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APPENDIX D 

DETAILED DISCUSSION OF PRODUCTIVITY DURING PHASE 1 DREDGING  

This appendix focuses on the ability of Phase 1 activities to achieve the metrics outlined in 
the Productivity Performance Standard (U.S. Environmental Protection Agency [EPA] 
2004a).  It also includes a detailed evaluation of the productivity rates achieved in Phase 1 
and additional details of the factors that affected productivity.  The primary goal of the 
Productivity Performance Standard for the Upper Hudson River project is to complete the 
dredging in 6 years as specified in the Record of Decision (ROD) for the site (EPA 2001).  
The 6-year project duration includes 1 year for completing Phase 1, and 5 years for 
completing Phase 2.  To test the ability to complete Phase 2 in 5 years, a goal was set for 
Phase 1 to achieve, over a 1-month period, production rates necessary to complete Phase 2 in 
5 years, assuming a total project removal volume of 2,650,000 cubic yards (cy) and a 5.5-
month dredging season. 
 
This appendix provides a detailed discussion of the achieved production in Phase 1, including 
the following main topics: 

• Phase 1 dredging activities (Section D.1) 
• Metrics used to evaluate Phase 1 productivity (Section D.2) 
• Dredging productivity achieved in Phase 1 (Section D.3) 
• Backfill/capping productivity achieved in Phase 1 (Section D.4) 
• Supplemental Information regarding Factors Affecting Phase 1 Productivity 

(Section D.5) 
• Dredging corrective actions implemented during Phase 1 (Section D.6) 

 

D.1 PHASE 1 DREDGING ACTIVITIES 

For Phase 1, dredging and backfill/cap placement operations took place between May and 
early December 2009.  An estimated 286,000 cy of sediment were dredged and processed.  
This section describes the dredging activities performed during Phase 1 and outlines the 
types of equipment used. 
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D.1.1 Phase 1 Dredging Categories and Terms 

For the purposes of this appendix, Phase 1 dredging is discussed as follows: 

• “Design inventory” refers to inventory sediment contained within the Design Dredge 
Prism, as modified to account for offsets and setbacks from in-river and shoreline 
structures.  

• “Design cut pass” refers to the initial dredge pass. The volume associated with 
dredging the design cut is the same as the volume associated with the design 
inventory. 

• “Extra inventory” refers to additional volumes of sediment identified for removal 
based on residual sampling results collected after the dredging achieved the required 
design elevations.  Extra inventory is calculated as any volume associated with re-
dredge cuts greater than 6 inches conducted after the design cut pass. 

• “Residual dredging” is the dredging necessary to remove the thin layer of residual 
sediment following the design or extra inventory dredge cuts.  Residual dredging 
volumes are calculated as any volume associated with last dredge cuts of 6 inches or 
less.1

• “Re-dredge pass” refers to all subsequent dredging passes after the initial design cut 
dredge pass was completed. 

 

• “Effective working time” is the time spent working on the planned activity for the 
period during which equipment was crewed and available to work.  Effective working 
time does not include planned or unplanned delays. 

• “Non-effective working time” is the time spent not working on the planned activity 
due to delays that are considered necessary for the dredging process, during the time 
period that equipment was crewed and available to work.  Non-effective working 
time does not include any lost-time delays 

• “Lost-time” is the time spent not working due to delays that were unforeseen or 
normally considered outside of the project’s control.  Examples are weather-related 
delays and delays associated with resuspension standard related shutdowns. 

• “Unavailable time” is time spent not working as equipment or crew are not available.  
Examples of this are maintenance day shutdowns and holidays. 

                                                 
1 These definitions are different from those used in the Phase 1 Performance Standards Compliance Plan (PSCP) (ARCADIS 
2009) for purposes of the Residuals Performance Standard.  In that document, inventory dredging referred to the initial 
dredging pass to achieve the design cutlines, plus the first re-dredging attempt, if necessary, to remove extra inventory, as 
evidenced by the finding of an average concentration above 6 milligrams per kilogram (mg/kg) after the initial pass.  Any 
further re-dredging attempts were defined as residuals dredging.  However, for purposes of the productivity evaluations 
herein, GE believes that the definitions provided in the text are more descriptive of the process followed in the field. 
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D.1.2 Equipment Used during Phase 1 

Various pieces of construction equipment were used to conduct the dredging, backfilling, 
capping, and project monitoring operations during the Phase 1 project.  The equipment used 
during Phase 1 operations included various sized barge-mounted excavators (dredges), 
hopper barges, material barges, support barges, tug boats, miscellaneous support vessels, and 
land-based equipment.  Each of these types of equipment is discussed below, and 
photographs are referenced, where appropriate, and provided in Attachment D-1 to this 
appendix. 
 

Barge-Mounted Mechanical Excavators (Dredges) 
Seventeen barge-mounted mechanical excavators were mobilized to the site to be used for 
debris removal, dredging, and backfill/cap placement operations as needed during Phase 1.  
The following types of barge-mounted excavators were used during Phase 1 dredging 
operations: 

• Six Caterpillar 385 excavators (Photo 01) capable of hoisting a loaded 5-cy clamshell 
bucket (identified as Dredges 385-1 through 385-6). 

• One Caterpillar 345 excavator (Photo 02) capable of hoisting a loaded 2- to 3-cy 
clamshell bucket (identified as Dredge 345-7). 

• Nine Caterpillar 320 excavators (Photo 03) capable of hoisting a loaded 1-cy clamshell 
bucket (identified as Dredges 320-8 through 320-16). 

 
Additionally, one small-sized Caterpillar 303.5 excavator (Photo 04) with a 0.5-cy capacity 
bucket (designated as 303-17) was mobilized to the site to address shallow shoreline areas in 
the northeast corner of Certification Unit 08 (CU08).  This area in CU08 was accessed with 
other equipment, and this small dredge was not used during Phase 1.    
 
Depending on their use, excavators were equipped with one of three types of 
buckets/attachments, as follows:  

• Grapple attachments (Photo 05) were used for debris removal operations, primarily 
on the Dredge 320s with occasional use by the Dredge 345-7.   

• Enclosed, level-cut, clamshell buckets (Photos 06 and 07) were used for nearly all 
dredging operations, with the Dredge 385s equipped with 5-cy capacity buckets, the 
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Dredge 345-7 equipped with a 2-cy capacity bucket, the Dredge 320s equipped with 
1-cy capacity buckets.  Note:  Due to bridge clearance restrictions, a small area 
beneath the Route 197 bridge in the western portion of the CU06/07 border was 
dredged with a non-level cut clamshell (Photo 08) bucket.   

• Open clamshell buckets (non-level cut) (Photo 08) were used for backfill/cap 
placement operations, with the Dredge 385s equipped with 5-cy capacity buckets, the 
Dredge 345-7 equipped with a 3-cy capacity bucket, and the Dredge 320s equipped 
with 1-cy capacity buckets. 

 
The excavators were attached to the bow of flexifloat dredge barges, each of which had a 
stern and starboard spud that were both hydraulically actuated using a hydraulic power pack.  
Due to this configuration, hopper barges could only be loaded on the port side of the dredge.  
Each dredge had a dredge bucket positioning system that provided the dredge crew with 
real-time dredge and bucket positioning information.  Each dredge bucket positioning system 
used satellite Real Time Kinematic Global Positioning Systems (RTK GPS) to obtain the 
vertical and horizontal positions of the excavator, and then used digital inclinometers to 
obtain the position of the bucket.  Dredgepack software was used to provide the dredge crew 
with real-time displays of bucket position in both the excavator cab and the dredge office. 
 
During full-scale, mid-season production, a total of 12 barge-mounted excavators were 
typically in use for dredging:  four Dredge 385s, the Dredge 345-7, and seven Dredge 320s.  
In addition, the Dredge 385-3 was used as a transloader to unload sediment from mini-
hopper barges to regular hopper barges for transport to the Sediment Processing Facility.  
The mini-hopper barges were used to support the Dredge 320s operating in the shallow 
water depths in the West Channel of Rogers Island.  The number of dredges active on a 
weekly basis, including the transloader, is summarized on Figure D-1. 
 
