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1.0  Introduction 

This Pilot Study Implementation Report (Report) documents the application of activated carbon (AC) in the 
Lower Columbia Slough as part of a pilot study as defined in the Pilot Study Work Plan (Apex, 2016a).  The 
location of the pilot study is within the Slough waterway adjacent to the Pacific Meats Cleanup Site (Site) 
within the Lower Columbia Slough (Figure 1).  This Report was prepared for the Oregon Department of 
Environmental Quality (DEQ) under Task 9 of Task Order No. 20-13-33. 
 
1.1  Purpose 

The purpose of the pilot study is to evaluate performance and implementability of two forms of activated 
carbon (AC) sediment amendments to reduce bioavailability of elevated levels of PCBs in sediment. The 
following factors are considered:  

• Implementability in terms of:   

o placement effectiveness and challenges for the AC amendments,  

o impacts of AC placement on water quality, and  

o equipment and access requirements for AC placement;  

• Effectiveness of amendments in reducing pore water concentrations of PCBs in the biologically 
active zone; and 

• Costs associated with AC placement.   
 
Baseline concentrations of PCBs in sediment and porewater in the pilot study area were determined and 
summarized in the Baseline Sampling Report (Apex, 2016b).  A series of annual monitoring events of the pilot 
study area will be performed to assess the effectiveness of each form of AC in reducing the bioavailability of 
PCBs in interstitial sediment porewater.  Information gathered from this pilot study will be used evaluate 
whether AC would be a viable option for treating PCB contamination in other “hot spots” within the Columbia 
Slough.   
 
1.2  Scope of Work 

To accomplish the pilot study objectives, the following tasks were completed and are discussed in further 
detail in this report:  

1) Assessment of delivery methods for applying AC to the target sediments; 

2) Application of AC to the designated study area; 

3) Documentation of the implementability and costs of the AC amendment application methods and 
products.  
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These activities are discussed in further detail within this Completion Report.  
 

2.0  Background 

This section presents a description of the Site, the geology, previous work done at the Site, and the nature 
and extent of impacted sediments. 
 
2.1  Site Location and Description 

The area for the pilot study (the Site) is located within the central portion of the Lower Slough section of the 
Columbia Slough, starting just east of the City of Portland Outfall 60, in the City of Portland, Multnomah County, 
Oregon (see Figures 1 and 2), and extending to the west adjacent to the former Pacific Meat property (located 
at 2701 N Newark Street, Portland, Oregon).  At present, the upland property owners include Blue Line 
Transportation, Inc. on the western side of the project area and Ferguson Enterprises, Inc. on the eastern side 
of the project area.  The Slough elevation at the Site varies seasonally, with lower water levels in the fall and 
summer months and higher water levels in the winter and spring.  The Lower Columbia Slough is also tidally 
influenced as it is directly connected to the Willamette River.  
 
The Columbia Slough Watershed drains approximately 32,700 acres of land, including areas in Fairview Lake 
and Fairview Creek, and portions of Troutdale, Fairview, Gresham, Maywood Park, Wood Village, and 
unincorporated Multnomah County.  Historically the watershed contained channels, streams, lakes, ponds, and 
wetlands.  As a result of urban development, the watershed has been altered, including building levees and 
draining and filling the wetland areas.  The water has been channelized into what is now called the Columbia 
Slough.  Side creeks and channels were filled in or diverted to underground pipes.  The area is now an 
extensively managed surface water system with many water control structures.  The former Pacific Meat property 
is immediately adjacent to the Slough, and historical operations and stormwater discharges from the Site and 
City of Portland outfalls have impacted the adjacent Slough sediments.   
 
2.2  Geology 

Characteristic of a lowland, slow-moving water body, the Columbia Slough has fine, silty sediments with a fairly 
high organic matter content (BES, 2005).  Based on our field observations, sediments at the Site are comprised 
primarily of silt from the mudline to at least three feet below the mudline (bml).  The silty sediments in the project 
vicinity are gray and soft, sometimes containing organic matter or sand.   
 
The primary geologic unit underlying the project Site has been mapped as surficial soil deposits of 
unconsolidated alluvium derived from river and stream deposits at the ground surface.  These soils consist of 
sand and silt of recent age (Holocene Age, within the last 10,000 years) deposited on the flood plains of the 
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Columbia River.  Some of the materials are deposits of upstream formations re-worked by the Columbia River.  
This unit is typically found in thicknesses of less than 50 feet.  This unit mantles the eroded surface of 
Pleistocene-aged unconsolidated sand and silt alluvium deposits, and the eroded surface of Late-Pleistocene 
lacustrine (lake sediment) deposits.   
 
The Natural Resource Conservation Service (NRCS) web soil survey indicates the primary near-surface soils on 
the Site consist of Sauvie silt clay loam (protected) and Rafton silt loam (protected).  The “protected” designation 
indicates protection against flooding from dikes and levees.  Sauvie silt clay loam soils are characterized as 
poorly drained, dark-grayish-brown, fine-grained soils formed in recent alluvium with some mixing of volcanic 
ash.  Rafton silt loam soils are characterized as very poorly drained, dark-grayish-brown, silty loam soils formed 
on flood plains and low terraces.   
 
2.3  Previous Work 

The Portland District U.S. Army Corps of Engineers collected 15 sediment samples from varying depths from a 
portion of the Lower Slough in 1998.  The sample sites were too distant from the outfalls to directly characterize 
outfall sediments.  PCBs were detected at concentrations as high as 930 micrograms per kilogram (μg/kg) near 
Pacific Meats.  Elevated PCB concentrations were found in both shallow (0 to75 centimeters [cm]) and deep (75 
to150 cm) sample depth intervals. 
 
In October 2006, samples were collected along a 600-foot stretch of the Lower Slough at the Pacific Meats 
cleanup site (ECSI No. 145, GeoDesign, 2007).  Sixteen sediment samples were collected adjacent to the 
property with two samples collected immediately adjacent to private outfalls.  PCBs were detected in the 
sediments at concentrations of up to 2,450 μg/kg.  In general, the samples collected from depth intervals of 1 to 
2 feet below the sediment surface (mudline) contained the highest concentrations. 
 
The City of Portland performs long-term monitoring of Slough-wide conditions (under an Intergovernmental 
Agreement with DEQ).  In 2006, 23 sediment samples were collected in the Lower Slough.  PCBs were detected 
at concentrations of up to 330 μg/kg.  The PCB concentrations were found to be higher in the Lower Slough than 
in other reaches of the Slough, and were detected more consistently in the Lower Slough, consistent with the 
more industrial and commercial development of this area.   One sediment sample from this study was collected 
in the vicinity of the Pacific Meat project and contained 70 μg/kg PCBs. 
 
In 2008, DEQ began allowing parties that likely contributed to contamination in Columbia Slough sediments to 
enter into formal settlements to resolve their liability.  Settlements, in the form of a Consent Judgment, include 
paying into a settlement fund that DEQ can use to complete environmental investigation and cleanup in the 
portion of the Slough impacted by the contributing parties.  The first parties to take advantage of this process are 
located in the Lower Columbia Slough.  Six parties discharging to City and private stormwater outfalls in this 
section of the Lower Slough settled with DEQ in 2008 and additional parties have settled with DEQ since that 
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time.  DEQ used a portion of the fund to design and implement a sediment investigation in this area in 2009 and 
2011. 
 
Consistent with previous studies, PCBs were found to be the primary contaminant of concern in this reach of the 
Columbia Slough due to the potential risk to humans and wildlife that may consume fish.  DEQ collected 
incremental samples throughout the segment of interest and more focused composite samples in the vicinity of 
outfalls and other likely contaminant sources.  Using Thiessen polygons for all available discrete and localized 
composite data points in the slough (with the polygon enclosing the area that is closest to the associated data 
point), several target areas were identified as having elevated concentrations of PCBs.  The incremental sample 
results were used to determine a segment-wide average concentration for PCBs of 46 μg/kg. The weighted 
average concentration based on the Theissen polygons was calculated to be 93 μg/kg.  Priority areas for 
remedial action were determined by identifying the polygons that would need to be reduced to 10 parts per billion 
(ppb) PCB to generate a weighted average concentration for the reach that was lower than the IS-based average 
concentration.  The Pacific Meats Cleanup Site/City of Portland Outfall 60 was identified as one of five identified 
Priority Characterization Areas (PCAs).   
 
2.4  Nature and Extent of Contamination 

Historical samples were collected in the vicinity of the Pacific Meats Cleanup Site, and City of Portland Outfall 
60, including 17 shallow sediment samples (defined as less than 30 cm bml) and 8 deep sediment sample 
locations (defined as greater than 30 cm bml).  In addition, five soil samples were collected on the Columbia 
Slough bank (designated by an “HA–" prefix).  Within this vicinity, shallow sediment sample PCB 
concentrations ranged from 69 μg/kg to 2,040 μg/kg, and deep sample PCB concentrations ranged from non-
detect to 2,450 μg/kg.  A figure summarizing historic sample locations and concentrations can be seen in the 
Work Plan (Apex, 2016a).   
 
2.5  Baseline Sampling 

Baseline sampling for the pilot study was conducted in June and September 2016 and is documented in the 
Baseline Sampling Report (Apex, 2016b).  Baseline concentrations of total organic carbon (TOC), black carbon, 
and PCBs in bulk sediment were obtained in each study area.  In addition, baseline concentrations in porewater 
were obtained using in-situ and ex-situ methods.  Bulk sediment samples were taken from 0-15 centimeters 
below mudline (bml) using both incremental sampling methodology (ISM) and discrete sampling techniques.  
Bulk ISM samples were taken across three areas of the Site, east, central, and west.  Bulk discrete samples 
were taken at locations that corresponded to the powerwater sampling locations.  A figure showing all sample 
locations is provided in the Baseline Sampling Report (Apex, 2016b).  As measured in discrete sample analysis, 
the PCB concentrations in both bulk sediment and porewater were generally higher near the south bank of the 
Slough and near former and current outfalls.   
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 Total PCB concentrations (congeners) in shallow sediment (from 0-15 cm bml) ranged from 60.95 to 207.55 
μg/kg in the ISM samples, and 9.69 to 13,522.25 μg/kg in the discrete samples.  The discrete sampling results 
suggest that PCB concentrations in the central and east sections of the Site are higher than those in the west 
section, while the results from the ISM samples present concentrations that are relatively similar across the 
Site (albeit highest in the west section). 
 
Baseline sampling indicated that the current black carbon levels in the sediments within the pilot study area 
average approximately 0.14 percent black carbon, while the average TOC levels were approximately 3 
percent.  Calculations for the amount of carbon to be added to the sediment were based on the goal of raising 
the concentration of black carbon to approximately 3 percent in the top 15 centimeters (cm) of sediment 
throughout application area.   
 

3.0  Activated Carbon Application 

This section summarizes field activities completed during AC placement within the study area and deviations 
from the Work Plan.   
 
3.1  Preparatory Activities 

Site Health and Safety Plan.  A Site-specific health and safety plan (HASP) was prepared for the field 
activities.  The HASP was prepared in general accordance with the Occupational Safety and Health 
Administration (OSHA) and the Oregon Administrative Rules (OAR).  A copy of the HASP was provided in 
Appendix D of the Work Plan.  A hard copy of the HASP was maintained on site during the field activities.   
 
Permits.  For project streamlining purposes, including permitting, this project was conducted concurrently 
with preparations for a future removal action at the Pacific Carbide Site in the Columbia Slough.  In accordance 
with City of Portland floodplain balanced cut-fill requirements, excavation of an access bench on the bank at 
Pacific Carbide accounted for compensatory removal to balance the addition of fill within the Slough resulting 
from activated carbon application.   
 
Actions taken under the DEQ cleanup program are not required to obtain state and local permits, but must 
meet the substantive requirements of all applicable permits.  Ensuring that substantive requirements were 
met generally required completing the standard permitting processes. 
 
Permits and access agreements required or for which substantive requirements were met included:  

• USACE Nationwide Permit 38 

• Oregon DSL Removal/Fill Permit 

• City of Portland Remedial Action Exempt Review for Site Development Permit 
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• Portland Parks and Recreation Department – Non-Parks Use Permit 

• Oregon Department of Fish and Wildlife (ODFW) Scientific Taking Permits 

• Access Agreements 

o Blue Line Transportation, Inc. (Adjacent Property) 

o Ferguson Industries, Inc. (Adjacent Property) 

o DSL – Waters of the State 

o Portland Parks/Multnomah County Drainage District (Levee Access) 

o Waterway Access (Boat Ramp) 
 
Copies of permits and access agreements are provided in Appendix A.   
 
Subcontractor Procurement.  The Request for Proposal (RFP) documents prepared for procurement of AC 
placement services were sent to twelve pre-qualified contractors.  The procurement documents were primarily 
based on placement performance criteria, with no prescribed methods for placement of the AC products.  The 
intent was to allow contractors to propose placement methods based on their experience and 
equipment/technology at their disposal.  Ten of the twelve solicited contractors attended the mandatory pre-
proposal site walk.  Two proposals for placement services were received by the application deadline.  The 
costs presented in both proposals were substantially higher than the estimated project cost.  Contractors that 
did not submit proposals cited workload concerns due to a busy construction season, unpredictable waterway 
conditions, financial risk associated with project access uncertainties, and challenges in finding an application 
method that ensured accurate layer thickness.   
 
Oregon Administrative Rules (OAR) 137-049-0430 of Oregon’s General Provisions Related to Public 
Contracts for Construction Services allowed DEQ to “negotiate Value Engineering and Other Options with the 
Responsible Bidder submitting the lowest, Responsive Bid in an attempt to bring the Project within the 
Contracting Agency's Cost Estimate.”   Of the two proposals, the proposal provided by Dixon Marine Services, 
Inc. (DMS) of Inverness, California presented the lower cost.  As a result, the original procurement was voided 
and a revised, value-engineered scope of work for AC placement was negotiated with DMS.     
 
The AC products used in the pilot study were proprietary products that were specified in the Work Plan and 
therefore were not competitively procured.  In addition, these products were ordered prior to competitive 
procurement of a material placement contractor for the project, as they required several months of lead time 
for manufacture and delivery.  Sedimite Solutions of Ellicott City, Maryland and AquaBlok of Swanton, Ohio 
were selected to provide AC products.  
 
In addition to the placement contractor and AC material procurement, Apex conducted competitive 
procurement for turbidity control equipment.   The turbidity control equipment consisted of 800 linear feet of 
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DOT Type II floating turbidity curtain (50-foot sections) with 6-inch encased foam floatation boom, permeable 
woven filter fabric skirt (minimum vertical length of 60-inches), connections, anchors, and reefing lines. 
IWT/Cargo-Guard of Waretown, New Jersey was selected as the turbidity curtain vendor.   
 
Value Engineering.  In order to bring the project cost to within the range of the original cost estimate while 
still achieving the project remediation objectives, a revised value engineering process was applied to the 
engineering design.  The original scope of work included placement of three types of AC products, including 
SedimiteTM, Aquagate+PACTM, and a granular activated carbon (GAC) and sand mixture.  The revised project 
scope eliminated the GAC-sand mixture from the pilot test in order to reduce project complexity and cost, as 
well as to streamline application methods.  Based on this revision, the size of the AC application area was 
reduced from 60,000 square feet (sf) (approximately 600 feet by 100 feet) to 40,000 sf (approximately 600 
feet by 67 feet).  The study area was divided into two equal area plots (approximately 300 feet by 67 feet) 
referred to as the east and west plot (see Figure 2).   
 
