

Station 4A 5300 3.22 1.34 14.8 0.38 0.04 0.017 0.45 0.010 0.004 0.11 
Station 4B 5900 2.33 1.08 17.4 0.23 0.04 0.018 0.8 0.009 0.004 0.17 

Lower 
Compositea 15400 2.24 2.62 29.2 0.979 0.21 0.092 0.94 0.027 0.012 0.12 

Total 29500 -- -- -- -- Volume weighted 
BAF 0.79 Volume weighted 

BAF 0.12 

Trophic 
Level 2 
BAFb 

-- 
 
 
 

 1.6 ± 
0.5   

a Values are an average of the lower composite samples.  
b Mean of pertinent values from OHHEA 2006 
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highest porewater dissolved MeHg yield tissue estimates of 0.17, 0.10, and 0.21 mg MeHg/kg; all 
below 0.32 MeHg/Kg .   

When calculating BAF for higher trophic levels, it is important to keep in mind that these organisms 
typically have larger home ranges, more complex diets, and migratory behavior when compared to 
lower trophic level organisms. However, our models do not include these potential steps that would 
reduce predicted concentrations of Hg in higher trophic levels.  This is a very conservative approach 
and it is less likely these organisms can reach the predicted maximum concentrations from the 
sediment placed at the disposal site.  It is apparent that even using published BAFs for estuarine 
environments and applying factors to address the relative area of the disposal site to a home range of 
resident species would result in tissue concentrations that are much less than those modeled as well 
as the 0.32 mg MeHg/kg and within the ranges noted in Verbrugge (2007) and Beckvar (2005). 

10. Provide information and a description of the existing uses (such as recreational, personal use, 
subsistence, or commercial) of the water body in the project area and within an area of anticipated 
impacts from the project area.  

 
The previously authorized and utilized Gastineau Channel dredge material disposal site is not utilized 
as a commercial, recreational, subsistence or personal use fishery.  The site is located in a heavily 
trafficked area near the middle of Gastineau Channel and near the outfall of the Juneau Sewer 
Treatment plant.  At an average depth of 120’ MLLW, this location is too deep for dungeness crab 
fishing.  King crab fishing in Gastineau Channel has not been allowed for several years and any pots 
that dropped at the disposal site would be in peril due to the heavy vessel traffic including cruise 
ships.  To put it plainly, no one fishes or crabs at the disposal site.  No one involved in this project 
from the Docks and Harbors Department staff, the local consultants and contractors, to Douglas 
Harbor vessel owners can recall witnessing anyone fishing or crabbing at the proposed disposal site.   
 
Please see the enclosed letter from Captain Ed Page, Executive Director Marine Exchange of Alaska 
for an additional discussion of navigational impacts and recreational usage at the Gastineau Channel 
disposal site.  

 
11. Provide information and description of the estimated impact (both short-term and long-term) of the 

proposed activity’s discharge of dredged material on the existing uses of the water involved, including 
recreation and use for habitat, rearing, growth, or migration by fish, shellfish, other aquatic life, and 
wildlife including the potential for bioaccumulation and persistence.  

Dredged material that is determined by testing under the Federal Guidance provided by 
USEPA/USACE (1998) to have no unacceptable adverse biological effects (acute or chronic, 
including body burden and food web contamination) to organisms living outside the disposal site 
boundaries is acceptable for disposal and may not require additional variances from the  State.  
Adverse effects on test organisms were not observed or demonstrated to occur in sediment or water 
outside of the disposal site boundaries.  The adverse effects observed during the testing program 
included a reduced normal development of larval mussels at the highest test  suspended particulate 
phase (SPP) concentration and elevated (relative to reference exposures over comparable periods of 
time) body burden levels attained by the clam when exposed to the lower portion of the proposed 
dredged material.   

The water-column test conducted using bivalves was found to have an adverse effect at the 100% 
SPP treatment.  This 100% SPP treatment (created by mixing in one part sediment with four parts 
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water) represents the maximum concentration of contaminants and suspended particulates that 
would be observed during the dredging process.  When sediment is released through the water 
column, the maximum suspended water column concentration (100% SPP) is rapidly reduced (less 
than five minutes) within the disposal site boundaries by mixing with the water column (a depth of 
~120 ft).   

Federal regulations require that at an unconfined disposal site the parameters such as water currents 
and placement locations of dredged material in the designated disposal site will result in a 
concentration at the edge of the mixing zone that is greater than 100-fold lower than the observed 
acute or chronic biological response (LC or EC50) measured in the test.  The models run for these 
tests results showed that the concentration of water borne materials would be 100-fold lower than the 
any effects levels measured by testing prior to any materials that would be transported beyond the 
disposal site boundaries. 