The locations of the dredges are summarized on Figures D-2 through D-4 for the Dredge 
385s, 320s, and 345, respectively.  The selection and assignment of dredges and barges to 
specific work areas were based on several field conditions, including available draft for the 
dredge platforms, available draft for the barges (regular hopper barges and mini-hopper 
barges), thickness of the dredge cut pass to be removed, availability of equipment, 
resuspension controls in effect relative to expected flow at the location of the work area, and 
river conditions expected at the work area. 
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The dredge equipment was custom designed and purchased for the project.  The excavators, 
generators, and hydraulic powerpacks were equipped with hospital-grade mufflers and 
additional sound insulation to minimize noise during night-time operations.  The dredge 
bucket sizes and geometry were chosen to match the average cut thicknesses originally 
anticipated.  Most importantly, from a production perspective, the dredge platforms were 
designed around common platforms to provide maximum flexibility (a dredge could swap 
between debris removal, dredging or backfilling activities by simply changing the bucket 
attachment), allow crew to easily switch dredges, and to minimize the inventory of spare 
parts needed on site. 
 

Hopper Barges 
Twenty regular hopper barges (Photo 09), with approximate dimensions of 195 feet long, 35 
feet wide, and 12 feet deep, were mobilized to the work area for receiving dredged 
sediment/debris and transportation to the Sediment Processing Facility.  Of the 20 barges 
mobilized to the project site only, 18 barges were routinely used: one hopper barge (#4779) 
was damaged during the initial clean test of the Sediment Processing Facility and spent most 
of the dredge season being repaired at a local shipyard, and one hopper barge (Weeks 79), 
due to its heavy construction, was determined to be unsuitable for productively handling 
sediments and therefore, was used infrequently.   
 
During Phase 1 operations, the capacity of regular hopper barges was limited by several 
factors, including shallow depths throughout Phase 1 dredge areas and in shoreline areas; 
main channel depth limitations in the East Channel of Rogers Island; high river flows; barge 
stability concerns due to high water content in the hoppers; and rapid, unpredictable 
fluctuations in river elevations of up to 2.5 feet.  The dredge specifications also required a 
minimum 1-foot water separation between vessel hulls and the river bottom.  In addition, 
the overall concern regarding barge loads and draft was raised after a hopper barge was 
grounded in CU09 resulting in a resuspension event on the second day of dredging 
operations (May 16, 2009).  Based on these factors, barge loads and drafts were monitored 
closely and were set at a maximum loaded draft of approximately 8 feet or as otherwise 
dictated by area-specific limitations and the water volume in the barges.  In an effort to 
maximize the sediment volume in the regular hopper barges, approximately 40% (253 



 
 
  

ARCADIS  March 2010 
Phase 1 Evaluation Report D-6 GENprw:380 

barges) of regular hopper barges from the CUs completed in Phase 1 were either transferred 
to other dredge areas or to the transloader in the West Channel of Rogers Island for 
additional barge loading before being transported to the Sediment Processing Facility.  The 
average draft of barges transferred to the Sediment Processing Facility was 6.5 feet and the 
average draft of barges loaded by the Dredge 385-3 transloader in the West Channel of 
Rogers Island was 7.8 feet.  The average drafts of barges from each CU are shown on Figure 
D-5.  Figure D-6 shows the number of barges that were transloaded or sent to other CUs to 
be topped off with additional dredged material before transit to the Sediment Processing 
Facility.  
 
To support dredging in shallow areas (primarily in the West Channel of Rogers Island), seven 
mini-hopper barges (Photo 10), with approximate dimensions of 30 feet long, 22.5 feet wide, 
and 3.8 feet deep, were used by the Dredge 320s and Dredge 345-7.  During the course of 
Phase 1, two additional, supermini-hopper barges (Photo 11) were placed into service to 
increase the production rate of the Dredge 320s.  The supermini-hopper barges were double 
the size of the mini-hopper barges.  The average loads for the mini-hopper barges and 
supermini-hopper barges were typically about 18 cy and 40 cy, respectively.  Dredged 
materials placed into the mini-hopper barges and supermini-hopper barges were transported 
to a transloading operation (typically the Dredge 385-3 located in CU10) for re-loading into a 
regular hopper barge.  The mini-hopper and supermini-hopper barges were decontaminated 
when dredging ceased and used to supply backfill/cap materials in the West Channel of 
Rogers Island. 
 

Material Barges 
Ten material barges (Photo 12) were mobilized to the site to supply soil and gravel to the 
backfill/cap placement operations.  The material barges, of various dimensions from 
approximately 110 to 200 feet long, 32 to 42 feet wide, and 7 to 11 feet deep, were configured 
with flat decks and low perimeter walls to contain the material stockpiles.  Skid-steer loaders 
were operated on the decks of the material barges to assist in the distribution of the material 
stockpiles on the barge.  During the backfill/cap placement operations, two additional 
support barges were outfitted with concrete decks and preformed concrete barriers and used 
as material barges for backfill/cap support. 
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Support Barges 
Six additional barges were used for various support operations such as fueling (Photo 13), pile 
driving, crane operations, and conveyor operations.  
 

Tug Boats 
A custom-built fleet of tug boats (Photo 14) were used for repositioning dredges, hopper 
barges, and material barges; transporting hopper barges to the Sediment Processing Facility; 
and driving all general movements of the fleet of non-powered vessels.  The tug boat fleet 
consisted of four 400-horsepower (hp) tugs and thirteen 600-hp tugs.  In addition, three 
carpenter barges (Photo 15) were used as tug boats for repositioning the Dredge 320 barges 
and transporting the mini-hoppers in the shallow, high velocity areas of West Channel of 
Rogers Island during dredging and backfill/cap placement operations.  The decision to 
custom build a fleet of small tug boats and carpenter barges used during Phase 1 was 
predicated on the unique requirements of the Hudson River dredging project:  

• The propellers were smaller and closer to the water surface to accommodate the 
shallow water depths and resuspension considerations 

• The wheel houses on the tugs could be hydraulically raised or lowered to allow 
passage under low bridges 

• The tug boats were outfitted with hospital grade mufflers to minimize noise during 
night time operations 

• The 600-hp tugs were outfitted with flanking rudders so that they could steer equally 
well in reverse to allow them extra maneuverability in tight spaces 

 

Miscellaneous Support Vessels 
The dredging contractor maintained and operated a number of other vessels to support the 
river operations.  Four pontoon boats (Photo 16) were used for personnel transport, four 
work skiffs (Photo 17) provided general marine support, and three survey vessels (Photo 18) 
were used to perform bathymetric surveys.  Fuel barges (Photo 13) were used to transport 
fuel and refuel the equipment being used for dredging and backfill/cap placement operations.  
 
In addition, numerous other small support vessels, such as survey and sampling vessels 
(Photos 18 and 19) were routinely used by other consultants and contractors supporting the 
dredging operations as well as regulatory oversight staff.  These vessels included pontoon 
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boats and work skiffs (Photos 16 and 17), and they supported operations such as quality 
control (QC) oversight and inspection, environmental monitoring activities, post-dredge 
residual sampling, cultural resource inspection, and bathymetric/topographic surveying. 
 

Land-Based Equipment and Facilities 
River operations were supported from four land-based facilities, as discussed below. 

• Work Wharf: 

 

The Work Wharf is located at the Sediment Processing Facility outside 
the exclusion zone and consists of a 200-foot-by-30-foot pile-supported structural 
concrete wharf, along with an adjacent paved working/storage area and a gravel 
surfaced marine equipment laydown area.  A Manitowoc 4000 150-ton crawler crane 
(Photo 20) was stationed at the Work Wharf and used to lift marine equipment to and 
from the Champlain Canal. The mobility of the crane allowed it to be used 
throughout the Work Wharf area to lift, move, and store equipment.  The Work 
Wharf is also equipped with a concrete ramp that allowed excavators and smaller 
equipment to transfer onto or off of the flexifloat barges.  Smaller forklifts and front-
end loaders (Photos 21 and 22) were used at this facility during mobilization and 
demobilization activities to support the Manitowoc 4000 crane.  The Work Wharf 
was used to assemble and disassemble a portion of the dredge platforms during Phase 
1 mobilization and demobilization. 

A 20,000-gallon diesel fuel storage tank was also erected at the Work Wharf to 
receive fuel deliveries and dispense fuel to the fuel barge servicing the marine fleet.  
During the dredging and backfill/cap placement operations, the Work Wharf also 
supported sanitary cleanout operations and deliveries of miscellaneous supplies.   
 