Site Access. For AC placement activities, the site was accessed via the Blue Line Transportation, Inc. 
property located at 2606 North Newark Street, as well as from an undeveloped portion of the Ferguson 
Industries, Inc. property located at 9129 N Tyndall Avenue.  The upland portion of these properties adjacent 
to the bank was used for staging and delivery of materials to the study area.  
 
Wildlife Surveys.  Wildlife surveys were required for endangered species known to be present at or near the 
Site.  An Apex biologist conducted a survey for Oregon native turtles on the bank of the Slough in the area 
where work would be conducted.  No turtles, hatchlings, or eggs were found during the survey.  Relocation of 
turtles prior to work was not necessary based on observations made during the initial survey.   
 
A benthic survey for the presence of native mussel species was conducted at the site.  Approximately 43 dip 
net samples were taken, covering an area of one cubic meter, to a depth of 10 centimeters.  Each dip net 
sample was rinsed with slough water using a bilge pump, to remove excess sediment, and expose any 
potential biological specimens. Samples were collected along predetermined transect areas, with samples 
being collected every meter.  No mussels were encountered in any of the dip net samples. Relocation and 
salvage of mussels during AC application activities was not necessary based on observations made during 
the survey.   
 
Archaeologist.  A professional archeologist reviewed all onsite areas of material placement, prior to 
placement, to ensure cultural resources were not inadvertently affected.  No culturally sensitive sites were 
identified within the placement areas.  A summary of the archeological review is presented in Appendix B.   
 
3.2  Pre-Pilot Test 

Prior to application in the Slough, a pre-pilot test was conducted to determine efficacy of the proposed AC 
application technology.  The pre-pilot test was conducted to demonstrate that the selected technology could 



  

 

Pilot Study Implementation Report  Page 8 
Lower Columbia Slough – Pacific Meats, DEQ Task Order No. 20-13-33 
January 27, 2017 
1888-03/Task 9 

deliver the amendment without substantial loss of AC, within a reasonable timeframe, and maintain control 
over layer thickness.  The technologies were tested on land so that results could be visually verified.  The 
contractor (DMS) used shallow wading pools to simulate in-water placement.   Evaluated technologies 
included an in-line vacuum pump (line-vac) and a landscape material application truck (blower truck).  A third 
technology considered prior to the pre-pilot test was a pneumatic ag spreader.  This option was removed from 
the plan prior to the pre-pilot based on an evaluation that it was unlikely to accurately deliver the AC products.  
In addition, excessive dust emissions may have been a prohibitive factor.  The results of the pre-pilot test for 
each product are described below.  
 
SedimiteTM.  When tested using the blower truck and approximately 300 feet of hose, the observed SedimiteTM 
was only slightly abraded based on cursory visual assessment (overall product loss of approximately 
10%).  The extent of SedimiteTM abrasion was relatively similar when transmitted through the line-vac.  Wet 
tests (spraying of the SedimiteTM into shallow pools) indicated that the tested methods were delivering the 
material to the bottom of the water column as intended.   Based on the presumption that some of the 
SedimiteTM abrasion observed during the dry test was caused by contact with the receiving bin (or other dry 
SedimiteTM), it was anticipated that less degradation of the product would occur when the products was 
applied into water.    
 
Each supersack of SedimiteTM could be placed very quickly using the blower truck method (approximately 5 
minutes per 1,100 lb supersack).  Using the blower truck method, the placement production would generally 
be limited only by placement equipment and quality control requirements (i.e. location control and movement 
of the placement vessel).  Placement rate tests were much slower using line-vac method, ranging from 
approximately 5 to 7 minutes per 5-gallon bucket with approximately twenty 5-gallon buckets compromising 
a supersack.    
 
Dust created by the placement of SedimiteTM using both tested methods was considerable and it was noted 
that these methods would require engineering controls for dust suppression during placement.   
 
Aquagate+PACTM.  Blower truck and line-vac tests were also conducted for the Aquagate+PACTM product.  
As the PAC component of the Aquagate+PACTM is an outer coating, it is susceptible to abrasion, and was 
significantly abraded when tested using the blower truck and 300 feet of hose.   The PAC coating loss was 
approximately 75%, based on cursory visual assessment.  There was slightly less degradation when the 
blower truck hose length was reduced to 100-feet.  The PAC coating was less abraded (PAC loss of 
approximately 25%, based on cursory visual assessment) when transmitted through the line-vac.  As with the 
SedimiteTM, there appeared to be significantly less degradation of the product when applied into the pools of 
water versus the degradation observed in the bin and bucket tests.   
 
Similar to SedimiteTM placement, each supersack of Aquagate+PACTM could be placed very quickly using the 
blower truck methods (approximately 10 minutes per 2,500 lb supersack).  Placement rate tests were much 
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slower using line-vac methods, ranging from approximately 4 to 6 minutes per 5-gallon bucket with 
approximately forty buckets compromising a supersack.  Dust created by Aquagate+PACTM placement using 
both methods was similar to that of SedimiteTM (considerable).  Again, engineering controls would be required 
for dust suppression.   
 

Conclusions.  Based on the pre-pilot test results, blower truck placement of the SedimiteTM was selected as 
a cost-effective method for the less accessible east plot.  A pressure washer used to spray water on the blower 
hose discharge provided acceptable dust suppression during the pre-pilot placement tests.   
 
The pre-pilot test did not identify an acceptable (i.e. cost-effective and with limited material degradation) 
method for the delivery of Aquagate+PACTM.  The blower truck method resulted in too much PAC loss; and 
the time and labor costs of placing Aquagate+PACTM using line-vac methods would be cost prohibitive. 
 
Apex and Dixon Marine evaluated alternative placement methods for Aquagate+PACTM .   Placement by 
telescoping conveyor belt (telebelt) over-the-water from a barge had previously been considered but had been 
rejected based on the distance of much of the placement area from the Slough bank (up to 100 feet) and 
upland site access limitations.  Because the placement area had been reduced in size, resulting in a distance 
reduction to 67 feet from the Slough bank, it was determined that a large portion of the Aquagate+PACTM 
placement would be possible using a telescoping conveyor belt (telebelt) from the upland Blue Line 
Transportation, Inc. site.  An onsite meeting with Blue Line representatives resulted in agreement for 
additional access permission that would facilitate the telebelt method and this method was selected for the 
application of Aquagate+PACTM.  In the event that there were areas that could not be reached with the telebelt, 
the additional AC would be applied with line-vac or hand placement methods.   
 
3.3  Activated Carbon Placement 

As modified from the original design, the pilot study area extends approximately 600 feet along the shoreline 
and approximately 67 feet from the south shoreline into the Slough.  SedimiteTM was applied to the east plot 
and AquaGate+PACTM to the west.  The target thickness was 0.6 inches for SedimiteTM in the east plot and 
1.7 inches for AquaGate+PACTM in the west plot.  
 
The revised implementation approach for the AC placement was developed by DEQ and Apex, with 
implementation feasibility input provided by DMS.  The technical proposal document produced by DMS is 
presented in Appendix C.  Each plot was divided into placement cells.  The size of the placement cells was 
used to develop volume per area quality control requirements. 
 
A visual grid was established for amendment placement, using Real Time Kinematic (RTK) GPS survey 
equipment based on a template produced using Hypack software. The site survey included demarcation 
(staking) of the plot limits. A visual grid of cells using PVC poles was established to demarcate each placement 
cell.   
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Prior to placement in the study area, AC materials were delivered from the manufacturer in supersacks and 
stored in an indoor warehouse at MG Warehouse Inc. located at 9700 N Hurst Ave, Portland, OR. Once site 
preparation activities were complete, the supersacks of AC were transported to the site via truck and offloaded 
using a crane and forklifts.  Photographs of the AC placement are presented in Appendix D.    
 
SedimiteTM Placement.  SedimiteTM was placed in the east plot of the pilot study area (see Figure 2).  The 
plot was divided into placement cells marked with PVC poles.  The placement cells were sized such that one 
supersack of SedimiteTM would be used for each cell to achieve the desired material placement thickness.  
There was a total of 37 placement cells (see figure 3).  The volume per area quality control criteria (2.25 
pounds [lbs] per sf) was met by DMS personnel moving the blower truck discharge hose across the placement 
area at a constant rate determined in the pre-pilot test to deliver the accurate quantity of SedimiteTM.  A total 
of 24.75 tons of SedimiteTM were placed in the east test plot at the Site.   
 
As described in Section 3.2, a blower truck operated by Rexius Express, Inc. (subcontractor to DMS) was 
used to deliver the AC product to the Slough.  The blower truck was positioned at the top of the Slough bank.  
Hard piping was used from the blower truck to the Slough shoreline to reduce material degradation during 
delivery.  Flexible piping was used to deliver the AC product from the shoreline to the application area.  
 
Placement areas were approximately 55 feet long and 9 feet wide for the smaller (500 kg) Sedimite bags and 
55 feet long and 10.5 feet wide for the larger (600 kg) SedimiteTM bags.  A small working platform (floating 
dock) was placed in the slough using a crane and was positioned parallel to the long axis of the placement 
cell, allowing the crew to access the full length of each cell.  An airboat was used to position the platform 
alongside a placement cell.  Once positioned, the barge was stabilized using small outriggers (spuds).  
Placement began at the eastern limits of the test plot and progressed to the western extent, with SedimiteTM 
placement in each cell generally progressing from shore towards the center of the slough.  This process 
continued until all SedimiteTM placement cells were completed.  To mitigate emission of dust resulting from 
blower truck-related material degradation, pressure washers were used to mitigate dust during application.  
The pressure washer was positioned directly adjacent to the outlet of the product delivery hose and water was 
applied to the material during discharge to limit airborne dust.   
 
AquaGate+PACTM Placement.  Aquagate+PAC™ was placed in the west plot of the pilot study area (see 
Figure 2).  The plot was divided into six placement cells (see Figure 3) based on factors such as telebelt arc 
width (allowing relatively uniform linear transects) and boom access limitations.  Five of the cells were 
approximately 3,600 sf in area.  Nineteen bags were applied to the 3,600 sf area to achieve the volume per 
area quality control criteria (13.2 lbs per sf).  The sixth cell was approximately 2,000 sf.  Eight supersacks of 
Aquagate+PAC™ were applied to this cell.  A total of 128 tons of Aquagate+PAC™ were placed in the west 
plot.   
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Aquagate+PAC™ was distributed in the study area with a Puzmister T-130 Telebelt. The telebelt was 
positioned perpendicular to the slough on the southern bank and was equipped with a DMS-designed 
spreader that redirects material flow from the telebelt conveyor to a uniform sheet (~3 feet wide) of material, 
parallel to the telebelt boom. The telebelt was equipped with RTK DGPS system using a Hypack™ model, 
that monitored and displayed, in real time, the position of the belt tip and center of rotation relative to the 
placement areas.  As the boom tip passed over placement areas in arcs, a matrix file created within Hypack™ 
generated a color gradient on screen that visually confirmed where material had been placed and areas that 
had not yet been covered.  Aquagate+Pac™ placement in the Western extent of the site typically progressed 
from the center of the slough to the shore.   
 
3.4  Quality Control 

AC Placement Thickness.  Visual verification of AC coverage was conducted throughout the application 
process.  Seasonally low water levels in the Slough resulted in dry bank application for a portion of the area 
and coverage achieved by the application methods could be visually verified from the shore.  In addition, the 
sediment surface in areas covered by water could be observed from a kayak due to shallow water levels.  If 
the visual assessment found areas without adequate coverage, the contractor was directed to place additional 
AC product in that area and the AC product coverage was reassessed thereafter. 
 
In addition to visual verification of AC coverage during placement, the thickness of the AC distributed within 
the study area was monitored using collection plates.  The collection plates consisted of flat metal pans with 
4-inch sidewalls, lowered into the AC application area prior to placement of AC.  The plates were removed 
after the AC application was complete to assess the application thickness.  In order to verify that the specified 
thickness of each AC delivery product was achieved, a minimum of one pan was placed in each SedimiteTM 
placement cell and eight pans were placed in each AquaGate+PACTM placement cell.  Locations of placement 
pans are shown on Figures 3 and 4.  Additionally, upon completion of AC distribution within the study area, 
Apex staff collected sediment cores using a Russian Peat Corer to verify AC thickness at various locations 
within the study area.  The target thickness for SedimiteTM in the east plot was 0.6 inches.  The average 
thickness of the SedimiteTM layer based on quality assurance monitoring samples was 0.8 inches.  The target 
thickness for AquaGate+PACTM in the west plot was 1.7 inches.  The average thickness for the 
AquaGate+PACTM layer based on quality assurance monitoring samples is 1.9 inches.  Measured AC 
thickness values from test pans placed in cells during AC application and the sediment cores collected are 
presented in Appendix E.   
 
Overall, quality control measures showed that the AC products were applied uniformly across the pilot study 
area.  This was verified visually and with thickness measurements that were near the targets for each plot.   
 
Turbidity Monitoring.  In order to meet permit requirements, typical turbidity control best management 
practices (BMPs) and DEQ 401 Water Quality Certification guidelines were followed, including:  
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• Prior to in-water work, silt curtains were installed around the perimeter of the placement area.  
• The turbidity curtain BMPs were installed in such a way that fish were prevented from being isolated 

within the area enclosed by the turbidity curtains (silt curtain was installed at the shoreline and moved 
outward into position) 

• Turbidity monitoring was conducted throughout the placement of AC materials.  
 
Turbidity monitoring was conducted prior to and during the project in accordance with the permits issued for 
the project.  Turbidity monitoring was conducted at monitoring points approximately 200 feet outside of the 
silt curtain downstream of the placement area, and approximately 100 feet outside of the silt curtain upstream 
of the placement area. Turbidity readings were collected prior to AC placement on a daily basis to establish a 
baseline turbidity level for the day. Once AC application was initialized for the day, Apex staff would collect 
turbidity readings upstream and downstream of the work area (outside the silt curtain) at an interval of no 
more than four hours between each set of upstream and downstream turbidity readings. Upstream and 
downstream turbidity readings were compared in order to ensure that the Site work was not causing more 
than a 10% increase in turbidity.  Turbidity measurements recorded during AC placement activities are 
presented in Appendix E.  
 
Oversight.  Apex provided oversight throughout the AC product placement process. Oversight included daily 
documentation of contractor work activities, visual verification that all areas were covered with delivered AC 
product, documentation of turbidity monitoring, and measurement of AC product thickness.  
 
3.5  Deviations From the Work Plan 

As described in Section 3.1, a value engineering process was applied to the remedial design to allow the 
project to achieve the remedial goals while limiting project implementation cost.  There were two primary 
deviations from the Work Plan that facilitated this.  The first deviation was the elimination of one of the AC 
products (the sand-GAC mixture) as described in Section 3.1.  SedimiteTM and AquaGate+PACTM were 
retained as the AC products to be evaluated in the pilot study based on their relatively similar material 
properties and thus, their likelihood of similar handling and placement characteristics.  In addition, these 
products were retained based on their successful application and performance as AC delivery products for 
similar studies.  Finally, based on their long ordering lead time of 3 to 4 months, these products had already 
been ordered and were in production or transit when the project redesign was conducted.  These factors lead 
to the application of SedimiteTM and AquaGate+PACTM as part of this pilot study.   
 