The elevated contaminant concentrations in the clam were based on an exposure period of 28-days 
which exceeded the time require for tissue levels to come to equilibrium with exposure 
concentrations in experimental tests conducted by the USACE/ERDC (Best et al. 2005; MacFarland 
et al, 2002).  The concentrations attained during this test procedure were equal to or less than the no 
observable effects levels for acute and chronic test results in over 95% of the body burden/effects 
data contained in ERED (2009) and are consistent with the no effects levels obtained by Beckvar, et 
al. (2005).  Additionally, modeling of food web amplification through multiple steps and comparison 
of these values to potential risk of exposure to people (including subsistence fishers) demonstrated 
compliance with Alaska Department of Health tissue screening levels for mercury (Verbrugge 2007). 

Because of these test results the proposed dredged material from Douglas Harbor is acceptable for 
placement in the Gastineau Channel dredged material site based on Federal guidance. 

 
12. Provide information and a description of the expected duration of proposed deposit and the 

potential transport of pollutants by biological, physical, and chemical processes. Include 
consideration of the potential of propeller wash from cruise ships, current and tides to move the 
dredged material out of the disposal site and disperse the material over a larger area.  

 
In general, ocean current velocity follows a logarithmic distribution in which the velocity is zero at 
the boundary layer, i.e. the sea floor.  As such, once the material is placed, it will not disperse by 
physical processes due to current.  Cruise ship propeller wash will not cause physical transport of the 
material either.  The seafloor elevation at the disposal site following placement of the dredged 
material will be approximately -115’ MLLW.  The draft of the largest cruise ships is 27’.  As such, a 
cruise ship traveling over the disposal site at extreme low tide would have in excess of 80’ from 
propeller to seafloor.  Additionally, the disposal location is in a no-wake zone for vessels of all sizes 
including cruise ships due to the proximity to the Douglas Harbor entrance so propellers will not be 
engaged at high rpm’s at the location.  The abundance of fine-grained sediment that can be seen in 
the ADF&G conducted dive video currently available for viewing on the CBJ Docks & Harbors 
Department website lends credence to these statements.  It is probable that the sediment observed in 
the video was dredged and deposited at the site during the previous Douglas Harbor dredging 
projects.   
 
USEPA and USACE jointly developed the Inland Testing Manual (USACE/USEPA 1999) to 
conduct chemical and biological testing to determine if contaminants can be released from the 
sediment and cause adverse ecological or human health impacts.   These procedures were followed to 
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determine the potential effects of mercury to larval fish, small crustaceans and larval mussels that live 
in the water column, to small marine crustaceans and worms that live within the sediment, and to 
determine the availability of mercury for uptake into the tissues of organisms living in the sediment 
using clams and worms.   

The results of this assessment demonstrated the dredged sediment from Douglas Harbor would not 
negatively influence the water quality or water column organisms of Gastineau Channel outside of 
the dredged material disposal site and would not adversely affect the organisms exposed directly to 
the sediment.   

To determine if sediment is considered suitable for aquatic disposal the following criteria must be met: 

the mean percentage survival or normality in the water column 100% concentrations must not be statistically 
significantly different than the 0% SPP treatment and the modeled concentration at the edge of the disposal site must 
not exceed Limiting Permissible Concentration (LPC).   

Compliance with these regulatory criteria requires the applicant to run the STFATE model provided 
as part of the regulatory assessment to determine whether water quality criteria would be violated 
during the disposal of sediments at the Gastineau Channel Disposal Site (USACE/USEPA 1999). 

The model requires the input of site specific parameters (Table 1.0) including determination of the 
limiting permissible concentration (LPC).  The LPC for the water column bioassays is one-hundredth 
of the acutely toxic concentration (the LC50 or EC50) of dredged material in the water column after 
the initial 1-hour mixing period.   

Based on the results of the larval test (the most sensitive test used to estimate adverse effects), the 
LPC for the test composites was calculated as 42.2% concentration for Area 4B Upper.   This was 
the lowest LC50 (most toxic) for any of the sites and also the finest sediment. Using the STFATE 
model, the LPC was calculated for the Gastineau Channel Disposal Site, a summary of the input 
parameters and model outputs are shown in Table 1.0.  The maximum concentration at the site 
boundary after one hour was calculated to be 0.347%.  This value is below the LPC for each of the 
test composites. 
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Table 1.0 Input Parameters to STFATE 

Calculation of Limiting Permissible Concentration Using STFATE (Ver 5.01) 