• General Support Property:

 

 This property, located on the east shore of the river at 
Route 4, approximate River Mile 192.3, provided direct access to the Hudson River 
and was utilized to assemble flexifloat barges and tugs needed prior to the opening of 
the Champlain Canal.  These barges included those used for tree and debris removal.  
Later in the project, additional dredge platforms were assembled at this site, and 
throughout the dredging season, the site was used to load out and remove marine 
equipment.  During the Phase 1 demobilization period, the site was used to 
disassemble and demobilize the portion of the marine fleet that was not sent to the 
Work Wharf. 
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The General Support Property facilities included a Manitowoc 250 crane (Photo 23), a 
structural steel trestle supported on the river end by flexifloat, flexifloat (Photo 24) 
moored as docking facilities, and a large equipment and material laydown yard. 
Smaller front-end loaders supported the Manitowoc 250 crane in the movement of 
materials at this site. 
 

• Moreau Barge Loading Facility:

All backfill/cap material was delivered by truck to the Moreau Barge Loading Facility.  
At its peak, the loading facility received 290 trucks over a 12-hour daylight period, 
with each truck carrying 30 to 35 tons (or 20 to 25 cy) of backfill/cap materials.  The 
loading facility loaded out material to the barges on the river on a 24-hour-per-day 
basis during backfill/cap placement operations. 

 During Phase 1, this loading facility was used to 
receive, weigh, store, stockpile, and load out backfill/cap materials.  The loading 
facility consisted of office trailers, a truck scale (Photo 25) for weighing incoming 
truck deliveries of material, large stockpile areas, a telescoping conveyor system along 
with two smaller feed conveyors and hoppers, two car float berthing and conveyor 
support barges, and a loadout ramp.  Material was transferred from stockpiles to the 
conveyor system by large front-end loaders.  Armor stone that was too heavy and 
large for the conveyor system was loaded directly onto material barges by the front-
end loaders utilizing the ramp system. (Note: Car floats are large, steel-deck barges 
that were once used in New York City to transport railroad cars across the harbor.) 

 
• Work Support Marina:

 

 This marina lies directly on the Hudson River and was the 
main area for crews embarking/disembarking for river activities.  The facility has a 
large parking lot for up to 150 vehicles; a floating dock system consisting of a main 
553-foot-long-by-8-foot wide floating dock along with 17 finger docks that provides 
berthing slips for up to 34 smaller boats; a security station; and temporary modular 
trailer offices for use by GE, the construction manager, the dredging contractor, 
monitoring firms, and EPA representatives.  The dredging contractor erected a 1,000-
gallon gasoline fueling tank and dispenser system for fueling contractor vessels and a 
large temporary tower at this facility for mounting various global positioning system 
(GPS) antennae used for vessel positioning and surveying.  

• Vessel Traffic Service Center (VTS): During Phase 1 operations, project vessel 
movements were monitored, recorded, and coordinated using a vessel traffic control 
center.  The vessel traffic service center was modeled around the United States Coast 
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Guard Vessel Traffic Service centers (USCG VTS) used to control traffic in large US 
ports and was operated on a 24-hour basis.  The VTS staff had access to a real-time 
vessel tracking system as well as multiple marine VHS radios.  All vessels were 
required to check in with the VTS before and after making a movement on the 
project.  Using this system, the VTS staff were able to coordinate project vessel 
movements with the NYSCC lock operators, non-project users of the Champlain 
Canal, and the processing facility operators. The VTS was also used to orchestrate the 
complex barge transloading operation that had the goal of maximizing the draft 
barges that were sent to the Sediment Processing Facility to be unloaded.  

 

D.1.3 Phase 1 (2009) Volume Determination 

Pre- and post-dredge in-situ volumes were measured using multi-beam hydrographic survey 
techniques.  The pre- and post-dredged sediment surfaces were mapped using a 3-D 
triangulated irregular network (TIN) method to calculate the in-situ volume that was 
removed between the two surfaces.  This survey measurement process determined the 
removal volume for each CU and is included in the dredging documentation data provided to 
EPA for approval as part of the CU acceptance process.  The final design of dredge cuts in 
each CU were based upon 2005 river bottom surveys, but the actual pre-dredge and post-
dredge measurement surveys were conducted in 2009; volumes for this analysis were 
calculated for post-dredge quantities using 2009 pre-dredge surfaces by week within each CU 
(Table D-1).  Approximately 286,000 cy of material were removed, including navigation 
dredging, access dredging, and material removed in CUs 09 and 12.  This is the reported 
amount of dredged material removed during Phase 1 dredging operations.  
 
To evaluate dredging productivity on a daily basis with respect to the type of pass and 
effective hours, a daily volume of material dredged was calculated.  The daily dredge volume 
data were developed using the bucket file that is based on bucket closure coordinates 
obtained from the dredging contractor for each dredge.  The procedures used to calculate the 
daily dredge volume and its associated total polychlorinated biphenyl (PCB) mass, total PCB 
concentration, Tri+ PCB mass, Tri+ PCB concentration, and bulk density are described in 
Appendix G.  The bucket files produced a daily dredge volume and surface area based on the 
2009 pre-dredge and post-dredge surveys for each dredge in each CU (Appendix G, Table  
G-1).  
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There is an inherit difference between the daily dredge volume calculated by the bucket files 
and the weekly dredge volume. The difference is based on the data used when bucket files 
were missing data and the type of analysis used to calculate volume from the bucket files 
(Appendix G).  To convert the daily dredge volume from the dredging contractor’s bucket 
files to match the weekly dredge volume based on the 2009 pre-dredge survey, a correction 
factor was developed.  The correction factor was calculated on a weekly basis in each CU by 
taking the ratio of the weekly dredge volumes to the summation of the daily dredge volumes 
from the bucket file within that week.  This correction factor was applied to the daily dredge 
volume from the bucket file within that week to develop the daily dredge volume based on 
the 2009 pre-dredge survey volume.  
 
The dredge pass was determined based on CU acceptance and sampling.  Passes were 
identified as design cut pass and re-dredge passes 1, 2, 3, and 4.  The dates of each pass are 
listed in the corresponding CU narratives (Appendix C).   
 
The dredge pass description, daily dredge volumes based on the 2009 pre-dredge survey, and 
effective working times from the dredging contractor’s daily reports were merged together 
into Tables D-2a through D-2d.  The dredged material volume was evaluated for different 
sediment characteristics encountered during Phase 1 operations. Table D-2a represents the 
total volume of material removed during Phase 1 dredging operations. Tables D-2b 
represents the volume of dredged material in areas where clay or bucket refusal was not 
encountered.  Table D-2c represents the volume of dredged material in areas where clay was 
encountered.  Table D-2d represents the volume of dredged material in areas where bucket 
refusal was encountered.  Where inconsistencies were identified, the daily reports 
descriptions were interpreted and compared to the daily dredge bucket files to determine the 
best solution. 
 
Examples of inconsistencies included: 

• Dredge CU locations were inaccurately reported on the daily or weekly dredge 
reports. 

• Dredge volumes were identified across more than one CU, and the effective time was 
calculated through the daily report descriptions.  In the absence of detailed 
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descriptions, the effective hours were prorated based on the volume removed in each 
CU for that day. 

• Inconsequential volumes identified from the bucket files were deleted from the table 
where no dredging was identified from the daily reports. 

• In cases where no bucket file data were available due to corrupted or missing files, an 
average of the reported quantities between the dredging contractor’s dredge reports 
and the construction manager’s inspection reports was used. 

 

D.2 METRICS USED TO EVALUATE PHASE 1 PRODUCTIVITY  

The primary metric for evaluating Phase 1 dredging was to compare the actual total and 
monthly volumes of sediment dredged to the targets set forth in the Engineering 
Performance Standards (EPS; EPA 2004a).  The dredge volume achieved during Phase 1 was 
compared with the following targets:  

1. Minimum annual volume of 200,000 cy 
2. Targeted annual design inventory volume of 265,000 cy (for the first year) 
3. Targeted monthly volume of 89,000 cy 

 
The monthly target was established to attempt to demonstrate 1 month of production that 
would meet the anticipated Phase 2 production rates. For the purposes of this comparison, “1 
month” was defined as 30 days and 16 hours (as described in Remedial Action Work Plan #3 
[RAWP#3]) (Parsons and Anchor QEA 2009).   
 