The size and layout of the application area was redesigned to account for the revised AC product distribution 
plan.  The volume of SedimiteTM and AquaGate+PACTM had been pre-ordered and would cover approximately 
40,000 square feet of the study area when applied at the design thickness.  As seen on Figure 2, the study 
area was reduced from 600 feet by 100 feet (60,000 sf) to 600 feet by 67 feet (approximately 40,000 sf).  This 
would allow the product to cover the near-shore sediments identified as having higher concentrations of PCBs.     
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In addition, as described in Section 3.1, the AC placement quality control emphasis was modified from 
performance-based layer thickness criteria to material placement volume per unit area.  This allowed the 
contractor to consider a wider range of application technologies, while still applying the required volume of 
carbon to the sediment surface.  The placement area size and material volume placed by the contractor was 
tracked closely to ensure the contractor was meeting quality control objectives.  In addition, the layer thickness 
verification measures specified in the Work Plan (pre-placed pans and sediment cores) were implemented to 
confirm AC product layer thickness and coverage.   
 
During application, it was discovered that Sediment Solutions had provided two different SedimiteTM pellet 
formulations.  Photographs showing the differing SedimiteTM products are presented in Appendix C.  The 
larger, more durable pellet was used in the pre-pilot test and the blower truck had been calibrated and 
optimized for this product.  The larger product was provided in 500 kg supersacks.  A second, smaller and 
more brittle formulation of the product was provided in 600 kg supersacks, allowing distinction between the 
two sizes of the product.  The larger product was applied first, using the blower truck settings and placement 
cell size developed in the pre-pilot test.  The smaller, more brittle product did not run through the blower truck 
efficiently and by comparison, more dust was created during delivery.  To successfully deliver the smaller 
product to the sediment surface intact, the blower truck delivery rate was reduced and an additional pressure 
washer was added to control dust.  Additionally, as the smaller product was provided in larger supersacks, 
the placement cell size was adjusted to accommodate the additional volume per cell.   
 

4.0  Comparative Analysis of AC Materials and Methods 

This section provides a description of the advantages and disadvantages of each product, application 
methods, and AC product cost comparison to assess which placement method and product would be most 
effective for future Slough projects involving AC material placement.  
 
Application Methods.  This section compares the two placement methods (blower truck and telebelt) used 
in the pilot study.  The application of SedimiteTM with a blower truck allowed for layer thickness control resulting 
from operator management at the discharge end of the hose.  The extended blower truck hose length (up to 
400 linear feet) allowed for limited access application, as would be common for banks of the Columbia Slough.  
In comparing the two application methods (telebelt versus blower truck), it should be noted that the use of a 
blower truck was an undocumented process for AC product placement, while telebelt methods have been 
used for numerous placement applications.  The lessons learned in testing and refining the blower truck 
placement method for AC delivery could be applied to future projects, reducing the preparation time and cost 
for this method.   
 
The primary disadvantage of the blower truck placement method is AC product degradation. The pneumatic 
force exerted on the product by the blower truck causes significant abrasion, resulting in some product loss 
(approximately 10% overall product loss, in the case of the products tested).  For future applications, this 
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would result in the need for additional product to achieve the project design layer thickness.  Other 
disadvantages include the necessity of in-water equipment mobilization (floating dock and work vessels) for 
delivery that is not necessary for land-based telebelt application.  Also, comparatively more in-water 
preparation was required for blower truck application methods, including installation of PVC demarcation poles 
for the smaller placement cells, as well as the addition time necessary for barge repositioning between these 
placement cells.  Finally, product abrasion resulting in airborne dust emissions was a comparative 
disadvantage of the blower truck methods.   The dust emissions were mitigated using engineering controls; 
however, these also resulted in additional personnel and equipment costs.   
 
The application of AquaGate+PACTM with a telebelt allowed for GPS tracking of the AC application and 
comparatively efficient placement following GPS and placement equipment set-up.  This method was less 
labor intensive than the blower truck method, as there was no need for workers to be on the water during 
application.  The telebelt does allow for delivery of AC product to areas where land-based over-water access 
is not an option.  Delivery of the product to the sediment surface via telebelt resulted in significantly fewer dust 
emissions compared to the blower truck.  The telebelt requires clear access to the water surface and therefore 
is not ideal for a tree-lined bank.   
 
The labor and material costs for AC product placement were comparable for both the east and west placement 
areas.  Both products required the use of specialized subcontracted equipment (blower truck for SedimiteTM 
and telebelt for AquaGate+PACTM).  To achieve the AC delivery goals, each product was applied in about 
three days with similar relative labor and equipment costs.  A significant difference between the two product 
applications was the volume applied; the AquaGate+PACTM volume was approximately five times the required 
volume of SedimiteTM.  If telebelt application was an option for SedimiteTM application, this may have been the 
most efficient overall method of delivering the desired amount of AC to the sediment surface.   
 
AC Products.  SedimiteTM has a relatively high concentration of PAC (50% by weight), as compared to 
AquaGate+PACTM (10% by weight for the selected formulation).  Based on the native sediment carbon content 
at the Site, a thin (0.6 inch) layer of SedimiteTM was specified to achieve the AC delivery goal.  The thin layer 
was difficult to achieve based on the relative size of the pellets and the precision thresholds of the delivery 
methods.  The differing size and friability of the two SedimiteTM formulations resulted in the necessity of mid-
application equipment re-calibration, resulting in significant application delays; however, this may have been 
a circumstance unique to this delivery and could be avoided through improved manufacturer product quality 
assurance.      
 
The AquaGate+PACTM formulation used in this study had a lower concentration of PAC as compared to 
SedimiteTM, requiring thicker product application and more time to apply.  While we applied AquaGate+PACTM 
with 10% AC, the product can be custom-ordered in a formulation of up to 25% PAC.  Using a higher 
concentration of PAC in the AquaGate+PACTM would result in a smaller volume of product required for 
delivery, therefore reducing placement time.  When testing the blower truck placement method for the purpose 
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of this study, the formulation of the AquaGate+PACTM (PAC coating on an aggregate core versus homogenous 
PAC throughout the pellet) resulted in the loss of substantially more PAC due to abrasion as compared to 
SedimiteTM, thereby limiting the use of the blower truck placement methods to SedimiteTM.   
 
The costs of the two AC products were comparable to deliver an approximately equal amount of AC to the 
sediment surface.  The cost of SedimiteTM was $90,000 and the cost of AquaGate+PACTM was $95,125.  
Though the total volume of product was different (128 tons of AquaGate+PACTM versus 24.75 tons of 
SedimiteTM), the amount of AC was the same.  Based on the comparable cost of each product to deliver the 
same amount of PAC, the major cost driver for each of these products is the cost of the PAC within the 
product.   
 
Ultimately, the goal of the AC product application is to raise the percentage of black carbon in the upper 15 
cm of sediment from 0.14 percent to approximately 3 percent throughout application area, resulting in a 
reduction of the bioavailability of PCBs.   Annual monitoring will allow evaluation of progress toward this goal 
to inform the comparison of the two products and the application methods.   
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Appendix A 
Site Permits and Access Agreements   









  Department of Fish and Wildlife 
Fish Division 

4034 Fairview Industrial Drive SE 
Salem, OR 97302 

(503) 947-6201 
FAX (503) 947-6202 
www.dfw.state.or.us/ 

Permit Holder: Jennifer Sutter  Permit Number: 20655 
 
Organization:  Oregon Department of Environmental Quality  
Project Title: Pacific Meats Pilot Study 
 
Address: 700 NE Multnomah St , Suite 600, Portland, OR 97232    Dates: 08/05/16-12/31/16  
 
Phone: (503)229-6148   
Email: sutter.jennifer@deq.state.or.us  
 
Federal Authorization: This permit does not provide any federal authorization for ESA listed fish species. 
 
Principal Investigator: Chris Luk Co-Investigator(s): n/a                                                                                                                                             
  
 
PI Signature:                                                          CI Signature(s): __________________________________           
 
Location(s): Lower Willamette: 
The project is located within the upper portion of the Lower Slough section of the Columbia Slough, City of  
Portland, Multnomah County, Oregon. The pilot study is 
west of the City of Portland Outfall 60, adjacent to the former Pacific Meat facility  
 
CONDITIONS AND AUTHORIZATION OF THIS PERMIT: 
1. The Permit Holder, Principal Investigator, Co-Investigator, and all people working under their supervision 

shall at all times observe and comply with all federal and state laws, including the Endangered Species Act 
of 1973, as amended, and lawful regulations issued thereunder, which relate to threatened or endangered 
plant or animal species while performing activities described in the permit application.  ODFW’s approval of 
this permit does not certify that Permittee’s activities described in its application are lawful under the federal 
ESA. Permittee’s compliance with permit conditions is not in lieu of compliance with any federal 
requirements related to the federal Endangered Species Act.  General conditions of Oregon Revised 
Statutes and Oregon Administrative Rules apply to this permit that cannot be used in lieu of any permit 
required by federal law or regulation.  Permission to sample in areas where federally protected fish may 
occur is contingent upon the permittee obtaining necessary authorization from the appropriate federal 
agency and acting in accordance with the conditions established by the federal government. If a condition 
on this permit conflicts with a condition on a federal permit or authorization, then the permittee must comply 
with the more restrictive condition.   

2. This permit is not transferable and must be carried while collecting.  The Principal Investigator and all Co-
Investigators must sign their own copy of the permit. 

3. Persons not named on the permit may assist in collecting only while accompanied by the Principal 
Investigator or Co-investigator(s) listed above. 

4. Access to private property is contingent on landowner permission.  This permit does not authorize 
trespassing. 

5. This permit is not valid in any refuge, park, city, wildlife area, or area closed to collection without written 
approval of manager or administrator. 

6. Sampling must be coordinated with local District Biologists of the Oregon Department of Fish and Wildlife 
and officials of the Oregon State Police and they must be notified prior to sampling. 

7. An annual activity/collection report associated with this permit must be submitted to ODFW by December 
31, 2016 via https://apps.nmfs.noaa.gov/. Renewal of this permit will not be issued until ODFW reviews 
and approves the annual activity/collection report. All fish, crayfish, and mussel take must be recorded in the 

Oregon 
Kate Brown, Governor 

2016 - SCIENTIFIC TAKING PERMIT – FISH 
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annual report. Take is defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, control, capture, or 
collect, or to attempt to engage in any such conduct. 

8. In-water work must occur during the appropriate in-water work window 
(http://www.dfw.state.or.us/lands/inwater/oregon_guidelines_for_timing_of_%20InWater_work2008.pdf). 
Exceptions to in-water work periods must be approved by the local ODFW District Fish Biologist and 
submitted to the ODFW ESA staff in writing prior to commencing work outside the approved in-water work 
windows. 

9. May rescue or salvage fish and invertebrates (crayfish and mussels) during in-water construction area 
isolation as described in this final OR STP and the attached APPS take table and permit. After examination 
and recovery, all fish should be released as soon as possible, unharmed, in nearby free-flowing water or as 
instructed by local ODFW biologists. Prior to release, fish should be held in fresh, cool, aerated water.  

10. May only conduct activities via methods as described in the attached APPS permit. Actual distribution of 
take among sites is authorized as described in the APPS permit application.   All numbers of fish authorized 
in this permit and the attached APPS permit take table are annual totals. 

11. Indirect mortality may not exceed 10%.  Mortality rates are calculated as a percentage of total catch, not to 
exceed the number as described in the take tables in the permit application.  In the event that mortality for 
any species exceeds this rate, the permittee should contact ODFW ESA staff, (503-947-6254 or 541-440-
3353 x263) prior to any further activity.   

12. Follow FDA approved protocols and use only FDA approved substances for anesthetizing fish. 
a) MS-222 may not be used where fish may be subject to sport harvest fisheries within 21 days;  
b) Clove oil may not be used at all;  
c) AQUI-S® may be used as an alternative to MS-222.  To use AQUI-S® 20E as an immediate release sedative in  
freshwater fish for field-based activities, permit holder must sign up to participate in USFWS-AADAP INAD  
11-741 and must comply with the requirements as set forth in the INAD Study Protocol for AQUI-S® 20E  
(for more information go to www.fws.gov/fisheries/aadap).  
d) Carbon dioxide can be used as a fish anesthetic as per FDA rules and requires no withdrawal time;  
e) Electro-anesthesia can be used as a fish anesthetic as an alternative to chemicals, and requires no withdrawal time.  

13. If sampling in multiple sub-basins (4th field HUCs), we recommend that after each sampling event 
concludes all gear is cleaned and/or allowed to completely dry to prevent the spread of invasive species. 

14. If you approach your permitted take or percent indirect mortality at a location and still have sampling to 
conduct, or would like to revise your sampling methods or procedures; please contact the ODFW ESA staff 
as soon as possible to request a permit modification so that you can continue your project. 