Model Input Gastineau Channel

Mixing Area  

Depth of site (ft) 120

Width of site (Northeast to Southwest, ft) 375

Length of site (Northwest to Southeast, ft) 600

Area of site (sq ft) 225,000

Volume of disposal vessel (cu yd) 500

Length of simulation (hrs) 1 

Composition of material  

Solids (%) 64.9

Sand (%) 10.9

Silt (%) 65.1

Clay (%) 21.7

Fluids (%) 35.1

Density of water (g/cc) 1.02

Water Quality Results  

Lowest LC50 or EC50 (%) 42.2

Limiting Permissible Concentration (%) = 0.01 of LC50 or EC50 0.422

Maximum concentration within mixing area during simulation (%) 0.455

Maximum concentration within mixing area at end of simulation (%) 0.0245

Maximum concentration outside disposal site during simulation (%) 0.347

Maximum concentration disposal site at end of simulation (%) 0.0245

Water Quality Criteria Violated? No

The ST Fate model used two current input velocities of 0.35 knots (0.59 feet per second) and 0.7 
knots (1.18 feet per second) in the longitudinal direction of the disposal site. The slower velocity was 
selected because it corresponds to the most frequently occurring current (0.3-0.4 knots).  Because the 
disposal site is so small the dump site was retained at the upcurrent end of the site under the 
assumption that disposal would be done at whichever end of the site was upcurrent at the time. The 
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figure below shows the area within the disposal site where disposal can be initiated without violating 
water column toxicity criteria under each current scenario.  

This model output that the disposal of sediment into the Gastineau Channel disposal site is not 
expected to release materials outside of the disposal site and based on the biological results the deposited material is 
not expected to cause adverse effects to water-column or sediment dwelling organisms living within 
the disposal site boundaries.  

Finally, if the pore water mercury measurements (See response to comment #2) are compared to the 
Aquatic Life Saltwater Criteria, there would be no violation of these criteria; the highest porewater concentration 
observed was 29.2 ng/L or 0.029 µg/L, well below even the chronic criterion of 0.94 µg/L.   

 
13. Describe in detail the methods of disposing of dredge materials. Will the dredged material be 

dumped from the barge, or pumped down to the bottom of the channel?  
 

The majority of the dredged material will be collected in the harbor via a clamshell bucket operated 
by a crane on a barge and placed into a dredge scow moored to the side.  Lesser amounts of the near 
shore dredged material will be gathered by an excavator and placed into the dredge scow.  When the 
dredge scow is full (approx. 500 CY), the scow will be towed to the disposal site via tug.  Material will 
be released from the scow by bottom dump.  

 
14. The proposed disposal site currently has a depth of 18 fathoms, what is the anticipated final depth of 

the disposal site following placement of the dredged materials?  
 

Our soundings indicate that the depth at the disposal site is closer to 20 fathoms If the dredged 
material is evenly spread over the disposal site, 30,000 yards of material equates to approximately 3-½ 
ft.  As such, the average depth at the disposal site will decrease by approximately one-half fathom. 
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15. Could the disposal site be capped following use? What depth would be necessary for a cap to be 
effective?  
 
Typically, caps are used at the dredging site to provide a new surface to a dredged area to 
accommodate settlement by benthic organisms and to minimize the potential for any residual 
contaminants to become bioavailable.  Caps are not generally used at disposal sites because the 
sediment that is placed at these sites has generally undergone extensive testing to demonstrate that 
there will be no unacceptable adverse effects associated with the disposal on the water, surrounding 
sediment or the organisms that might live in these sediments.  Because these materials are acceptable 
for placement in unconfined disposal sites the additional placement of more sediment at a disposal 
site is not considered necessary or desirable.  There are special cases for placement of contaminated 
sediment in a confined aquatic disposal (CAD) sites.  These sediments are those that have 
demonstrated the presence of unacceptable adverse effects in addition to having no other disposal 
option.  In these cases the CAD site is generally near the dredging site, in shallow waters and the 
materials are placed at depths below the surface of the surrounding sediment.  The depth of burial of 
the sediment at the CAD varies but is meant to bury the contaminated sediment below biogenic 
zones and also beneath depths where propeller or vessel traffic can disturb the capped sediment.  
Typically the cap depth has been at approximately 1 to 2 m but this may vary depending on the types 
of organisms that may inhabit the cap material.  Some of the deeper burrowing clams and 
crustaceans that may occur at the site need to be examined to determine the minimum depth of a cap 
to preclude bioturbation and exposure of any buried contaminants.  The placement of 1-2 m of cap 
material on the disposal site to cover the 30,000 cubic yards of Douglas Harbor dredged material that 
has demonstrated the lack of unacceptable adverse effects would require an equal to as much as twice 
the amount of cover material.     

 

 

 

 