RAWP#3 targeted an initial production rate of 5,000 cy/week, with a 7-week ramp-up period 
to 22,000 cy/week.  The goal of this schedule was to approach and then exceed the monthly 
target of 89,000 cy for a maximum monthly production rate of 112,550 cy (August) and a 
total volume for Phase 1 of 245,100 cy.  The proposed schedule is depicted in Table D-3 
(taken from RAWP#3, Table 4-1). 
 

D.3 DREDGING PRODUCTIVITY ACHIEVED IN PHASE 1  

This section describes the performance of Phase 1 relative to the Productivity Performance 
Standard and provides additional details on the production rates that were achieved during 
Phase 1.  Specifically, the Phase 1 dredging productivity analyses consists of the following: 
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1. Comparison of the Phase 1 dredge volumes relative to the standard metrics of the 
Productivity Performance Standard as detailed in Phase 1 Performance Standards 
Compliance Plan (Phase 1 PSCP) (ARCADIS 2009) and RAWP#3. 

2. Analysis of the sediment removal rates achieved in Phase 1 for each CU and dredge 
size. 

3. Analysis of the allocation and distribution of effective dredging time, non-effective 
dredging time, lost time, and unavailable time.   

 

D.3.1 Phase 1 Performance Compared to Goals and Metrics 

Under the EPA-approved Phase 1 PSCP (ARCADIS 2009), comparisons to the Productivity 
Performance Standard targets should be based on the volume of sediment dredged to achieve 
the removal limits specified in design and finalized with the dredging contractor.  This 
category also includes dredging side slopes as well as navigational dredging (above Lock 7) 
and access dredging. 
 
The productivity volume was determined by the design inventory sediment dredged as 
measured based on in-situ volumes, and excludes the volume removed during re-dredge 
passes.  “Production rate” is defined as the volume of dredged material removed as a function 
of time (cubic yards per hour [cy/hr]).  Dredging productivity was analyzed by specific 
dredge, CU location, dredge pass (design cut, re-dredge pass 1, 2, 3, or 4), effective working 
time, and volume removed on a daily basis is presented in Table D-2a. 
 
A summary of key metrics and Phase 1 performance relative to those metrics is provided in 
Table D-4.  Of the targeted 265,000 cy of design inventory dredging from 18 CUs, 144,000 cy 
of design inventory2

                                                 
2 In the weekly and monthly productivity reports submitted during Phase 1, in accordance with a request from 
and agreement with EPA, GE also counted the extra inventory in the design inventory and thus included the 
extra inventory in the comparisons to the monthly productivity targets.  Using this approach, the total of the 
design inventory and the extra inventory (264,000 cy) exceeded the minimum and approached the targeted 
removal volumes of 265,000 cy. 

 and a total (including extra inventory volume) of 264,000 cy was 
dredged. An additional approximately 22,000 cy of residual material was removed for a total 
2009 Phase 1 volume of approximately 286,000 cy.  However, due to the presence of large 
quantities of extra inventory, dredging was only completed in 10 of the 18 CUs targeted for 



 
 
  

ARCADIS  March 2010 
Phase 1 Evaluation Report D-14 GENprw:380 

Phase 1. In comparison with the target of 89,000 cy for a 1-month period (the highest 1-
month period of dredging, including design inventory, extra inventory, and residuals), was 
77,300 cy (July 8 through August 7, 2009) (see Figure D-7 and Table D-5).   
 
The targeted production rates (taken from Table 4-1 of the RAWP#3) and achieved actual 
design inventory, extra inventory, and residual volumes by month are included in Table D-6.  
Following the initial difficulties with high river flow conditions and debris removal, the 
dredging production rate increased, approaching the target rates for June and July 2009.  July 
2009 achieved a production rate of approximately 73,000 cy (including both design inventory 
and extra inventory dredging), while the production rates for August through October 
ranged between approximately 57,000 cy to 62,000 cy.  The cumulative monthly average for 
the period from August 1 through October 10, 2009 was approximately 67,000 cy  
(Table D-5). 
 
To achieve the 1-month rate of 89,000 cy, a production rate of about 21,000 cy/week would 
need to have been achieved.  Weekly dredge volumes are summarized in Table D-7 and on 
Figure D-8 and were variable, ranging from 10,000 cy/week to almost 20,000 cy/week 
(including design inventory, extra inventory, and residual dredging).  Following the initial 
difficulties with high flow conditions and debris removal, the dredging production rate 
increased substantially, approaching the target rate in July 2009.  High production weeks 
tended to be interspersed with low production weeks, the result of a shutdown due to 
resuspension, scaled startup after the shutdown, holidays, barge availability, and bottlenecks 
associated with the CU acceptance process.   
 
The discovery and removal of the extra inventory and the reduced productivity at the start of 
the season necessitated backfill/cap placement into December 2009, essentially requiring 1 
additional month of operations. Removal of this additional sediment inventory precluded the 
completion of dredging in eight of the 18 CUs targeted during Phase 1. 
 

D.3.2 CU-Specific Dredging Productivity 

To further evaluate the productivity performance in Phase 1 relative to the objectives, a 
detailed analysis of productivity was performed for each CU.   
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The Phase 1 Final Design Report (FDR) (BBL 2006) targeted a design inventory volume of 
265,000 cy in 18 CUs, each approximately 5 acres in area, based on 2005 bathymetry 
available at the time of the design process.  These 18 CUs became the basis for the dredging 
area in Phase 1.  The actual volumes in these 18 CUs were further refined based on EPA 
approved offsets and setbacks.  The most accurate measurement of actual sediment volume 
removed during Phase 1 is based on a comparison of the Phase 1 (2009) post-dredge surface 
with pre-dredge 2009 bathymetry rather than with the 2005 bathymetry used for design.  
The targeted design volumes of each CU were recalculated using 2009 bathymetry and 
incorporating the dredging offsets and setbacks approved by EPA.  The sequence of the 
development of targeted volumes is summarized in Table D-8.  This table shows the original 
design assumptions for volume and area and presents the evolution of the various contract 
iterations and offset and setback decisions.  Table D-8 also presents the volumes for the 18 
CUs in the final approved dredge prism corrected to 2009 bathymetry that are the basis for 
further comparisons of targeted and actual removal volumes (see Table D-9).  Tables D-8 and 
D-9 also include targeted residual volumes calculated as a 6-inch interval across the targeted 
area, the same assumption used during design.    
 
A summary of the design inventory sediment volume and extra inventory sediment volumes 
actually dredged on a CU basis is included in Table D-9 and illustrated on Figure D-9.  As 
shown in this table, the amount of additional sediment volume that required removal as 
extra inventory and residual volumes from the 10 completed CUs ranged from 47% to 270% 
of the initial target volumes.  For the 10 CUs where dredging was completed, the targeted 
design inventory volumes using 2009 bathymetry was 133,000 cy.  The design inventory 
volume actually removed from these 10 CUs was 136,000 cy (slightly higher than the 
targeted design inventory volume) and 8,118 cy were removed from partial dredging of two 
other CUs (CUs 09 and 12) and in navigational and access dredging.  When extra inventory is 
considered, about 264,000 cy of total inventory was removed.  Dredging this extra inventory 
volume affected the project schedule to the extent that eight CUs (CUs 09 through 16) could 
not be dredged as planned.  These eight CUs comprise about 110,000 cy of targeted design 
inventory across 40 acres, equivalent to about 45% of the targeted Phase 1 surface area. 
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D.3.3 CU-Specific Dredging Productivity by Pass 

A summary of the actual design cut pass dredge volumes and subsequent re-dredge pass 
volumes on a CU basis is included in Table D-10. For the 10 CUs, including the partial CUs, 
navigation and access dredging the percentage of volume removed per pass was as follows: 

• 50% of the Phase 1 volume was removed during the design cut pass 
• 28% of the Phase 1 volume was removed during re-dredge pass 1 
• 13% of the Phase 1 volume was removed during re-dredge pass 2 
• 6% of the Phase 1 volume was removed during re-dredge pass 3 
• 2% of the Phase 1 volume was removed during re-dredge pass 4 

 
For the 10 CUs where dredging was completed, Table D-11 presents a more detailed 
breakdown of the volume removed, the number of calendar dredge days, the average daily 
production rate, the effective hours, and the average effective working time production rate 
for each dredge pass.   
 