   

 ISSUED BY:       DATE: 8/5/16 
  
  Holly Huchko     
    Endangered Species Act Specialist 
  541-440-3353 x263 
  
     
 Distribution:   Luk, Fines;  Fish Research, Alsbury, Walczak, Thompson, Murtagh -ODFW 

http://www.fws.gov/fisheries/aadap
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OREGON FISH BIOLOGISTS CONTACT DETAILS (as of 5.20.16) 
 

ODFW District 
Biologist 

 
    Phone 

 
   E-mail  

 
Watershed   
District 

 
  Office 

     

Todd Alsbury (971) 673-6011 Todd.Alsbury@state.or.us 
North Willamette- 
Cascade Unit Clackamas 

Ben Walczak* (971) 673-6013 Ben.Walczak@state.or.us 
North Willamette- 
Cascade Unit Clackamas 

Tom Murtagh (971) 673-6044 Tom.Murtagh@state.or.us 
North Willamette- 
Coast Range Clackamas 

Josie Thompson* (971)673-2040 Josie.E.Thompson@state.or.us 
North Willamette- 
Coast Range Clackamas 

Tim Bailey (541) 962-1829  Timothy.D.Bailey@state.or.us Grande Ronde  LaGrande 

Vacant* (541)-962-1830 ext. 230 Vacant Grande Ronde La Grande 

Tom Rien   (971) 673-6081 Tom.A.Rien@state.or.us Mainstem Columbia Clackamas 

John Spangler (541) 265-8306 ext. 224 John.J.Spangler@state.or.us Mid Coast Newport  

Vacant* (541)-265-8306 ext. 236 Vacant Mid Coast Newport  

Todd Confer  (541) 247-7605 Todd.A.Confer@state.or.us Rogue Gold Beach 

Steve Mazur* (541)-247-7605 Steve.J.Mazur@state.or.us Rogue Gold Beach 

Bill Duke (541) 276-2344 William.B.Duke@state.or.us Umatilla Pendleton  

Rod French (541) 296-4628 Rod.A.French@state.or.us Mid Columbia The Dalles 

Jason Seals* (541)-296-4628 Jason.T.Seals@state.or.us Mid-Columbia The Dalles 

Mike Gray  (541) 888-5515 Michael.E.Gray@state.or.us Coos-Coquille Charleston 

Gary Vonderohe* (541)-888-5515 Gary.R.Vonderohe@state.or.us Coos-Coquille Charleston 

Brett Hodgson (541) 388-6363 ext. 227 Brett.L.Hodgson@state.or.us Deschutes Bend 

Erik Moberly* (541)-447-5111 ext 24 Erik.R.Moberly@state.or.us Deschutes  Bend 

Tim Porter* (541) 447-5111 Timothy.K.Porter@state.or.us Deschutes Prineville 

Greg Huchko (541) 440-3353 ext. 249  Greg.F.Huchko@state.or.us Umpqua Roseburg 

Jason Brandt* (541)-440-3353  Jason.R.Brandt@state.or.us Umpqua Roseburg 

Robert Bradley (503) 842-2741 Robert.Bradley@state.or.us North Coast Tillamook 

Vacant* (503) 842-2741 Vacant North Coast Tillamook 
 
Elise Kelley (541) 757-4186 ext. 249 Elise.X.Kelley@state.or.us South Willamette Corvallis 

mailto:Todd.Alsbury@state.or.us
mailto:Tom.Murtagh@state.or.us
mailto:Timothy.D.Bailey@state.or.us
mailto:Tom.A.Rien@state.or.us
mailto:Todd.A.Confer@state.or.us
mailto:Steve.J.Mazur@state.or.us
mailto:Rod.A.French@state.or.us
mailto:Michael.E.Gray@state.or.us
mailto:Greg.F.Huchko@state.or.us
mailto:Robert.Bradley@state.or.us
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Alex Farrand* (541) 757-4186 Alex.Farrand@state.or.us South Willamette Corvallis 

Trevor Watson (541) 575-1167 Trevor.M.Watson@state.or.us John Day John Day 

Brent Smith* (541) 575-1167  Brentton.A.Smith@state.or.us John Day John Day 

Dave Banks (541) 573-6582 David.T.Banks@state.or.us Malheur Hines 

Ben Ramirez* (541) 889-6975 ext. 25 Benji.S.Ramirez@state.or.us Malheur Ontario 

Jeff Yanke  (541) 426-3279 Jeff.Yanke@state.or.us Grande Ronde  Enterprise 

Kyle Bratcher* (541) 426-3279 Kyle.W.Bratcher@state.or.us Grande Ronde Enterprise 

Vacant (541) 883-5732 
 
Vacant Klamath Klamath Falls 

Bill Tinniswood* (541) 883-5732 William.R.Tinniswood@state.or.us Klamath Klamath Falls 

Justin Miles* (541) 947-2950 Justin.P.Miles@dfw.state.or.us Klamath Lakeview 

Dan Van Dyke (541) 826-8774 ext. 234 Daniel.J.VanDyke@state.or.us Rogue Central Point 

Pete Samarin* (541) 826-8774 Peter.A.Samarin@state.or.us Rogue Central Point 

Jeff Ziller (541) 726-3515 ext. 26 Jeffrey.S.Ziller@state.or.us South Willamette Springfield 

Kelly Reis* (541) 726-3515 Kelly.E.Reis@state.or.us South Willamette Springfield 

Scott Groth (541) 888-5515 Scott.D.Groth@state.or.us Marine Invertebrates Charleston 

Ali Whitman (541) 867-4741 ext. 284 Alison.D.Whitman@state.or.us Marine Zone Newport 

Patrick Mirick (541) 867-0300 ext. 223 Patrick.Mirick@state.or.us Marine Zone Newport 
* = Assistant Fish Biologist 
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Authorizations and Permits for Protected Species (APPS)
File #: 20655 

Title: Pacific Meats Pilot Study 

Applicant Information

 
Name: Jennifer Sutter
Title: Project Manager
Affiliation: Oregon Department of Environmental Quality
Address: 700 NE Multnomah St , Suite 600
City,State,Zip: Portland, OR 97232 
Phone Number: (503)229-6148 
Email: sutter.jennifer@deq.state.or.us

 Project Information

File Number: 20655
Application Status: Application Complete - Issued 
Project Title: Pacific Meats Pilot Study
Project Status: New
Previous Federal or State Permit:
Permit Requested: Oregon Scientific Taking Permit for Fish and Marine and Freshwater Invertebrates
Where will activities occur? Oregon (including Columbia River and offshore waters)
State department of fish and
game/wildlife:  

N/A

Research Timeframe: Start: 08/05/2016    End: 12/30/2016
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Sampling Season/Project Duration: Capture and release of the mussels will occur during the 2016 in-Water Work Period with possible variance past the September 15, 2016 window, if
mussels are encountered. 

Project Type: Rescue/Salvage

 Project Description

Purpose: The purpose of the Oregon Department of Environmental Quality (ODEQ) project in the Lower Columbia Slough is to complete a pilot study to evaluate the use of activated
carbon (AC) to reduce the bioavailability of polychlorinated biphenyls (PCBs) in Columbia Slough sediments. 
 
In 2009 and 2011, ODEQ completed sediment investigations in the Lower Columbia Slough and identified areas where active sediment cleanup is warranted to address more
elevated levels of contamination. PCBs were found to be the primary contaminant of concern in this reach of the Lower Columbia Slough due to the potential risk to humans and
wildlife that may consume fish. An area at approximately River Mile 6.2 of the Lower Columbia Slough, adjacent to the former Pacific Meats Cleanup Site/City of Portland
Outfall 60, was identified as a Priority Characterization Area. 
 
The pilot study will evaluate two forms of AC sediment amendments, specifically considering the effectiveness of each form of AC in reducing the bioavailability of PCBs in
interstitial sediment pore water; implementability in terms of placement options for the AC amendments, equipment and access requirements; and monitoring options for
measuring success including in-situ and ex-situ pore water sampling methods. 

Description: Pacific Meats Pilot Study Project Implementation Description - For the purpose of this pilot study, the project area will be divided into two equal-area (approximately 20,000
square feet) plots (west and east), each of which will be used to evaluate one of the two AC materials. The pilot study area will be accessed via the Slough and AC materials will
be transported to the site in supersacks or other larger containers. The AC materials will be placed via a method that will most uniformly deliver AC at the desired thickness. 
 
Each of the two activated carbon delivery areas will be divided into smaller grids into which the volume of material to be delivered to each area can be predetermined (for the
purpose of ensuring that errors in application rates do not result in an excess or lack of material by the completion of each application area). Based on the size of the study area
and the two test plots, it is anticipated that 22 tons of SediMite™ will be delivered across the western cell of the study area to a target depth of approximately 0.59 inch. A total
of 116 tons of AquaGate+PAC™ (10%) will be delivered across the east cell of the study area to a target depth of approximately 1.74 inches. 
 
The thickness of the activated carbon products will be field-verified regularly during delivery, including the collection of several cores across the application grid and observing
the applied material thickness. The boundaries of each application area will be delineated using a hand-held GPS unit.
 
Mussel Capture & Release Implementation Description - Temporary ecological effects will be minimized by adding activated carbon to the sediment surface to raise the black
carbon concentration in sediment to the baseline TOC concentration; installation of silt curtains extending from the shoreline to isolate the AC application areas from water
column receptors in the main channel of the Lower Slough; and coordination to conduct a native mussel survey of the pilot study project area. If native mussels are identified,
DEQ and Apex will work to remove native mussels from the pilot study project area prior to AC application. These mussels will be captured and permanently relocated using the
methods described below.
 
A benthic sampling of the sediment will be completed prior to commencement of the pilot study. The benthic survey will use a tapered kick net or similar tool used for benthic
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sampling to identify and capture mussels observed in the AC amendment area. The survey will be completed by transects from bank to bank/perpendicular to flow of the survey
area. Transects will be completed to an approximate depth of 10 centimeters.
 
If mussels are identified during the benthic survey, the mussels will be removed by nets to scoop the substrate. Mussels will be placed in mesh bags and kept in water until the
survey is complete. Once the survey is completed, the bag(s) with mussels will be placed in a cooler and kept wept during transport to the relocation site. Time of transport is
estimated between 15 and 20 minutes to the relocation site at approximate river mile Approximately river mile 5.9. The relocation site is the South bank of Lower Columbia
Slough adjacent to the Malarkey property located at 3131 N Columbia Boulevard, Portland, Oregon. Mussels will be placed in the Slough at the relocation site anterior side
down. The relocation site is less than a 0.5 mile upstream of the pilot study area.
 
No tagging, intrusive procedures, or scientific research will be completed on the mussels captured and relocated. 

 Supplemental Information

Methods: A benthic sampling of the sediment will be completed prior to commencement of the pilot study. The benthic survey will use a tapered kick net or similar tool used
for benthic sampling to identify and capture mussels observed in the AC amendment area. The survey will be completed by transects from bank to bank/perpendicular
to flow of the survey area. Transects will be completed to an approximate depth of 10 centimeters.
 
If mussels are identified during the benthic survey, the mussels will be removed by nets to scoop the substrate. Mussels will be placed in mesh bags and kept in water
until the survey is complete. Once the survey is completed, the bag(s) with mussels will be placed in a cooler and kept wept during transport to the relocation site.
Time of transport is estimated between 15 and 20 minutes to the relocation site at approximate river mile Approximately river mile 5.9. The relocation site is the
South bank of Lower Columbia Slough adjacent to the Malarkey property located at 3131 N Columbia Boulevard, Portland, Oregon. Mussels will be placed in the
Slough at the relocation site anterior side down. The relocation site is less than a 0.5 mile upstream of the pilot study area. 

Lethal Take: Not Applicable 
Anticipated Effects on
Animals:

None.
 
No tagging, intrusive procedures, or scientific research will be completed on the mussels captured and relocated. 

Measures to Minimize
Effects:

Mussels captured, if any, will be kept in a mesh bag in the project area until the end of the day which is anticipated to correspond to completion of the benthic survey.
After completion of the benthic survey, mussels in the bag(s) will be placed in coolers and transported to the relocation site approximately 15 to 20 minutes away, and
approximately less than 0.5 mile upstream of the pilot study area. 

Disposition of Tissues: Not Applicable 
Public Availability of
Product/Publications:

Not applicable. 
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 Biologist Comments

Date From Comments
08/04/2016   Todd Alsbury   I do not have any specific comments or concerns... 

 Federal Information

Federal Agency Type 
Authorization
Number and

Title 
Date Signed Expiration

Date Listing Units/Stocks Covered Comments 

U.S. Army Corps of Engineers
(Corps)  Other  NWP-2016-126   05/10/2016   03/18/2017   N/A Nationwide Permit 38 for the implementation of the pilot study. 

 Location/Take Information

Freshwater Location 

Research Area: Pacific Ocean  State: OR  Sub Basin (4th Field HUC): Lower Willamette  Stream Name: Lower Columbia Slough  Begin Mile: 6.2  End Mile: 6.2  Township: 1 N   Range: 1 E
  Section: 9  Latitude: 45.591494  Longitude: -122.69372  
Sale in Oregon of species taken: None 
Location Description: The project is located within the upper portion of the Lower Slough section of the Columbia Slough, City of Portland, Multnomah County, Oregon. The pilot study is
west of the City of Portland Outfall 60, adjacent to the former Pacific Meat facility (loca 
 

Take Information

Line Ver Species
Listing

Unit/Stock
Production

/Origin
Life
Stage Sex

Expected
Take Take Action

Observe
/Collect
Method Procedure

Transport
Record

Begin
Date End Date
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1  Mussel, Oregon
floater  NA  N/A  Adult  Unknown  100  Capture/Handle/Release

Fish  Net, Kick  N/A  8/5/2016  12/30/2016 

 Project Contacts

Responsible Party: Jennifer Sutter 
Primary Contact: Ashleigh K Fines 
Principal Investigator: Chris Luk 

 Attachments

Application Archive  -   P20655T14Issued.pdf (Added Aug 5, 2016) 
Project Description  -   P20655T11888-0303PilotStudyPlan.pdf (Added Aug 3, 2016) 
Project Description  -   P20655T11888-0306RelocationSite.pdf (Added Aug 3, 2016) 

 Status

  Application Status:    Application Complete
  Date Submitted:   August 3, 2016
  Date Completed:   August 5, 2016
  Last Date Archived:   August 5, 2016

  • Oregon Scientific Taking Permit for Fish and Marine and Freshwater
Invertebrates
       Current Status:  Issued    Status Date:  August 5, 2016
       Date State Approved:  August 5, 2016
       Expire Date:  December 31, 2016 

 Modification Requests
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   This section is currently empty.

 Reports

Nbr Report Type Report Period Date Due Status Date Received
Start Date End Date

1 Annual-Year End 01/01/2016 12/31/2016 12/31/2016 N/A

Report Required
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STATE OF OREGON
Department of State Lands

Short Term Access Agreement

Waterway
59063 -AA

The STATE OF OREGON, Department of State Lands, GRANTOR, hereby grants to

NAME of GRANTEE: 

Oregon Dept of Environmental

Quality

ADDRESS: 

700 NE Multnomah St Ste 600
Portland, OR 97201

hereinafter called " GRANTEE", a Short Term Access Agreement upon the following
described submerged and submersible land of the Columbia Slough, hereinafter called
Lands in Use" described as follows: 

All submerged lands below Ordinary High Water in the Lower Columbia Slough, in
Section 9, Township 1 North, Range 1 East, Willamette Meridian, Multnomah County, 
Oregon, more particularly described as follows: 

An area bounded by the following points: 

a) 122. 694405 W, 45.591633 N

b) 122. 694256 W, 45.591948 N

c) 122.691249 W, 45. 590990 N

d) 122. 691552 W, 45.590615 N

Containing 1. 4 acres or 60, 000 square feet, more or less, and as shown on the
attached Exhibit A. 

Which are subject to the following terms and conditions: 

1. The owner hereby grants to GRANTEE a Short Term Access Agreement upon
the Lands in Use at any time from the date of this instrument until February 1, 2017, in
order to complete a pilot study described herein, and further, the GRANTOR does
hereby covenant that he is the lawful owner of a sufficient estate in the said Lands in
Use to enable him to give the permission herein granted and that the said Lands in

Use are free from any encumbrances which would interfere with the said permission. 

2. This Short Term Access Agreement includes the right to ingress and egress on

other lands of the GRANTOR described above, providing that the GRANTOR is given
notification of such ingress and egress and such ingress and egress is approved by the
GRANTOR, and provided such ingress and egress is necessary and not otherwise
conveniently available to GRANTEE, and a Short Term Access Agreement for persons, 
pipelines, machinery and/ or other equipment, over and across said Lands along such
routes as may be necessary for the hereinabove stated purpose. 



3. GRANTEE shall comply with all applicable local, state and federal laws and
regulations affecting the Lands in Use and the use thereof, including local
comprehensive land use planning and zoning ordinances, and correct at GRANTEE' S
own expense any failure of compliance created through GRANTEE' S fault or by reason
of GRANTEE' S use: 

Dispose of all waste in a legal and proper manner and not allow debris, garbage or
other refuse to accumulate within the Lands in Use; provided that, if GRANTEE allows
debris, garbage or other refuse to accumulate within the Lands in Use, State shall
have the right to remove the debris, garbage and other refuse, and collect the cost of
such removal from GRANTEE; 

Conduct all operations within the Lands in Use in a manner that conserves fish and
wildlife habitat, protects water quality, and does not contribute to soil erosion or the
infestation or spread of noxious weeds; 

And, if applicable; maintain all buildings, docks, pilings, floats, gangways, similar
structures, and other improvements located within the Lands in Use in a good state of
repair; and

Not unreasonably interfere with the public's trust rights of commerce, navigation, fishing
or recreation. 

4. Submerged/ Submersible Only In addition to any other applicable laws and
regulations, GRANTEE shall comply with Oregon Department of Environmental Quality
and Oregon State Marine Board requirements for sewage collection and waste water
disposal for boats and floating structures. 

5. GRANTEE shall not use, store, or dispose of, or allow the use, storage, or

disposal within the Lands in Use of any materials that may pose a threat to human
health or the environment, including without limitation, pollutants, hazardous solid
waste, hazardous substances, pesticides, herbicides, or petroleum products ( a
Hazardous Substance") except in strict compliance with applicable laws, regulations

and manufacturer's instructions and shall take all necessary precautions to protect
human health and the environment and to prevent discharge or release of any
Hazardous Substance to the environment from the Lands in Use. 

GRANTEE shall keep and maintain accurate and complete records of the amount of all
such pollutants, hazardous solid waste, hazardous substances, pesticides, herbicides, 
or petroleum products ( a " Hazardous Substance") stored or used on the Lands in Use, 

and shall immediately notify State of any release or threatened release of any such
Hazardous Substance to the environment from the Lands in Use or otherwise
attributable to operations or activities on the Lands in Use. 

In the event any pollutants, hazardous solid waste, hazardous substances, pesticides, 
herbicides, or petroleum products (a " Hazardous Substance") is released, GRANTEE

shall promptly and fully remediate such release in accordance with State and federal
regulations and requirements. If GRANTEE fails to so remediate, State shall have the
right to remove and remediate any release of a Hazardous Substance on the Lands in
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Use or attributable to operations or activities conducted or allowed by GRANTEE on the
Lands in Use and to collect the cost of such removal or remediation from GRANTEE. 

In addition to any duty to indemnify described elsewhere in this Short Term Access
Agreement, GRANTEE shall indemnify State against any claim or costs arising from or
related to a release of a pollutants, hazardous solid waste, hazardous substances, 
pesticides, herbicides, or petroleum products (a " Hazardous Substance") on or from the

Lands in Use. 

6. All tools, equipment, and other property belonging to GRANTEE taken upon or
placed upon the land by GRANTEE shall remain the property of GRANTEE and may be
removed by GRANTEE at any time within a reasonable period after the expiration of
this Short Term Access Agreement. 

7. GRANTEE agrees to defend, indemnify and hold State harmless from and
against all claims, demands, actions, suits, judgment, losses, damages, penalties, 

fines, costs, and expenses ( including expert witness fees and costs and attorney' s fees
in an administrative proceeding, at trial, or on appeal) arising from or attributable, in
whole or in part, to the access agreement or any operations conducted or allowed by
GRANTEE on the Lands in Use. As used in this Section 7. 0 only, "State" means the
State of Oregon and its boards, commissions, agencies, officers, employees, 
contractors, and agent. 

This Short Term Access Agreement may be cancelled by GRANTOR after thirty (30) 
days written notice to GRANTEE for noncompliance with the above conditions or any
lawful requirement. 

Department of State Lands

Authorized Signature/Printed Name
Aquatic Resource Management

b-,) 3- 0
Date
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Willamette Cultural Resources Associates, Ltd. 
2827 NE Martin Luther King Blvd. 

Portland, OR 97212 
 503.281.4576   www.willamettecra.com 

 
TECHNICAL MEMORANDUM 

Records Search for the Proposed Pacific Meats Material Placement Project, 
Portland, Multnomah County, Oregon 

Matt Goodwin 

August 24, 2016 

Introduction 

Apex Companies LLC (Apex) contracted with Willamette Cultural Resources Associates, Ltd. 

(WillametteCRA), to conduct a records search for a proposed material placement project along the 

Columbia Slough in Portland, Oregon (Figure 1). The project location is adjacent to the former 

Pacific Meats facility in Township 1 North, Range 1 East, Section 4, Willamette Meridian (Figure 2). 

The proposed project will place a total of 346 cubic yards of fill over a 60,000-square-foot area of 

the slough along the southern shore. The project is a designed to evaluate 3 different blends of 

activated carbon (AC) fill material. The 60,000 square foot project area will be divided into three 

20,000 foot plots, with each plot containing a different type/blend of AC material.  

Regulatory Context 

The Columbia Slough is a navigable waterway and sampling or mitigation activity within the 

waters of the slough is subject to permitting requirements of the United States Army Corps of 

Engineers (USACE). Under the terms of USACE issued Nationwide Permit (NWP), Apex is 

required to contract a professional archaeologist to review of records on file with the Oregon State 

Historic Preservation Office (SHPO) online database system to identify any previous cultural 

resource studies and archaeological or historical resources at or in the vicinity of the project location. 

Environmental and Cultural Context 

Environmental Setting 

The proposed project lies in the Portland Basin, a broad lowland formed where the Columbia 

River bisects the north-south Puget Trough. In their seminal archaeological work in the area, Ames 

et al. (1999) refer to the study area as the Wapato Valley. The Wapato Valley is the southern end of 

the Puget Trough that extends from southeast Alaska to the southern end of the Willamette Valley. 
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The dominant geographic features of the Wapato Valley are the Columbia and Willamette rivers and 

their associated floodplain systems of lakes, sloughs, and wetlands. Two topographic areas exist in 

the Wapato Valley: the alluvial bottom lands along the shores of the Columbia River and the 

uplands. Three prime factors account for the surficial geomorphology of the area: late Pleistocene 

glacial outburst floods, eustatic sea level rise, and Holocene alluvial deposition. The Wapato Valley 

falls into Franklin and Dryness’ “Pinus-Quercus-Pseudotsuga” Zone. Along the rivers are riparian forests 

of black cottonwood (Populus trichocarpa), Oregon ash (Fraxinus latifolia), bigleaf maple (Acer 

macrophyllum), Oregon white oak (Quercus garryana), red alder (Alnus rubra), and ponderosa pine (Pinus 

ponderosa). Oak woodlands dominate the zone’s forests and savannas. Riparian communities and 

poorly drained areas generally host a variety of minor hardwood species (Franklin and Dryness 

1988:124-126). In addition, the Wapato Valley was home to a rich array of terrestrial and aquatic 

mammals, as well as fish and birds (Ames et al. 1999). 

The proposed project area is located approximately 1.75 km (1 mi.) south of the Columbia 

River and 3 km (1.9 mi) northeast of the Willamette River. Soils in the immediate project vicinity are 

classed as Urban land-Latourell complex, 3 to 8 percent slopes. Urban land-Latourell is 

characterized by well drained loam formed on terraces from alluvium. A typical profile consists of 

moderately acid, loam from 0 to 16 in.; moderately acid, loam from 16 to 56 in.; and slightly acid, 

very gravelly sandy loam from 56 to 66 in. below surface (Green 1983).  

Native Peoples 

From historical accounts and ethnographic data, anthropologists have reconstructed that the 

project area lies within the traditional homeland of the Chinookan peoples, but other groups may 

have also had a presence in the area. Upper Chinookans in the Portland area consisted of two 

groups, the Multnomah and the Clackamas. Multnomah villages were concentrated on Sauvie Island, 

along the Multnomah Channel, and along the northern bank of the Columbia River downstream of 

the mouth of the Willamette (French and French 1998:360-363; Silverstein 1990:533-535). Several 

Sahaptin-named places occur within the vicinity of the Columbia and Willamette rivers. The closest 

of these to the current project location is Neerchokioo, which is described as a village area on the 

banks of the Columbia River, approximately 9 km (0.5 mi.) north of the current project parcel 

(Saleeby and Pettigrew 1983:180).  

The extensive wetlands on the nearby Columbia River offered a bounty of plant resources. The 

most important of these was wapato, a plant that grows in shallow ponds and lakes, the tubers of 

which were a staple food and major trade item for Chinookans. Wapato was so abundant in the area 

and such an important resource for Native peoples that Lewis and Clark termed the area “Wap-pa-

too Valley,” Sauvie Island “Wappâto Island,” and the local Indians “Wap-pa-to Indians” (Moulton 

1990:24, 484). The river floodplains also had extensive prairies that attracted deer and elk, and some 
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of those grasslands also supported camas, the bulbs of which were another dietary staple. (Norton et 

al. 1983:126, 144).  

Indirect contact with European Americans began to disrupt Native ways of life in the 1700s, 

including a smallpox epidemic in the late 1770s that may have killed a third of the population, which 

recurred every 20 to 25 years afterwards (Boyd 1990). Native populations in the lower Columbia and 

Willamette valleys were further decimated by a malaria epidemic that killed 90 to 95 percent between 

1830 and 1834 (Boyd 1990). 

The first major expansion of European American settlements began in the 1840s, as thousands 

of American settlers flooded into western Oregon and Washington. They met with minimal 

resistance from the Native groups that had been devastated by the epidemics. For a brief period 

during the 1840s, immigrants and Native populations lived uneasily side by side. By 1850, however, 

the need to clear Indian title to the land to provide a legal basis for the land claims of American 

settlers led to a series of treaty negotiations beginning in 1851. 

The first treaties signed with the surviving tribes of western Oregon would have established 

several Indian reserves in the Willamette Valley. These treaties were never ratified by Congress due 

to opposition by American settlers to the reservations. Treaties signed during a second round of 

negotiations in 1854 and 1855 were ratified. One of these treaties included the Kalapuyan peoples of 

the Willamette Valley and Chinookan groups of the Clackamas and lower Willamette river drainages 

(Beckham 1990; Kappler 1904:II:665). No reservations were formally defined in the treaties with the 

tribes of western Oregon, but two reservations (Coast and Grand Ronde) were established by 

executive order shortly after the treaties were ratified. With creation of the reservations, federal 

troops began the process of relocating the lower Columbia and Willamette Valley groups to the 

reservations.  

Archaeological Context 

Archaeological survey and excavation is relatively widespread in the Portland Basin, but little of 

this data has been synthesized into coherent narratives. Research topics are not widely agreed upon; 

rather, nearly all local archaeological work has been geared towards detailed material description and 

site age. Exceptions occur (Ames 1994), but for the vast amount of data available, models of hunter-

gatherer adaptive strategies, settlement patterns or land-use are largely non-existent.  

A fairly fine-grained, chronological framework is available for the past 2,500 years of Portland 

Basin prehistory (Pettigrew 1981), which has been integrated into a longer, broad regional 

archaeological framework for the Northwest coast (Ames 1994; Ames and Maschner 1999). The last 

6,000 years of Northwest Coast prehistory saw dramatic changes in Native lifeways including 

increased populations and density and appearance of different settlement patterns hinged on winter 
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sedentism and increases in logistical mobility. These changes were largely enabled by development of 

complex food storage technology, resource diversification and intensification, and increased social 

complexity (Ames 1994; Ames and Maschner 1999).  

The Early Pacific Period (ca. 5,500-3,500 before present [BP]) was characterized by a cooler and 

moister climate and sea level was still low along the Washington and Oregon coasts (Ames and 

Maschner 1999). Early Pacific sites are relatively rare in the Portland Basin lowlands, but more 

common in the uplands, particularly inland Clark County. Assemblages often contain broad-necked, 

large stemmed and side-notched points. Regionally, bone and antler tools increase in frequency and 

groundstone appears. Resource use was diverse, suggesting a broad-spectrum diet. Few special 

purpose camps are evident. Storage was likely practiced in a limited fashion throughout the Early 

Pacific; however, it did not become important until the end of the period (Ames and Maschner 

1999). No evidence for plankhouses dating to the Early Pacific has been found in the Portland area.  

By the beginning of the Middle Pacific period (ca. 3,500-1,500 BP) the climate is similar to 

modern conditions and sea level is near current levels. The basic economic and technological traits 

observed at historic contact are often found (Wessen 1983:25). Square or rectangular plankhouses 

and villages appear elsewhere on the coast after about 3,500 BP, although the earliest houses in the 

Portland Basin are about 2,000 years old (Ames 1994). Site types are diverse and site frequency 

increases. After about 3,000 years ago, site frequency on the Columbia floodplain increases.  

Most investigated sites in the region generally and the Portland Basin specifically, date to after 

about 1,500 years ago, the Late Pacific Period (ca. 1,500 to 100 BP). Site frequency increases 

dramatically, particularly on the lowlands (Ames 1994; Wessen 1983). Assemblages are thought to be 

diverse and contain small, triangular-shaped, narrow-stemmed projectile points. Several Late Pacific 

period sites in the Portland Basin have been investigated in some manner, with the best known 

dating to the past 800 years, including the Meier and Cathlapotle sites. Resource use appears diverse 

and intensive. 

European American Development 

The first European Americans in the project vicinity were fur trappers employed by the Pacific 

Fur Company, North West Company, and Hudson's Bay Company (HBC) after 1811. Most of these 

individuals were part of mobile trapping and trading expeditions. Settlement in the area was 

especially encouraged with passage of the Donation Land Act in 1850, which allowed a single man 

or a married couple who settled in Oregon Territory by December 1, 1850, up to 320 acres for an 

unmarried man and 640 acres for a couple. The current project parcel was located within the 554 

acre Donation Land Claim (DLC) of John W. Force (BLM 2016). The General Land Office (GLO) 

map for this area depicts no development within or near the current project APE (GLO 1852). By 

the 1890s, property owners began to heavily subdivide their land parcels, resulting in another 
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increase in population along with the construction of new residences (United States Geological 

Survey [USGS] 1897). In 1911 there were twelve major manufacturing firms located in the Kenton 

Neighborhood, making this area second only to St. Johns as a manufacturing center (Mitchoff 2016). 

In 1905 the topographic map shows Lombard Street connecting Kenton with the St. Johns 

neighborhood and depicts North Denver Avenue and Lombard serving as the main thoroughfares 

in this portion of Portland (USGS 1905).  

USGS topographic quadrangles from the early and mid-1900s depict industrial development 

along the slough in the project vicinity beginning in the 1920s-1930s. The 1927 USGS map of the 

project depicts industrial buildings along the railroad line and Columbia Blvd. in the project vicinity 

and the 1961 quad shows a massive expansion of industrial development in the project area (USGS 

1927, 1961).  

Previous Archaeology 

Records on file with the Oregon State Historic Preservation Office (SHPO) show there have 

been multiple archaeological surveys in the vicinity of the current project area. The nearest surveys 

to the proposed Pacific Meats material placement project location are two surveys conducted along 

the slough by Heritage Research Associates in the 1990s (Musil et al. 1994, 1995), and two efforts 

conducted by CH2MHill in 2005 (Durio 2005) and the University of Oregon in 2006 (Bland and 

Connolly 2006) for proposed improvements to Interstate 5. Additionally, WillametteCRA conducted 

a survey for a proposed Oregon Department of Transportation (ODOT) project along Schmeer Rd. 

in 2013 (Ogle 2013). The WillametteCRA project is located approximately 1.25 miles east of the 

current project.  