Design Cut Pass 
The total volume removed during the design cut pass was approximately 136,000 cy and was 
completed in 308 dredge days (collectively).  The average daily production rates for each CU 
during this pass varied between 178 cy/day (CU06) and 958 cy/day (CU03), averaging 443 
cy/day for Phase 1.  The effective working time production rates for each CU during this pass 
varied between 9 cy/hr (CU05) and 66 cy/hr (CU04), averaging 26 cy/hr for Phase 1. 
 

Re-Dredge Pass 1 
The total volume removed during re-dredge pass 1 was approximately 80,000 cy and was 
completed in 162 dredge days (collectively).  The average daily production rates for each CU 
during this pass varied between 190 cy/day (CU01) and 1,019 cy/day (CU04), averaging 496 
cy/day for Phase 1.  The effective working time production rates for each CU during this pass 
varied between 13 cy/hr (CU06) and 77 cy/hr (CU04), averaging 28 cy/hr for Phase 1. 
 

Re-Dredge Pass 2 
The total volume removed during re-dredge pass 2 was approximately 38,500 cy and was 
completed in 109 dredge days (collectively).  The average daily production rates for each CU 
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during this pass varied between 109 cy/day (CU06) and 652 cy/day (CU02), averaging 353 
cy/day for Phase 1.  The effective working time production rates for each CU during this pass 
varied between 9 cy/hr (CU06) and 55 cy/hr (CU18), averaging 27 cy/hr for Phase 1. 
 

Re-Dredge Pass 3 
The total volume removed during re-dredge pass 3 was approximately 17,700 cy and was 
completed in 27 dredge days (collectively), and only included CUs 01, 02, 07, and 08.  The 
average daily production rates for each CU during this pass varied between 163 cy/day 
(CU07) and 899 cy/day (CU01), averaging 656 cy/day for Phase 1.  The effective working 
time production rates for each CU during this pass varied between 13 cy/hr (CU07) and 61 
cy/hr (CU02), averaging 46 cy/hr for Phase 1. 
 

Re-Dredge Pass 4 
Only CU01 was re-dredged a fourth time. The total volume removed during re-dredge pass 4 
was approximately 5,400 cy, which was completed in 9 dredge days. The average daily 
production rate was 600 cy/day, with an average effective working time production rate of 
41 cy/hr. 
 

D.3.4 Dredge Equipment-Specific Dredging Productivity 

As outlined in Section D.1.2 of this appendix, the following barge-mounted specific 
excavators were used for dredging operations during Phase 1: 

• Four Dredge 385s with 5-cy enclosed clamshell buckets (identified as Dredges 385-2, 
385-4, 385-5, and 385-6) 

• One Dredge 345-7 with a 2-cy enclosed clamshell bucket 
• Seven Dredge 320s with 1-cy enclosed clamshell buckets (identified as Dredges 320-9, 

320-10, 320-11, 320-12, 320-13, 320-14, and 320-16) 
 
Operating data and volume estimates were evaluated in detail to provide a basis for 
estimating individual dredging rates achieved in Phase 1.  Productivities were calculated in 
two ways:  total volume per effective dredge hour (i.e., volume dredged while dredging); and 
volume dredged per total available hour (i.e., effective time, lost time, and necessary non-
effective time for maintenance, fueling, relocation, monitoring related shutdowns or waiting 
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for barges).  Section D.3.8 provides additional discussion of the time categories used to track 
the dredging operations (i.e., effective working time, non-effective working time, lost time, 
and unavailable time). 
 
A summary of the dredge sizes and productivities achieved in Phase 1 is provided in Table D-
12.  Detailed dredging productivities for each dredge size and CU are provided in Table D-13, 
and a summary of the productivities by CU is provided in Table D-14.  Dredging 
productivities for each dredge and CU are plotted on Figures D-10 through D-12.  As shown 
on these figures, the daily dredge rates were highly variable.  Dredging productivities by 
dredge size for each dredge pass in each CU are summarized in Tables D-15 through D-17 
and are further described below. 
 

Dredge 385s 
The four Dredge 385s removed approximately 187,000 cy of dredged material in 
approximately 4,300 effective working hours from CUs 01, 02, 03, 04, 08, 17, and 18.  
Average effective dredging rates for each dredge pass are provided in Table D-15.  
Production rates for the Dredge 385s ranged between 184 cy/day (CU01) and 1,019 cy/day 
(CU04) (both occurred during the first re-dredge pass), averaging 501 cy/day for Phase 1.  
The effective working time production rates for the Dredge 385s varied between 19 cy/hr 
(CU01) and 77 cy/hr (CU04) (both occurred during the first re-dredge pass), averaging 44 
cy/hr. Production rates among the Dredge 385s for the design cut pass and four re-dredge 
passes ranged between 41 cy/hr and 52 cy/hr. 
 

Dredge 345-7 
The Dredge 345-7 removed approximately 7,200 cy of dredged material in approximately 300 
effective working hours from CUs 01, 02, 17, and 18.  Average effective dredging rates for 
each dredge pass are provided in Table D-16.  Production rates for the Dredge 345-7 varied 
between 186 cy/day (in CU02 first re-dredge pass) and 232 cy/day (in CU17 second re-dredge 
pass), averaging 195 cy/day for Phase 1. The effective working time production rates for the 
Dredge 345-7 varied between 21 cy/hr (in CU02 first re-dredge pass) and 31 cy/hr (in CU17 
second re-dredge pass), averaging 24 cy/hr. Production rates of the Dredge 345-7 for the 
design cut pass and two re-dredge passes ranged between 21 cy/hr and 28 cy/hr. 
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Dredge 320s 
The seven Dredge 320s removed approximately 84,000 cy of dredged material in 
approximately 5,500 effective working hours from CUs 01, 02, 03, 05, 06, 07, and 08.  
Average effective dredging rates for each dredge pass are provided in Table D-17.  
Production rates for the Dredge 320s varied between 109 cy/day (in CU06 second re-dredge 
pass) and 664 cy/day (in CU08 first re-dredge pass), averaging 307 cy/day for Phase 1.  The 
effective working time production rates for the Dredge 320s varied between 9 cy/hr (in CU05 
design cut pass and CU06 second re-dredge pass) and 31 cy/hr (in CU03 design cut pass), 
averaging 15 cy/hr. Production rates among the Dredge 320s for the design cut pass and three 
re-dredge passes ranged between 14 cy/hr and 18 cy/hr. 
 

D.3.5 Dredge Equipment-Specific Dredging Area Coverage 

Areas covered for each dredge pass in each CU are summarized in Table D-18.  Tables D-19 
through D-21 show the areas covered by dredge type for each dredge pass in each CU and are 
further described below.  Areas are defined as field estimates of dredge coverage as reported 
in the dredging contractor’s daily reports. 
 

Dredge 385s 
The four Dredge 385s covered approximately 3,266,000 square feet (sf) (75 acres) of area in 
approximately 4,300 effective working hours from CUs 01, 02, 03, 04, 08, 17, and 18 (Table 
D-19).  The effective working time coverage rates for the Dredge 385s varied between 441 
sf/hr (in CU01 third re-dredge pass) and 1,373 sf/hr (in CU04 second re-dredge pass), 
averaging 767 sf/hr. Coverage rates among the Dredge 385s for the design cut pass and four 
re-dredge passes ranged between 551 sf/hr and 929 sf/hr. 
 

Dredge 345-7 
The Dredge 345-7 covered approximately 182,000 sf (4 acres) of area in approximately 300 
effective working hours from CUs 01, 02, 17, and 18 (Table D-20).  The effective working 
time coverage rates for the Dredge 345-7 varied between 267 sf/hr (in CU01 second re-
dredge pass) and 821 sf/hr (in CU18 design cut pass), averaging 614 sf/hr. Coverage rates of 
the Dredge 345-7 for the design cut pass and two re-dredge passes ranged between 416 sf/hr 
and 821 sf/hr. 
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Dredge 320s 
The seven Dredge 320s covered approximately 2,158,000 sf  (50 acres) of area in 
approximately 5,500 effective working hours from CUs 01, 02, 03, 05, 06, 07, and 08 (Table 
D-21).  The effective working time coverage rates for the Dredge 320s varied between 216 
sf/hr (in CU01 second re-dredge pass) and 526 sf/hr (in CU07 first re-dredge pass), averaging 
389 sf/hr. Coverage rates among the Dredge 320s for the design cut pass and three re-dredge 
passes ranged between 239 sf/hr and 396 sf/hr.  
 