Musil et al. 1994 reports the results of a survey conducted for a proposed force main sewer 

pipeline. The survey included pedestrian survey, auger probes and monitoring of geotechnical 

boring. No archaeological resources were recorded during this investigation (Musil et al. 1994). The 

1995 investigation by Musil et al. was conducted on behalf of the USACE for planning purposes, 

and did not have a specific regulatory nexus. The cultural resources assessment included background 

field review and limited pedestrian survey along portions of the Columbia slough, including areas 

adjacent to the current project area. No archaeological resources were recorded during this 

investigation (Musil et al. 1995).  

Durio 2005 reports the results of a survey for proposed improvements along the Interstate 5 

corridor, including the Denver Avenue crossing of the slough, approximately 400 m east of the 

current project. The 2005 effort included records review and pedestrian survey of the proposed 

project APE, no resources were identified within or near the Pacific Meats project area (Durio 

2005). Bland and Connolly 2006 presented the results of probing and test excavations in portions of 

the above mentioned I5 project APE. Three shovel probes were excavated on the north side of the 
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slough, approximately 300 m east/northeast of the current project APE, no cultural material was 

identified and no further work was recommended at this location (Bland and Connolly 2006). 

Ogle 2013 reports the results of a pedestrian survey and records search for an ODOT to 

improve a viaduct and ramp at N. Denver Avenue and N. Schmeer Rd., approximately 1.25 east 

along the Columbia Slough. The survey did not identify any resources and no further work was 

recommended (Ogle 2013). 

The nearest known precontact archaeological site to the proposed Pacific Meats material 

placement project area (35MU113) was recorded about 1.5 miles to the northeast, near the former 

shoreline of the drained Force Lake (Ellis 1998). The site consists of a possible hearth feature 

containing charcoal and 4 pieces of fire cracked rock. The nearest historic-period archaeological site, 

35MU203, was recorded approximately 1.25 miles east of the Pacific Meats project area during a 

2009 survey for a proposed bridge replacement project. The site consists of a series of abandoned 

and decaying wooden pilings and 3-pole dolphins along the southern shore of the slough (Chapman 

et al. 2009). The site was not determined to be NRHP eligible and no further work was 

recommended.  

Conclusions and Recommendations 

At the request of Apex Companies LLC, WillametteCRA has completed a records search for a 

proposed material placement project along the Columbia Slough in Portland, Oregon. Records on 

file with the SHPO show there have been multiple archaeological surveys in the vicinity of the 

current project area. None of these surveys have identified resources within or adjacent to the 

project APE. The nearest previously recorded archaeological resources are located more than 1 mile 

from the Pacific Meats project location. Review of historic period maps indicated industrial 

development along this portion of the slough beginning in the 1920s-1930s. No evidence of historic 

period structures within or immediately adjacent to the current project APE was indicated.  

It is therefore our professional opinion that the project APE has little potential for previously 

unreported cultural resources and the proposed material placement project is unlikely to affect any 

archaeological resources. We recommend no further investigations, including monitoring, at this 

time. Should unanticipated archaeological or historical resources be encountered during future 

activities at this location, all ground-disturbing activity in the vicinity of the find should be halted 

and the Oregon SHPO notified immediately. In the event that evidence of human skeletal remains is 

encountered during future work, all ground-disturbing activity in the vicinity of the discovery should 

be halted immediately, efforts taken to protect such evidence in place, and SHPO, Oregon State 

Police, appropriate Tribes and agencies, and the Multnomah County Medical Examiner promptly 

notified to ensure compliance with state and federal laws.  
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Figure 1. Project location
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Figure 2. Aerial view of project location. 
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Dixon Marine Services, Inc. (DMS) is pleased to submit a technical proposal for the Activated Carbon Placement 

Services for the Pacific Meats Pilot Study in Portland, Oregon. DMS is an Oceanographic Wetland Restoration firm 

specializing in the remediation of contaminated sediments. Since our founding in 1998, the business has grown 

around projects that include sediment investigations, water quality monitoring, hydrographic surveying, 

environmental dredging, and sediment capping projects. DMS is also a certified Women’s Business Enterprise (WBE) 

and certified Small Business (SB).   

Our expertise lies in our ability to define the nature and extent of an environmental problem, assess the physical 

setting with our oceanographic capabilities, and evaluate remedies by performing “Proof of Concept” work with our 

treatability lab and pilot systems. DMS can then implement remedies with our marine construction group. We have 

completed many in-water and near water sediment remediation projects from pilot studies to full scale applications 

for mitigation and restoration projects, complying with the EPA, NEPA, Oregon’s DEQ regulations, Washington 

Department of Ecology & CEQA guidelines. 

1.0 Solutions & Approach for Successful Performance 
The company’s past experience with in-water, thin-cap projects has proven that the most important factors for 

accurate thin layer placement are limiting process variables, standardization & repeatability of the placement 

process, and precise positioning.  This Technical Approach eliminates as many variables as possible, and provides a 

cost effective method for accurate and efficient thin-cap placement in the sub-tidal and intertidal zones. This 

approach will produce robust material performance data of the Activated Carbon(AC) amendments within the site. 

1.1 Capping Approach Overview 
Based on the results of the Pre-Pilot Demonstration Project, two application methods will be employed.  The SediMite 

will be placed with a blower truck using visual and engineering controls.  The Aquagate will be placed with a Telebelt 

that will be directed using the navigation program Hypack™. 

Accurate placement of the SediMite™ will be achieved through the establishment of a visual grid for amendment 

placement, and the dredge positioning software Hypack™.  Immediately prior to placement, DMS crew will survey 

and stake the plot limits and create a visual grid of cells using PVC poles for the placement crew to follow. The grid 

will be established using RTK survey equipment and will be based on a template established in Hypack™.   The 

placement cells will be sized to allow for the largest cell size practical while still maintaining a high level of placement 

accuracy.  For river access and AC placement, DMS will utilize airboats and small skiffs to reduce the risk of damage 

to the cap from scour.  Use of airboats will also eliminate the need to work off hours as airboats do not require 

standing water to operate, and will not be affected by river stage.  This method would significantly reduce the amount 

of space required for operations as well as the need for site preparation required for larger, water based equipment 

mobilization. The airboat will be fully instrumented with navigation software and equipment as a redundancy to the 

visual grid established for the pilot study. 

Access to the Pilot Cells for the Aquagate will be achieved by clearing and pruning under brush and tree limbs to 

allow increased swing radius for the Telebelt.  
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1.3 AC Amendment Placement Overview 
Material supplier information generally recommends placement from ‘deep water to shallow water’ for areas with 

high risk of sloughing due to slope.  Given the bathymetry of the pilot test area and recommendation from material 

suppliers, the risk of sloughing in this application is low. 

 

Sedimite placement will be achieved through the use of a truck mounted aggregate blower. For Aquagate placement, 

a Putzmeister TB 130 Telebelt positioned on the southern bank will be used.  

Weather will be a critical factor to the pilot test.  It is imperative that amendment material be kept completely dry at 

all times until actual deployment in the slough. Final direction will be the responsibility of Apex, however, DMS 

strongly suggests that placement operations be suspended should precipitation be forecast. 

1.3.1 SediMite Placement with Blower Truck 

SediMite will be placed with a blower truck equipped with a 4” diameter discharge hose which will be controlled by 

DMS crew below in the slough, placing the material uniformly in each cell. Material will be loaded into the hopper 

in a pre-determined volume that corresponds to the area of each cell. This will prevent over, or under placement of 

amendment. Placement will begin at the upstream limits of the project and progress downstream, with material 

placement progressing from shore towards the center of the slough.  Placement lanes, perpendicular to the shore, will 

be numbered, with 1 being the furthest upstream.  Each placement cell will be identified by a letter, with 1A being the 

furthest upstream and inshore cell.  Placement will begin with cell 1A and continue until all cells in lane 1 have been 

filled.   

Once positioned alongside placement cell 1A, the vessel will be stabilized by small spuds and placement will 

commence.  AC material will be loaded into the blower hopper in batches that correspond to the placement cells’ 

percentage of the total area for each respective amendment.  DMS crew will manipulate the discharge hose and 

deposit the AC amendment evenly throughout the placement cell with a minimum of two complete passes of coverage 

in each cell.  Once material in the blower has been depleted, the vessel will reposition alongside cell 1B, and the process 

will repeat.  Once the final cell for lane 1 has been filled the vessel will reposition at cell 2A and continue placement 

in lane 2.  This process will continue until all cells have been filled. Pressure washers will be used to manage any 

fugitive dust generated during the placement process.  

 

 



 
DIXON MARINE SERVICES, INC.           AN OCEANOGRAPHIC WETLAND, RESTORATION FIRM 

 

415.669.7369 OFFICE P.O.BOX 424, INVERNESS, CA  94937 415.669.7409 FAX 

 

Technical Proposal  
Pacific Meats Pilot Study 2016 

        Page 3 of 12 

1.3.2 Aquagate Placement with Telebelt 

Aquagate™ will be placed with a Puzmister T-130 Telebelt.  It will be positioned perpendicular to the slough on the 

southern bank, and be equipped with a spreader that redirects material flow from the Telebelt chute to a uniform 

sheet of material, parallel to the Telebelt boom.  Prior to placement activities, a dry run will be performed on land to 

fine tune the variables inherent to the Telebelt.  Specifically: 

 Belt speed  

 Swing speed  

 Spreader hopper aperture 

The dry run will be conducted as follows: 

Material will be loaded into the feeder hopper. A suitable location for a small amount of material placement will be 

identified on land.  Belt speed and swing rate are governed by engine RPM and rheostat controls on the operator’s 

remote control.  Based on previous experience with this method, DMS will direct the Telebelt operator to begin the 

flow of material over the belt at a prescribed engine RPM and belt speed.  Once material flow through the spreader 

hopper is visible, the operator will begin to swing the belt.  Once the operator reaches the opposite end of the test 

area, the belt will be stopped and the material deposited will be analyzed and documented for lift thickness and 

uniformity across the material width.  Adjustments to belt speed, swing rate, and spreader aperture will be made 

based on findings, and if needed, a second test will be performed.  This process will repeat until repeatable, accurate 

placement results can be expected.   

The Telebelt will be equipped with RTK DGPS system running Hypack™, that will monitor and display, in real time, 

the position of the belt tip and center of rotation relative to the placement areas.  As the boom tip passes over 

placement areas in arcs, a matrix file created within Hypack™ will generate a color gradient on screen that will 

visually confirm where material has been placed and areas yet to receive amendment. A simplified analogous 

explanation would be that the operator will “paint” the placement area with material.  Starting at the offshore limits 

of the plot area, the belt will be positioned over the upstream limit of the placement area.  Once material flow begins, 

the operator will navigate the belt tip across the plot.  DMS will direct the operator to stop flow and swing based on 

site geometry at a line drawn perpendicular to the slough.  At which point, the belt will retract the length of the 

spreader, re-start the belt, and proceed back across the plot area to the starting point. This will repeat until all areas 

within reach of the Telebelt have been filled.  At which point, the truck will reposition to a new alignment 

downstream, and repeat the process.  Belt speed and swing rate will remain constant throughout placement.  Discrete 

areas that cannot be reached due to trees or other obstructions will be marked with PVC poles for hand Line-Vac 

application.   
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The Line-Vac™ is a pneumatic device that when installed in-line and supplied with compressed air, creates a strong 

vacuum that is capable of transporting granular material over moderate distances and elevations. 

For placement using the Line-Vac™ system, the area of the amendment plots will be delineated in the same manner 

as with the blower truck approach and areas that were deficient will be amended.  The material will be loaded into a 

small hopper on the southern bank.  Each hopper will be manned and equipped with a tow-behind air compressor to 

provide air to operate each Line-Vac™.   Material will be loaded into the primary hopper in a pre-measured amount 

based on the cell area.  One or more intermediary hoppers may be necessary to productively transfer material to the 

placement crew.  These will be set in place by a mobile hydraulic crane and be set inside secondary containment at 

all times and equipped with fire extinguishers and spill kits.  If necessary, additional compressors and Line-Vacs™ 

can be installed on a shallow draft aluminum pontoon boat positioned in the slough. 

1.4 Material Handling 
Material for the project will be delivered to the site from the Apex holding facility where the material was stored 

indoors until delivery.  It is anticipated that Apex will provide the transport of material to the site using a flatbed 

truck, in batches, based on laydown area availability at the site and weather predictions.  Once onsite, material will 

be completely covered with plastic at the end of each work day to protect from moisture.  Sacks will remain on pallets 

until they are emptied at the site.  Loading will be done with a telescopic forklift into the hopper of the blower truck. 

1.5 Quality Control 
The following section provides an overview of the quality control efforts DMS will perform to ensure accurate 

placement of AC amendments.  

Primary quality control will be achieved by limiting the placement cells to manageable sizes that correspond to the 

known weight of material to be applied to each cell.  For the Aquagate™, one whole sack will be loaded into the 

blower truck at a time.  Once the material from one sack is depleted, the correct amount of amendment will have been 

placed.   

Secondary quality control measures will be test pans.  These will be placed on the river bottom prior to placement 

with a frequency of one pan for every 5000 square feet. These pans will be retrieved immediately after placement and 

will be used to verify target thicknesses are being met.   
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Prior to in-water amendment placement, DMS will perform on-shore demonstrations to familiarize the crew with 

the dispersal equipment and confirm the feasibility of the proposed cell size.  DMS will perform two test 

demonstrations, at minimum, per amendment to the satisfaction of the engineer.  Ideally, two DMS crew members 

will be selected to place material and only those selected as suitable by the engineer will perform in-water placement, 

to provide placement consistency  

Super sacks will be marked with the corresponding placement cell for potential review and a concise log will be kept 

of all placement activities both on land and at the application site.   

1.6 Water Quality Protection 
Dixon Marine Services, Inc. fully acknowledges and will adopt all the requirements of the engineers Water Quality 

Plan.  One of the primary environmental concerns associated with in-situ treatments is the increase of suspended 

solids in the water column during amendment application. The amendment operations will result in a controlled 

increase in turbidity in the work area. DOT Type 2 turbidity barriers will be placed to surround the work site prior 

to any in water work.  Water Quality parameters, including Turbidity (NTU), will be monitored during all in-water 

work where the sediment has the potential to be disturbed. Water quality monitoring criteria for this project is 

regulated and turbidity shall not exceed a 10 percent increase in turbidity over background.  Measurements will be 

taken at regular intervals and at locations specified in applicable permits and specifications.  DMS will use a handheld 

Quanta data collector for water quality measurements. 

 

1.7 Overview of Equipment & Personnel 
Staffing for Positioning and Placement Staffing for Material Handling 

 1 Leverman  1 Equipment Operator  

 2 Deck Hands  1 Deck Hand 

 Project Superintendent 

 Field Engineer 

 1 Blower Truck Operator  

 1 Telebelt operator 
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Equipment Overview 

 Aggregate Blower Truck 

 6000 lb mast forklift 

 DMS Air Boats (2) 

 Telescopic Forklift 

 Flatbed truck or Trailer 

 Work trucks 

 DMS “Work Skiff” (24’x8’ Single Screw 115hp) 

 Putzmeister TB130 Telebelt  Survey Equipment 

  

  

 

.   
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2.0 Experience & Past Performance 
DMS, Inc. has performed significant capping projects over the last five years with increasingly precise tolerances 

specified. DMS has performed work on RAD sites at the Seaplane Lagoon in Alameda and Hunters Point naval ship 

yard, therefore has completed all equipment and personnel safety protocols required. DMS has been involved in most 

of the high profile EPA site remediation projects in the San Francisco bay area.  Most recently DMS constructed and 

monitored an acre test cell at Hunters Point, composed of SediMite™ and Aquagate™. 

Hunters Point Naval Shipyard (HPNS) is located in southeast San Francisco on a peninsula that extends east into 

the San Francisco Bay. Historical site activities resulted in the release of chemicals to offshore sediments in Parcel F, 

which includes approximately 457 acres of offshore sediment within San Francisco Bay that bounds HPNS to the 

north, east and south. The southern portion of Parcel F – referred to as South Basin – has been affected by the release 

of PCBs from on-shore activities. Treatability studies conducted under three SERDP/ESTCP projects (Luthy et. al., 

2009) have indicated activated carbon (AC) may be effective in reducing the bioavailability of PCBs. Earlier studies 

were performed in the shallow intertidal areas. The current field pilot study is assessing the effectiveness of two types 

of carbon, in deeper water that is more representative of the depths where full-scale remediation is expected, and 

with a different AC deployment method.  

 The field pilot was designed to assess the efficacy of two types of carbon amendment in reducing the ecological risk 

associated with PCB-contaminated sediment and to assess the use of full scale equipment within the tidally 

influenced work area. The AC amendments selected for testing in this pilot study were (1) a composite particle system 

based on the AquaGate™+ PAC™ technology platform (henceforward referred to as AquaGate™; AquaBlok Ltd., 

Toledo, Ohio), and (2) SediMite™ (Sediment Solutions, Ellicott City, Maryland). Two 0.4 acre plots within a 1-acre 

pilot area were designated for placement of each amendment. The plots were separated by a buffer zone 

approximately 45 feet wide. This pilot study included amendment placement in both shallow and deeper water 

without any mechanical mixing. One of the performance objectives for this study was designed to assess physical 

endpoints, including amendment placement, distribution, mixing and stability. Other objectives focused on 

measuring tissue concentrations, evaluating changes to benthic invertebrate communities, and chemical analysis for 

parameters including PCBs, total organic carbon, and black carbon. 

Accurate placement of the AC was achieved through a truck mounted Telebelt radial conveyor system positioned on 

a barge that was equipped with a 4-point anchor system to provide maneuvering capabilities and ensure that the 

barge was stationary during placement activities. The anchors were positioned outside the AC placement area. 

Accuracy during placement activities required maintaining a constant thickness of AC on the Telebelt conveyor (by 

maintaining a full feed hopper) and consistent conveyor belt and swing speeds. The Telebelt was equipped with a 

custom fabricated spreader with an adjustable aperture fitted to the discharge end, which allowed amendment to be 

vertically released in a 3-foot wide swath perpendicular to the swing arc. The barge and the Telebelt were each 

equipped with real time kinematic global positioning systems (RTK GPS) that displayed and recorded the exact 

position of the placement equipment. The positioning information was continuously transmitted to an onboard 

navigation and monitoring system that recorded the horizontal position and track lines to ensure there were no gaps 

in coverage.  Cover thickness during placement was verified using settling pans (galvanized washtubs, approximately 

2.5 feet in diameter and 18 inches deep) placed on the bottom of the test area. Upon retrieval, the AC thickness 

measured in the settling pans represented the AC thickness on the sediment.  Subsequent quartile monitoring by the 

project engineer is being conducted with DMS in collecting push cores, installing and retrieving pore water samplers 

deploying and retrieving laboratory tissue analysis from Bivalves and Slice camera work looking at how the vertical 

profile of the carbon amendment is morphologically changing with time. 
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In 2012 DMS completed a 5-year project at Castro Cove for Chevron and administered by URS Corp in Richmond, 

California. It started with vibracoring, dredging and then treatability studies before the actual capping work in 2011. 

This project successfully remediated the historical discharge from the Chevron Refinery. DMS performed the work 

through every phase of the project over the course of 5 years. This capping effort had three layers. The first was laying 

out a Reactive Core Mat (RCM) over the most problematic area, about 5 acres. The second layer was a 6” sand cap 

over the full 20 acres and then third, an 18” clay/silt layer from local young bay mud. The sand was obtained through 

DI Aggregates and delivered to the site by barge and tug services provided by Jerico/Lind Marine. DMS provided 

design assistance and implementation of the capping process and project technical design assistance from Dr. Ian 

Austin (URS). 

In 2013 DMS completed the remediation and abatement of lead shot at the south shore of Treasure Island for the 

U.S.D.O.D. and was administered by Tetra Tech. DMS provided the dredging and subsequently the two phase 

capping of the area. The capping consisted of an 18” layer of coarse sand and a 12” layer of armor stone. 

The latest project just completed in February of 2015 was a precision dredging and capping project for the Port of 

Ridgefield, WA. This project consisted of high precision mechanical dredging of constantly variable bucket cut 

depths. After the dredging was completed and accepted, a 12” layer of sand was placed over the area, approximately 

11 acres in water. This was completed using two 6” passes. The last application was a 6” thick layer of 12” minus river 

rock of varying thicknesses in the intertidal zone, approximately 4 acres.  

The two most technically complex are included below, the Castro Cove Remediation project and the Port of 

Ridgefield, WA. Remediation project. 

 

 

  

Figure 2A – Slurry Sand Capping at Chevron Figure 2B – Mechanical Sand Capping at 
Ridgefield 
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2.1 Hunters Point Naval Shipyard Activated Carbon 

Pilot Study, San Francisco, CA (2015-2016) 
Owner: U.S. Navy  

General Prime: CH2M Hill – 155 Grand 

Avenue, Suite 800 Oakland, CA 94612 

Contact: George Hicks – Project 

Manager   

Phone: 8129461669 

Contract Amount: $250,000 | DMS Sub 

Construction Time:  
Placement – 6 Days  

On Schedule: YES 

Claims or Disputes: None  

 

Historical site activities resulted in the release of chemicals to the environment, including offshore sediments. Two 

apparent major source areas of polychlorinated biphenyl (PCBs) to the South Basin were identified. PCB-

concentration gradients indicated that the highest concentrations of PCBs were discharged to the South Basin via a 

former slough at the north end of the basin.  

The project is a pilot study for evaluating and validating activated carbon (AC) amendment placement for in-situ 

treatment of PCB contaminated sediments at a test site in the South Basin of Parcel F within Hunters Point Naval 

Shipyard and included placement of activated carbon in both shallow and deeper water on the sediment surface 

without any mechanical mixing. The study focuses on validating (1) placement of two types of activated carbon 

amendments, AquaGate™ + PAC & SediMite™, within two half-acre plots of a single parcel’s sediments, (2) physical 

stability and longevity of the amendments in the sediment following placement, (3) effectiveness of the amendments 

in controlling contaminant bioavailability over time, and (4) response of the benthic community to the amendments.  

For accurate amendment placement, DMS deployed a 220 barge equipped with a 4-point anchor system that provided 

maneuvering capabilities and ensured the barge stability during placement. Both the barge and the Radial Stacker 

were equipped with RTK GPS systems that displayed and recorded the exact position of the placement equipment 

at all times during the project.  Operators positioned the barge and placed material with the aid of a computer running 

the dredge positioning software Hypack™.  The safe telescoping range of the Radial Stacker allowed the maximum 

amount of coverage with minimal barge fleeting within the Pilot Area. Material passing over the Radial Stacker 

entered a spreader that directed the material flow such as to discharge a uniform sheet of material across its width.   

Rate of placement was regularly confirmed by totaling the area covered by the spreader and the calculated and actual 

weight of material used.  

Turbidity curtain was deployed across the entire width of the cove, completely isolating the area from the rest of San 

Francisco Bay. 

  

Figure 5 – Telebelt Placement Barge Layout 
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2.2 Lake River Sediment Remediation (2014 – 2015) 
Owner: Port of Ridgefield – 111 W Division St. Ridgefield, WA 98642 

Owner Contact: Laurie Olin Director of Operations - Port of Ridgefield phone: 360.887.3873  lolin@portridgefield.org 

Engineer: Maul Foster & Alongi | 2001 NW 19th Avenue, Suite 200, Portland, OR 97209 

PM: Madi Novak  
Phone: Direct 503 501 5212 | Cell 971 227 1060      

Email: mnovack@maulfoster.com 

Engineer: Connor Lamb, PE  

Phone: Direct 503 501 5213 | Cell 360 977 8056   Email: 

clamb@maulfoster.com 

Bid Price: $4.5 Million | DMS Prime:  

Final Construction Cost: $5.5 Million 

Construction Time:  

Dredging – 42 Days, 
ENR Sand Cap – 25 Days 
Fish mix Placement – 20 Days 

Completed on Schedule: Yes 

Claims or Disputes: A ‘Change of Conditions’ 

relating to the sediment dewatering process. 

 

This site was home to the most productive wood and timber treatment plant that supplied building materials for the 

Vietnam war effort.  The remediation of Lake River followed a 3 phase approach.  The dredging and transloading of 

contaminated sediment was followed by the placement of an Enhanced Natural Recovery (ENR) layer of sand and 

finalized with 25,000 tons of a ‘Fish Mix’ aggregate along the shoreline to facilitate the creation of spawning habitat 

for native salmonids. 

Dredging was performed over the site with a precision dredging Young Hydraulic Clamshell bucket mounted on a 

CAT 374 excavator with positioning in all 3 axes (XYZ) including rotation to within 2 cm. 11,000 cubic yards of 

sediment was removed from the site after being dredged and offloaded to a treatment site that required a rigid 

decontamination protocol. The material was treated with an amendment before trucking.  

The dredge template and surrounding sediment was then capped with an ENR sand. The cap was placed with two 

different clamshell buckets using precise techniques demonstrated with a two pass system resulting in an even spread 

of six inches each. The operator used RTK GPS and DredgepackTM software for precise placement and tracking of the 

sand cap.  

The river rock aggregate called “fish mix” was placed from both the land and the water side. Most of the placement 

was performed on land with standard construction staking methods using excavators. All the material was delivered 

by barge and either placed or transferred to the beach for placement. 

The Turbidity monitoring controls incorporated the use of floating data collection platforms.  Each platform collected 

data for pH, temperature, turbidity, dissolved oxygen content, and conductivity in the water. The data was then 

uploaded via a cellular network modem to our partners at Eyasco Inc. which publish the data online for review and 

provide early warning alerts when key parameters hit predefined thresholds. 

  

Figure 3 – Precision Dredging with Young Clamshell Bucket 

tel:360.887.3873
mailto:lolin@portridgefield.org
mailto:mnovack@maulfoster.com
mailto:clamb@maulfoster.com
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2.3 Castro Cove Sediment Remediation, Richmond CA (2007-2012) 
Owner: Chevron, Chevron Environmental Management Company 940 Hensley Street Bldg. 227, Room 94 Richmond, 

CA  94801 

Owner Contact: Paul Ryan – Project Director  

Phone: 925-548-8900 

Engineer: URS Corp Post Montgomery Center, One Montgomery 

Street, Suite 900 San Francisco, CA 94104 

Eng. Contact: Ian Austin, PhD, P.E. Vice President, Marine 

Services - 415-686-6474 

Contract Amount: $12.5 Million | DMS Prime 

Final Construction Cost: $12.5 Million 

Construction Time:  
Dredging – 45 Days  

Sediment Cap 90 Days  

Sheet Pile Removal – 5 Days 

Completed on Schedule: YES 

Claims or Disputes: None  

 

The remediation and restoration site presented a very challenging environment with extensive, very soft tidal 

mudflats subject to twice-daily exposure, adjacent to an active refinery and wetlands. In 2007 DMS, dredged 97,000 

cubic yards of contaminated sediment, with a hydraulic dredge from a 20-acre expanse of tidally influenced wetland 

defined by 2,700ft of sheet pile wall. The sheet-pile enclosure was used to maintain 3 to 5 feet of water over this Area 

of Concern (AOC). 

By 2010, confirmation testing of residual exposed sediment indicated it did not meet regulated concentrations 

resulting in design and construction of an in-situ engineered cap.  One Geosynthetic Clay Liner overlaid with a two-

layer sand and clay cap was designed using the Reible™ chemical flux model, including a 6-inch minimum thickness 

sand layer and 18-inch minimum thickness clay layer (Bay mud). In 2012 DMS constructed these thin cap remedies. 

The Sand layer provides containment and isolation; clay layer provides for benthic community and marsh restoration.  

The clay layer material came from beneficial reuse of sediment dredged from two nearby maintenance dredging 

projects. 

The exposed contaminated sediment could not be disturbed or remobilized during placement of the sand layer 

resulting in a need for considerable finesse during sand placement.   Access to the cap placement site had limitations 

because the water was not deep enough to allow daily access by a small sand barge. Therefore, the sand cap was 

placed hydraulically by pumping the ‘sand-slurry’ from a yacht harbor one mile away.  A closed loop make-up water 

system was constructed because discharge of decant water was not allowed. Hydraulic placement of the 6-inch sand 

layer required the design and construction of a winch-driven placement barge.  The placement barge navigation 

system included two DGPS antennas, real-time kinematic positioning and a Hypack™ navigation system.  The 

spreader tray on the placement barge was designed to slow the 3,300gpm, 14% solids, sand slurry from 12’ to 14’ per 

second to 2’-3’ per second with horizontal discharge into AOC water causing sand to fall out under gravity, thereby 

minimizing bottom disturbance.  The barge placement speed was 4 feet per minute; its location was tracked in real-

time using Hypack.  The thickness of placed sand was confirmed visually on daily basis using transparent core tubes, 

and weekly using a purpose-built, 5-sensor shallow water bathymetric survey system. 

 

Figure 4 – Castro Cove Capping AOC 
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2.4 Treasure Island (IR Site 27), Treasure Island, CA (2013)  
Owner: U.S. Navy  
Prime Contract Number: N62473-12-D-2006 - NAVFAC SW – UR EMAC 
Contact: Lora Battaglia 
   phone: (619) 532-0968 
   email:  lora.battaglia.ctr@navy.mil 
Engineer: Tetra Tech EC, Inc. | 1230 
Columbia St. Ste. 750 | San Diego, CA 
92101 
Contact: Vince  Richards 
  phone:949-283-0589 
   email:  
vincent.richards@tetratech.com     
Contract Amount: $1.4 Million | DMS 
Prime 
Construction Time:  
 Dredging – 42 Days 
    ENR Sand Cap – 25 Days 
    Fish mix Placement – 20 Days 
Completed on Schedule: No 
Claims or Disputes: None 
 
IR Site 27 is located along the Southern side of Treasure Island in San Francisco Bay.  DMS performed clamshell 

dredging of sediment in Clipper Cove at the former Naval Air Station Treasure Island (TI) to achieve the 

environmental cleanup goals of the US Navy in support of the Base Closure and Realignment Program. The 

constituent of concern for this project was lead shot deposited when the area was previously used as a skeet range. 