D.3.6 Dredging Productivity by Sediment Characteristic 

Dredging productivities were evaluated for different sediment characteristics encountered 
during dredging in Phase 1, including:  

• Volume of dredged material in areas where clay or bucket refusal was not 
encountered. 

• Volume of dredged material in areas where clay was encountered. 
• Volume of dredged material in areas where bucket refusal was encountered. 

 
Total dredging volumes presented in Table D-2a were separated into three categories: 
dredged material in areas where clay or bucket refusal was not encountered (Table D-2b), 
dredged material in areas where clay was encountered (Table D-2c), and dredged material in 
areas where bucket refusal was encountered (Table D-2d).  Areas where clay or bucket 
refusal were encountered were classified by field documentation gathered by the contractor 
and verified by the construction manager (CM).  When either material type was 
encountered, its location was recorded and later combined into an aerial extent of clay or 
bucket refusal encounters.  This aerial extent was then used in GIS to calculate dredging 
volumes impacted by each type of encounter.  The dredging volumes where clay or bucket 
refusal was not encountered make up the remainder of the total dredging volume.  Aerial 
extents for both clay encounters and bucket refusal are shown in the figures referenced in 
Section 6 of the main text. Dredging productivities by material type are described below.   
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Dredged Material in Areas Where Clay or Bucket Refusal Was Not Encountered 
During Phase 1, approximately 199,000 cy of dredged material were removed in areas where 
clay or bucket refusal was not encountered in approximately 6,300 effective working hours 
(Table D-22).  These areas were free from production impacts such as clay material and rock 
conditions.  Production rates in these areas for each dredge type are summarized below and 
presented in Tables D-23 through D-25: 

• Dredge 385s: Effective working time production rates ranged between 19 cy/hr (in 
CU01 first re-dredge pass) and 77 cy/hr (in CU04 first re-dredge pass), averaging 45 
cy/hr (Table D-23). 

• Dredge 345s: Effective working time production rates ranged between 23 cy/hr (in 
CU18 design cut pass) and 31 cy/hr (in CU17 second re-dredge pass), averaging 25 
cy/hr (Table D-24). 

• Dredge 320s: Effective working time production rates ranged between 9 cy/hr (in 
CU05 design cut pass) and 29 cy/hr (in CU03 design cut pass), averaging 16 cy/hr 
(Table D-25). 

 

Dredged Material in Areas Where Clay Was Encountered 
During Phase 1, approximately 56,200 cy of dredged material were removed in areas where 
clay was encountered in approximately 2,150 effective working hours (Table D-26).  
Volumes were calculated using the aerial extents developed from contractor field 
information to determine dredge volume impacted by clay.  Production rates in areas where 
clay was encountered for each dredge type are summarized below and presented in Tables D-
27 through D-29: 

• Dredge 385s: Effective working time production rates ranged between 16 cy/hr (in 
CU17 first re-dredge pass) and 84 cy/hr (in CU04 first re-dredge pass), averaging 43 
cy/hr (Table D-27). 

• Dredge 345s: Effective working time production rates ranged between 15 cy/hr (in 
CU02 first re-dredge pass) and 29 cy/hr (in CU18 design cut pass), averaging 24 cy/hr 
(Table D-28). 

• Dredge 320s: Effective working time production rates ranged between 7 cy/hr (in 
CU07 third re-dredge pass) and 35 cy/hr (in CU03 design cut pass), averaging 19 cy/hr 
(Table D-29). 
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Dredged Material in Areas Where Bucket Refusal Was Encountered 
During Phase 1, approximately 23,000 cy of dredged material were removed in areas where 
bucket refusal was encountered in approximately 1,600 effective working hours (Table D-
30). Volumes were calculated using the aerial extents developed from contractor field 
information to determine dredge volume impacted by bucket refusal.  Production rates in 
areas where bucket refusal was encountered for each dredge type are summarized below and 
presented in Tables D-31 through D-33: 

• Dredge 385s: Effective working time production rates ranged between 15 cy/hr (in 
CU01 first re-dredge pass) and 77 cy/hr (in CU04 first re-dredge pass), averaging 36 
cy/hr (Table D-31). 

• Dredge 345s: Effective working time production rates ranged between 12 cy/hr (in 
CU02 first re-dredge pass) and 23 cy/hr (in CU18 design cut pass and in CU02 second 
re-dredge pass), averaging 15 cy/hr (Table D-32). 

• Dredge 320s: Effective working time production rates ranged between 6 cy/hr (in 
CU01 second re-dredge pass) and 35 cy/hr (in CU03 design cut pass), averaging 11 
cy/hr (Table D-33). 

 

D.3.7 Dredge Bucket Cycle Times and Fill Factors 

As outlined in Sections D.1.2 and D.3.4, the barge-mounted excavators were equipped with 
the following dredge buckets during Phase 1 operations: 

• Dredge 385s were equipped 5-cy enclosed clamshell buckets. 
• Dredge 345-7 was equipped with a 2-cy enclosed clamshell bucket. 
• Dredge 320s were equipped with 1-cy enclosed clamshell buckets. 

 
The dredge bucket closure information (“bucket files”) that was generated by the bucket 
positioning software used by the dredging contractor was used to estimate the number of 
bucket closures and the locations for each closure.  Average bucket cycle times and bucket 
fill factors (i.e., the average percentage of sediment in each bucket bite) were estimated based 
on the bucket files as summarized in Table D-34.  Figure D-13 shows the bucket fill factors 
for each CU and each dredge pass.  As shown in Table D-34, the average bucket cycle times 
ranged from 188 seconds for the Dredge 320s to 204 seconds for the Dredge 345-7.  Average 
bucket fill factors ranged from 42% (2.1 cy/bucket) for the Dredge 385s to 73% (0.7 
cy/bucket) for the Dredge 320s. 
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D.3.8 Dredging Time Analysis 

To evaluate some of the variability in the dredging rates in each CU, the specific types of 
activities and their durations were analyzed for each dredge. Operational activities and 
associated durations were recorded by the dredging contractor and reported in the daily 
reports for each dredge unit.  The operational activities listed below were categorized into 
four types of time:  effective working time, non-effective working time, lost time, and 
unavailable time, described as follows:   

• “Effective working time” is the time spent working on the planned activity for the 
period during which equipment was crewed and available to work.  Effective working 
time does not include planned or unplanned delays. 

• “Non-effective working time” is the time spent not working on the planned activity 
due to delays that are considered necessary for the dredging process, during the time 
period that equipment was crewed and available to work.  Non-effective working 
time does not include any lost-time delays 

• “Lost-time” is the time spent not working due to delays that were unforeseen or 
normally considered outside of the project’s control.  Examples are weather-related 
delays, and delays associated with resuspension standard related shutdowns. 

• “Unavailable time” is time spent not working, as equipment or crew were not 
available.  Examples are maintenance day shutdowns and holidays. 

 
The dredging operational activities logged by the dredging contractor for each of these 
categories are as follows: 
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Effective Working Time: Non-Effective Working Time: 

Inventory Dredging 

Residual Dredging 

Navigational Dredging 

 

Lost Time: 

Opposing Natural Elements 

Monitoring Related Shutdowns 

Miscellaneous Lost Work Time 

Major Repairs & Alterations 

 

Unavailable Time: 

Sundays & Holidays 

No Crew Available 

Waiting  for Mini-Hopper (Dredging) 

Waiting for Hopper Barges (Dredging) 

Barge Changeout 

Waiting for Tug/Fuel/Survey 

Transloading 

Minor Operating Repairs & Maintenance 

Miscellaneous Non-Effective Working Time 

Crew Change 

Waiting for Direction 

Survey Down 

To/From Wharf or Anchorage 

Debris-Related Shutdowns  

Lay Time Off Shift & Saturdays 

Passing Non-Project Vessels 

Passing Project Vessels 

Changing Location of Plant on Job  

 
Table D-35 describes each of the above-referenced time categories and sub-categories.  A 
discussion of how these different types of time were used to evaluate Phase 1 productivity 
rates is presented below, while Section D.5 describes the overall impacts of the different 
factors affecting productivity in more detail.  
 