The lead shot poses an ecological concern for diving ducks that may consume the lead shot in the cove. Dredged 

material was deposited in a hopper barge for transport to Naval Air Station Alameda (Alameda Point) where it was 

offloaded, dewatered, and characterized for 

disposal. 

DMS provided continuous water quality 

monitoring using DCP’s at two locations 

and at two different depths. Data was 

presented to a web page in real time for the 

regulatory committee and client to monitor 

during the course of the dredging process. 

Twenty-foot turbidity curtain was used as 

an engineering control to manage any 

suspended solids generated during the 

dredging or capping process.  

After the completion of dredging and disposal operations the dredge template was capped with filter material and an 

armoring layer to eliminate any residual exposure. Dredge and capping tolerance was accurate to six inches. This cap 

prevents the future mobilization of lead shot located below the proposed dredge template. Material was placed in 

two layers; one layer a filter material and the other an armor material. Material arrived to Clipper Cove on deck barges 

and was placed per the project specifications using the DB Columbia. 

Figure 7 – Turbidity Curtain Install  

Figure 6 – Capping Layer of Sand Filter Material  
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3.0 Company & Personnel information  
Please refer to the resume package attachment of qualified Storm Water Pollution Prevention Plan (SWPPP) 

Practitioner (QSP), Project Manager, Health & Safety Manager, and other key personnel (see the ‘Additional 

Attachments’ folder).  Also attached is an organizational chart that identifies the proposed project management team. 

DMS will subcontract QSP services, crane services and tug boat services as required. No other subcontractors will be 

included for this project. DMS employs are a highly skilled marine labor force with decades of over the water 

experience. All DMS professional and field employees have their 40hr Hazwoper Training, as per 1910.120. All of the 

staff proposed for this project have extensive capping experience and all have worked on the most recent carbon pilot 

study at Hunters Point. 

 
Figure 8 – Organizational Chart  
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3.1 Project Management 
Project management for this project will encompass overseeing the sites SSO, Superintendents and the engineering 

for implementation of the project. The PM will work with the project’s engineers to produce meaningful data from 

this pilot study. The health and safety of all personnel involved with the project is the first concern, ensuring the 

project will be implemented in a safe and productive manner. This will include additional and refresher training for 

the field staff, developing AHAs that reflect the tasks at hand and review exiting AHA for tasks we perform on a 

routine basis on the water.   

Project management will also encompass the communications with client, engineering staff, regulatory agencies, as 

well as state and local agencies.  Police, Fire, Coast Guard and Vessel Traffic Services (VTS) will be notified of the 

proposed hours of operations and associated activities along with contact names and numbers. As part the Float Plan, 

local emergency facilities will be notified as well.  

Project QA/QC will be managed from project inception and throughout pre-mobilization activities of setting up the 

placement barge for capping operations and installing the navigation control and testing systems prior to departure.  

Pilot placement tests will be performed at the job site to calibrate the carbon delivery rate and placement thickness. 

Pre-deployment tests will be performed at the site on the material barge all products to ensure proposed equipment 

will perform for the different products as designed. This step is essential to ensure the deployment goes according to 

plan.  

Project management will encompass the management of the project schedule and the day to day performance of the 

project to ensure the timely and safe completion of the project.   

4.0 Business Factors  
DMS is a proud member of the Engineering & Utility Contractors Association and Western Dredging Association 
and has worked extensively with the Oil and Gas Industry, Transportation and Power Industries on a broad range of 
wetland and sediment projects. We have worked closely with the Army Corps (USACE), Water Resources 
Department, Oregon’s Department of Environmental Quality, Department of Ecology with the State of Washington, 
California Fish and Wildlife (CDFW) as well as many other governmental and non-governmental organizations such 
as the San Francisco Estuary Institute (SFEI), on a host of projects all along the west coast. DMS understands that 
communication and collaboration are the keys to a successful venture; our reputation for achieving success precedes 
us. 

DMS believes a conscientious Health and Safety program is a necessary concern which operates at all levels of the 
corporation. As an employer, we recognize our responsibility to provide a safe and healthy work environment to our 
employees. We understand that it is our responsibility to provide tools to our employees in order to assess, engage, 
assist and reinforce safe behaviors.  DMS has implemented a behavior based health and safety program where 
individuals hold safety as a value and not a just a priority. Individuals take responsibility for the safety of their co-
workers in addition to themselves and all levels of employees are willing and able to act on the science of 
responsibility. 

The elements to our program to facilitate a ‘Total Safety Culture’ are: 

1. A strong management commitment towards maintaining and improving behavioral safety, witnessed in the 
regular acts of individuals at the management level. 

2. Respectful, trusting open communication between management and employee groups about all aspects of 
safety in the work place. 

3. All employees have stop work authority. 
4. An open, feedback-rich culture among employees which enables consistent growth and learning. 



 
DIXON MARINE SERVICES, INC.           AN OCEANOGRAPHIC WETLAND, RESTORATION FIRM 

 

415.669.7369 OFFICE P.O.BOX 424, INVERNESS, CA  94937 415.669.7409 FAX 

Technical Proposal  
Pacific Meats Pilot Study 2016 

        Page 15 of 16 

 

5. A commitment to improving the profile and attitude to health and safety and increased employee 
engagement in safety. 

6. A strong, consistent, timely reaction to the discovery of unsafe acts, weather the result in injury or not. 
7. Safety incidents are viewed as an opportunity to learn and improve. 
8. Generally transparent and fair leadership from all, from the owner down to the entry-level employee. 

 
The nature of our work demands the attention and active participation of every employee. Owner, managers and 
supervisory personnel are expected to provide leadership which encourages compliance with safe work practices.  

The company’s Experience Modification Rating (EMR) has progressively been trending downward. This is 
attributed to several factors: a steady work force, many of our employees have been with DMS for more than 8 years 
and have, over time, embraced our approach to safety.  The program itself is well established and the concept on 
responsibility for an employee’s co-worker has a strong resonance throughout our company. There is an open, 
feedback rich atmosphere in the firm that helps propagate our philosophy. Please refer to attachments for more details 
on DMS’ Health & Safety Program example of certificate of insurance, evidence of bonding capacity, small business 
certification, and financial viability.  

5.0 Cost Proposal  
DMS’ Cost estimate is based on the information provided by Apex. All DMS staff members are current with OSHA 

1910.120 health and safety requirements.  DMS anticipates 4 days for Mobilization and 18 days of in water work. 

Including site setup of turbidity curtain and water quality equipment. 

Bid Schedule 

ITEM  UNITS UNIT PRICE EXTENDED PRICE 

MOB/DEMOB 1 $40,150 $40,150 

SITE PREP 1 $50,560 $50,560 

ACTIVATED CARBON 
PLACEMENT SERVICES 

1 $124,080 $124,080 

 Total Cost  $214,790. 

 

 

Respectfully Submitted, 

 

Mark A. Sutton 

Principal 

Dixon Marine Services, Inc.  
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General Terms and Conditions: 

 Availability of personnel and equipment are subject to written notification of award of contract and with 

specified notice period for mobilization. 

 Pricing is based on Dixon Marine Services, Inc. providing all labor and equipment necessary to complete the 

work in a safe and timely manner. 

 Price is based on client managing all investigation derived waste  

 Pricing does not include "As Built" drawings. 

 All prices and terms quoted herein are valid for a period of 15 days FOR ACCEPTANCE from the date of this 

proposal. 

 Pricing is based on continuous operation, including mobilization and demobilization. 

 Pricing does not include additional mobilization/demobilization. 

 This contract is governed under the laws of the State of California, U.S.A. 

 Does not include cost for permits. 

  

Technical Proposal Assumptions: 
 

 DMS assumes that we will have full unrestricted access to the site 24 hrs per day 7 days per week. 
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Photo No: 1 

 

Photo Date: August 26, 2016 

Orientation: North 

Description:  

Pre-pilot test of AquaGate+PACTM 
with bark blower.  

  

 

Photo No: 2 

 

Photo Date: August 26, 2016 

Orientation: North 

Description:  

Land test of telebelt with 
AquaGate+PACTM  
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Photo No: 3 

 

Photo Date: September 2, 2016 

Orientation: Northeast 

Description:  

Lowering jet boat into Slough with 
mobile crane.   

  

 

Photo No: 4 

 

Photo Date: September 2, 2016 

Orientation: Northeast 

Description:  

Installation of turbidity curtain.    
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Photo No: 5 

 

Photo Date: September 2, 2016 

Orientation: Northeast 

Description:  

Sweeping fish from application area 
during turbidity curtain installation.  

  

 

Photo No: 6 

 

Photo Date: September 6, 2016 

Orientation: East 

Description:  

Loading blower truck with SedimiteTM.   
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Photo No: 7 

 

Photo Date: September 6, 2016 

Orientation: Southwest 

Description:  

Blower truck staged at top of bank 
with hard and flexible piping leading 
to SedimiteTM application area.  

  

 

Photo No: 8 

 

Photo Date: September 6, 2016 

Orientation: Southwest 

Description:  

SedimiteTM application with barge for 
worker access to Slough and 
pressure washer for dust control.   
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Photo No: 9 

 

Photo Date: September 6, 2016 

Orientation: East 

Description:  

SedimiteTM application from shore.  

  

 

Photo No: 10 

 

Photo Date: September 10, 2016 

Orientation: Northeast 

Description:  

Loading hopper that was used to 
transfer AquaGate+PACTM onto a 
converyor belt to be loaded into 
telebelt.   
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Photo No: 11 

 

Photo Date: September 10, 2016 

Orientation: Northeast 

Description:  

Fully extended telebelt used to apply 
AquaGate+PACTM.   

  

 

Photo No: 12 

 

Photo Date: September 10, 2016 

Orientation: Southwest 

Description:  

Telebelt applying AquaGate+PACTM. 
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Photo No: 13 

 

Photo Date: September 10, 2016 

Orientation: South 

Description:  

Tracking of telebelt location to 
monitor application of 
AquaGate+PACTM. 

  

 

Photo No: 14 

 

Photo Date: September 10, 2016 

Orientation: Northeast 

Description:  

Application of  AquaGate+PACTM. 
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Photo No: 15 

 

Photo Date: September 10, 2016 

Orientation: Southeast 

Description:  

Placement of layer thickness 
measurement pan for quality control.   

  

 

Photo No: 16 

 

Photo Date: September 10, 2016 

Orientation: Southwest 

Description:  

Retrieval and measurement of layer 
thickness in previously placed pan.   
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Photo No: 17 

 

Photo Date: September 13, 2016 

Orientation: Northeast 

Description:  

Verification of layer thickness using 
Russian Peat Corer.   

  

 

Photo No: 18 

 

Photo Date: September 7, 2016 

Orientation: North 

Description:  

The variation in size of SedimiteTM 
products from different supersacks.  
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Photo No: 19 

  

Photo Date: September 7, 2016 

Orientation: North 

Description:  

Scratch test showing differing 
hardness of SedimiteTM products.  

  

 

Photo No: 20 

 

Photo Date: September 10, 2016 

Orientation: Northeast 

Description:  

Aquagate+PACTM after application 
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Photo No: 21 

 

Photo Date: September 13, 2016 

Orientation: Northeast 

Description:  

Separation of PAC from aggregate 
core in Aquagate+PACTM  
 

  

 

Photo No: 22 

 

Photo Date: September 10, 2016 

Orientation: Northwest 

Description:  

SedimiteTM after application.   

  

 



 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
Quality Assurance Monitoring Sample Results 
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Table E1 – Quality Assurance Sample Results
Pacific Meats Pilot Study
Oregon Department of Environmental Quality
Portland, Oregon

Quality Control Sample Layer Thickness 
(inches)

1A 0.4
2A 1.75
3A 1.25
4A 0.7
5A 1
6A 0.3
7A 0.5
8A 0.7
9A 1
10A 0.4
11A 1.5
12A 0.8
13A 0.6
14A 0.8
15A 0.5
16A 0.5
17A 0.6
18A 0.8
20A 0.3
1B 2
2B 1.5
3B 1.5
4B 2.25
5B 2.25
6B 0.75
7B 2
8B 2
9B 1.75
10B 2.25
11B 1.5
12B 1.5
13B 3.5
14B 2
15B 0.5
16B 0.1
17B 0.1

Average pre-placed pan thickness 1.2
0.5
0.3
0.3
0.6
0.2
0.3
0.5
0.2
0.1
0.2
0.3
0.1
0.1
0.2
0.8
0.3
0.1
0.4
0.1
0.5
0.1
0.1
0.2
0.1
0.2
0.1

Average core sample thickness 0.3
Average SedimiteTM layer thickness 0.8

SedimiteTM 

Core Samples

Pre-Placed Pans
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Table E1 – Quality Assurance Sample Results
Pacific Meats Pilot Study
Oregon Department of Environmental Quality
Portland, Oregon

Quality Control Sample Layer Thickness 
(inches)

TM 

3.5
1.5
2

2.5
2.5
2

1.25
1.5
0.25

1
2.5
1

1.5
1.5
1.25

3
1.8
1.3
1.5
1.6
0.25

2
2.5
0.75
1.4
2

3.25
3.25

1
2.75

2
2.5
1.5
2

2.5
3
1

3.5
0.5
1

2.5
3

3.5
1.75
3.5

Average pre-placed pan thickness 1.9
2.0
2.0
1.0
0.5
1.2
1.3
1.5
2.0
2.0
1.8
2.0
2.2
1.8
1.9
2.1
1.8
2.5

Average core sample thickness 1.7
Average AquaGate+PACTM layer thickness 1.9

AquaGate+PACTM

Pre-Placed Pans

1

2

3

4

5

6

Core Samples
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Table E2 – Turbidity Measurements
Pacific Meats Pilot Study
Oregon Department of Environmental Quality
Portland, Oregon

Upstream Downstream
Feet

9/6/16 1430 2.50 Falling 6.5 7.00
0820 1.80 Rising 5.0 4.70
1230 2.00 Falling 3.9 4.0
1630 1.40 Falling 21.0 38.0
1000 2.20 Rising 8.5 17.6
1230 2.25 Rising 7.5 18.1
1600 NM NM 8.5 17.5
0755 0.48 Rising 7.4 11.2
1200 0.10 Rising 8.5 13.0
1610 0.47 Falling 9.5 14.3
0820 0.53 Falling 4.5 5.2
1210 0.13 Rising 4.0 7.1
1625 0.18 Falling 38.0 5.8
1830 0.31 Falling 4.2 5.6
0.745 1.50 Rising 1.3 20.0
1120 NM NM 1.3 15.6
0710 1.80 Falling 8.2 9
1230 1.00 Falling 7.6 8.2
1605 0.50 Rising 6.0 9.5

Notes
1.    NTU = Nephelometric turbidity units
2.    Feet ASL = Feet above sea level
3.    NM = Tidal position was inadvertently note measured during these turbidity measurements
4.    Gauge Height as measured at USGS Station 14211820 - Columbia Slough

9/12/16

Rising or Falling 
Tide

9/7/16

9/8/16

9/916

9/10/16

9/11/16

Station

NTU
TimeDate Gauge Height4
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