For the purposes of evaluating factors affecting productivity, time recorded as Sundays, 
holidays, and when a crew was not available was documented as unavailable time.  Figure D-
14 shows the distributions (percentages) of the hours recorded for each day, with the 
exception of unavailable time, for dredging operations within the 10 CUs where dredging 
was completed during Phase 1 (CUs 01 through 08, 17, and 18).  Figure D-15 shows the 
distributions of the hours recorded all on-river dredging operations (including inventory, 
extra inventory, residual, navigational, and access dredging and transloading).  Figures D-16 
through D-25 show the total hour distribution individually for the 10 CUs completed in 
Phase 1 (CUs 01 through 08, 17, and 18).  Tables D-13 and D-14 summarize the effective 
working time for each dredge size and CU.  The percent effective working time when 
compared to total available time (otherwise known as dredge efficiency) ranged from 36% to 
51%, with an average for all CUs and dredge types of 45% between June and October 2009. 
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The most significant components of non-effective working time were waiting for regular 
hopper barges and waiting for mini-hopper barges (Section D.5.7 discusses the primary 
factors associated with this non-effective working time).  Hopper barge waiting times are 
summarized in Table D-36 and presented graphically for each dredge size and CU on Figure 
D-26.  Barge changeout represented approximately 8% of the total available time.  
Monitoring-related shutdowns (lost time), opposing natural elements (lost time), minor 
operating repairs/maintenance, and waiting for fuel/survey/tugs, all represented 
approximately 4% of the total working time for the 10 completed CUs.  Lost time associated 
with monitoring-related shutdowns and opposing natural elements ranged up to 11% (in 
CU18) and 9% (in CU05), respectively, of the total available time. 
 

D.4 BACKFILL/CAP PRODUCTIVITY ACHIEVED DURING PHASE 1 

This section provides details on the backfill/cap placement rates that were achieved during 
Phase 1 by equipment type and by backfill/cap type.  As outlined in Section D.1.2, different 
sizes of dredges were used for backfill/cap placement operations during Phase 1, as follows: 

• Five Dredge 385s with 5-cy open clamshell buckets (identified as Dredges 385-1 
through 4 and 385-6) 

• Four Dredge 320s with 1-cy open clamshell buckets (identified as Dredges 320-11, 13, 
15, and 16) 

• One Dredge 345-7 with a 3-cy open clamshell bucket 
 
Backfill/cap placement operations in the 10 completed CUs began on September 14, 2009, in 
CU17 and continued through December 4, 2009, when backfill and cap placement was 
completed in CU08.  The number of active dredges simultaneously placing backfill/cap 
material ranged from two dredges during the first week of backfill/cap placement operations 
to eight dredges during the week ending November 15, 2009.  The durations and quantities 
of materials placed in the different CUs are detailed in Table D-37. 
 
Backfill/cap materials were loaded onto barges at the Moreau Barge Loading Facility and 
transported to the dredges, which were used to place all materials in the river.  The Dredge 
385s and the Dredge 345-7 placed the backfill/cap materials by opening the bucket a number 
of inches, then moving the bucket in a slow arc over the area to be backfilled/capped.  This 
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method placed a thin layer of material and the dredge operator would place multiple thin 
layers until the required thickness or elevation was met before relocating the dredge unit.  
The Dredge 320s used a point placement method.  The dredge operator would open the 
bucket at a given location allowing the 1 cy of material to be placed at that point.  The 
Dredge 320s would place additional buckets of material at each point to obtain the required 
thickness or elevation.  
 
For areas where a dual-layer cap was required, the entire lift of the underlying cap layer was 
placed before placing the final cap layer. 
 
Similar to the dredging operations, a Dredge 385 was used as a transloader in the West 
Channel of Rogers Island.  The transloader loaded backfill or cap materials from regular 
material barges onto mini or supermini-hopper barges that were taken to the Dredge 320s 
working in shallow water areas.  Dredge 345-7 was also used as a transloader during portions 
of the backfill/cap placement operations. 
 

D.4.1 Backfill/Cap Placement Coverage Rates by Equipment 

Operating data and area coverage estimates were evaluated to provide a basis upon which to 
calculate backfill/cap placement rates achieved in Phase 1.  Placement rate productivities 
were calculated in terms of area covered.  The dredge sizes and productivities achieved 
during Phase 1 backfill/cap placement operations are summarized below. 
 

Dredge 385s 
The five Dredge 385s placed backfill/cap materials across approximately 199,000 square yards 
(sy) in approximately 1,300 effective working hours in CUs 01, 02, 03, 04, 08, 17, and 18 
(Table D-38).  The effective working time coverage rates for the Dredge 385s varied between 
114 sy/hr (in CU08) and 202 sy/hr (in CU01), with an overall average of 149 sy/hr.  
 

Dredge 345-7 
The Dredge 345-7 placed backfill/cap materials over approximately 43,000 sy in 
approximately 300 effective working hours in CUs 02 thru 04, 06 thru 08 and 18 (Table D-
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39).  The effective working time coverage rates for the Dredge 345-7 varied between 111 
sy/hr (in CU02) and 280 sy/hr (in CU08), with an overall average of 134 sy/hr. 
 

Dredge 320s 
The four Dredge 320s placed backfill/cap materials over approximately 123,000 sy in 
approximately 1,450 effective working hours in CUs 01 thru 08 and 17 (Table D-40).  The 
effective working time coverage rates for the Dredge 320s varied between 65 sy/hr (in CU08) 
and 185 sy/hr (in CU01), with an overall average of 85 sy/hr. 
 

D.4.2 Backfill/Cap Placement Coverage Rates by Backfill/Cap Type 

During Phase 1 backfill/cap placement operations, the following backfill/cap types were 
used: 

• One-foot Backfill 
• Nearshore Backfill 
• Additional 15% Backfill  
• Riverine Fringing Wetland (RFW) Backfill 
• Isolation Cap Type A (Low Velocity) 
• Isolation Cap Type A (Medium to High Velocity) 
• Isolation Cap Type B (Low Velocity) 
• Isolation Cap Type B (Medium Velocity) 
• Isolation Cap Type B (High Velocity) 

 
For the 10 CUs where backfill/cap placement activities were completed, Tables D-41 and D-
42 present a detailed breakdown of the backfill/cap material volume placed, the number of 
calendar days, the average daily production rate, the average daily coverage rate, and the 
effective hours for each backfill/cap type.   
 
The coverage rates were based on the area covered from the backfill/cap design plans and the 
effective hours from the dredging contractor’s daily reports. The average effective coverage 
rates for each backfill/cap type varied between 55 sy/hr (RFW Backfill) and 130 sy/hr (1-foot 
Backfill).  
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The backfill/cap production rates were based on the backfill/cap volume placed as 
determined by surveys and the effective hours from the dredging contractor’s daily reports.  
The average effective production rates for each backfill/cap type varied between 26 cy/hr 
(Isolation Cap Type B – High Velocity) and 85 cy/hr (Nearshore Backfill). 
 

D.5 SUPPLEMENTAL INFORMATION REGARDING FACTORS AFFECTING PHASE 1 

PRODUCTIVITY 

Section 7 of the main report describes the key factors that limited the ability to complete 
dredging in all CUs planned for Phase 1 and limited the ability to meet the 1-month 
Productivity Performance Standard of 89,000 cy.  This section provides supplemental 
information for some of these specific factors. 
 

D.5.1 Use of Sheetpile as Resuspension Control 

Dredging performed inside a sheetpile resuspension control structure in a portion of CU18 
resulted in impacts to Phase 1 productivity.  Section 7 provides a brief description of the 
associated productivity impacts, and supplemental information is provided below. 
 
Installation and removal of the sheetpile structure took approximately 13 weeks (7 weeks for 
installation and 6 weeks for removal), while dredging inside the control area was completed 
in only 4 weeks.  Because the area was completely enclosed with no means of entrance or 
egress, the Dredge 345-7 was moved inside the sheetpile control while the sheetpile structure 
was completed, which resulted in 7 calendar days of idle time for the equipment.  Following 
completion of dredging inside the sheetpile control area, the dredge equipment was again 
idle inside the control area for 9 calendar days while waiting for the CU acceptance process 
(surveying, sampling and analysis, evaluation of results) to be completed and until portion of 
the sheetpile could be removed to provide a means of egress from the area.  The time during 
which the equipment sat idle inside the sheetpile control area and was not actively dredging 
impacted productivity.  Figure D-27 shows a graphical summary of the sequence of the work 
completed inside the sheetpile control area. 
 
Dredging production rates are summarized in Table D-13 and include the productivity for 
CU18 inside and outside of the sheetpile wall.  The production rates are also illustrated on 



 
 
  

ARCADIS  March 2010 
Phase 1 Evaluation Report D-29 GENprw:380 

Figure D-28 and the distribution of effective working, non-effective working, and lost time 
for dredging inside the CU18 sheetpile control area are shown on Figure D-29.  As shown in 
Table D-13, the effective dredge rate for the Dredge 345-7 inside the sheetpile control area 
averaged about 24 cy/hr, which was similar to the effective dredge rates for the same dredge 
in other CUs.  However, the average dredge rate based on total available time was 6.6 cy/hr 
(Table D-13) when considering the non-effective working time associated with transloading 
dredged material from mini-hopper barges to the regular hopper barge outside the sheetpile 
control area.  The overall dredge rate was further impacted by the time when the dredge 
equipment was idle inside the sheetpile control area.  When factoring in the equipment idle 
time, the average dredge rate was 4.1 cy/hr, which is less productive than the same dredge in 
other CUs.  Figure D-28 shows the dredge production rates for the Dredge 345-7 inside the 
CU18 sheetpile control area compared to dredge rates for the Dredge 345-7 working in other 
CUs (CU01, CU02, and CU17) and the Dredge 385s working in CU18.  If this area had not 
been surrounded by the sheet piling, requiring dedication of equipment, a Dredge 385 could 
have been used. The Dredge 385 would have resulted in higher productivity than the Dredge 
345-7 used for the sheetpile control area. 
 
In addition, dredging inside the sheetpile control area resulted in exceedances of the Air 
Quality Standard.  Actions taken in response to those exceedances resulted in downtime 
and/or slowdowns, which had an impact on productivity.  Additional discussion of the 
productivity impacts associated with mitigative measures implemented to control air 
emissions is provided below in Section D.5.4. 
 

D.5.2 Implementation of the Residuals Standard 

As described in Section 7 of the main report, implementation of the Residuals Standard had a 
negative impact on productivity. Supplemental information is provided below: 
  
Identification of Extra Inventory 
A summary of the design inventory sediment volumes and extra inventory sediment volumes 
actually dredged on a CU basis is included in Table D-9.  As shown in this table, the amount 
of additional sediment volume that required removal ranged from 47% to 270% of the initial 
target volumes and averaged approximately 97% in addition to the design inventory volume.   
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In addition to the issues raised in Section 7, the removal of the extra inventory volume 
presented three key productivity issues: 

1. The removal of the unanticipated volume described above disturbed the dredging 
sequence and forced resources that were to be used to dredge the next CUs to be 
redeployed to CUs already open. 

2. The extra inventory was discovered in areas that presented specific physical 
constraints and difficulties: shallow water areas with low bridges and the presence of 
bedrock and clay areas in the West Channel of Rogers Island, and congested narrow 
channels with the presence of bedrock and clay areas in the East Channel of Rogers 
Island.  This precluded dredging in the deeper, wider CUs to the south, where it had 
been anticipated that higher productivity could be achieved.  

3. The extra inventory dredge cuts were generally thinner than the design cuts and, as 
such, the peak weekly dredging rates achieved in late July and early August, when the 
thicker design cuts were being dredged, could not be sustained. 

 

Extended CU Acceptance 
As described in Section 7, the time taken to close out CUs was considerably longer than had 
been anticipated.  The acceptance process required schedule downtime while new data were 
collected, assessed, translated into new mapping, and discussed with all parties to achieve 
consensus.  Figure D-30 shows the average duration of each step of the CU acceptance 
process, and Figure D-31 shows the total duration of each CU acceptance step.  While efforts 
were made to redeploy resources while waiting for the CU acceptance process to be 
completed, productivity was reduced.   
 
Issues that created difficulties with achieving the residuals goals, such as substrate materials, 
debris, and redeposition of suspended solids, also reduced productivity.  The lengthy CU 
acceptance process, in addition to these issues, created further productivity delays, and 
frequently resulted in additional, non-productive efforts to dredge in difficult areas.  
 
Further, the complexities of developing additional dredge prisms was increased with each 
successive dredge pass as the engineering issues with shoreline slopes, rip-rap offsets, and 
stable slopes for bridge piers were more complex with each prism design (deeper dredge cuts 
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were required).  These complexities increased the time and effort needed to develop dredge 
prisms for successive dredge passes. 
 

D.5.3 High River Flows  

At the beginning of the Phase 1 construction season (May and early June 2009), high flow 
rates in the Hudson River impacted dredging productivity.  Section 7 of the main report 
briefly describes the productivity impacts associated with high river flows, with 
supplemental information provided below. 
 
Flows during May 2009 were greater than the established maximum allowable river flow 
dredge limits for 607 equipment hours out of the available 743 dredge hours during that 
month.  This resulted in an 82% reduction in available working time for May.  Flows during 
June 2009 were greater than the established maximum allowable river flow dredge limits for 
420 dredge hours out of the available 3,384 hours during that month.  This resulted in a 12% 
reduction in available working time for that month. 
 
As described in Section 7.1.3 of the main report, the maximum allowable river flow for 
dredging was reduced below 10,000 cubic feet per second (cfs) on May 21, 2009 in response 
to a resuspension exceedance event where the PCB control level was exceeded at TID on 
May 19, 2009.  To quantify the Phase 1 productivity impacts related to high river flows, only 
times when river flows were above 10,000 cfs have been classified as lost time related to high 
river flows.  Lost time associated with river flows less than 10,000 cfs, but above the 
established maximum allowable river flow criteria have been classified as productive lost 
time associated with resuspension control.  Based on review of 15-minute river flow data 
from the U.S. Geological Survey (USGS) Fort Edward gage, the river flow was above 10,000 
cfs for only about 6.6% of the time during May and June 2009, when the river flow exceeded 
the maximum allowable river flow criteria.  Based on this analysis, the lost time associated 
with high river flows above 10,000 cfs was estimated at 68 hours for Phase 1. The lost time 
associated with the resuspension control measures implemented for periods when river flows 
were less than 10,000 cfs, but above the established maximum allowable river flow criteria, 
was estimated at 959 hours for Phase 1. 
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D.5.4 Mitigating Measures to Reduce PCB Concentrations in Air 

As described in Section 7, mitigation measures were implemented to reduce PCB levels in air 
and these measures contributed to reducing productivity with little benefit in reducing PCB 
air concentrations.  Supplemental information is provided below.    
 
The Quality of Life Performance Standards (QoLPS) for the Hudson River project (EPA 
2004b) established 24-hour average PCB concentrations in ambient air at Concern and 
Standard Levels for residential and commercial receptors, as follows:   

• For residential areas, Concern and Standard Levels were established at 0.08 and 0.11 
micrograms per cubic meter (ug/m3), respectively.   

• For commercial/ industrial receptors, Concern and Standard Levels were established 
at 0.21 and 0.26 ug/m3, respectively.   

 
The frequencies of air concentration exceedances and the levels that were exceeded are 
summarized in the dredging corridor and for the Sediment Processing Facility by month in 
Table D-43.  Exceedances on a CU basis are summarized in Table D-44. In these tables and in 
the discussion below, exceedances are only counted once for the highest level exceeded, 
because if the Standard Level was exceeded, the Concern Level was also exceeded.   
 
The residential and commercial/industrial Concern and Standard Levels were exceeded 
regularly while dredging in the East Channel of Rogers Island and while dredging within the 
sheetpile area of CU18.  Residential levels were exceeded less frequently in other areas of the 
river.  
 

Dredging in the East Channel of Rogers Island (CUs 02, 03, and 04) 

• The commercial/industrial Standard Level was exceeded 25 times, 15 of which were 
downwind of CU03 in July 2009.   

• The commercial/industrial Concern Level was also exceeded eight times in these 
three CUs.   

• The maximum ambient air concentration reported downwind of these CUs was 
4.2 ug/m3; however, the majority of exceedances were less than 1.0 ug/m3.   

• In addition to the commercial/industrial exceedances, the lower residential Standard 
Level was exceeded 23 times in 4 months downwind of CU02 and CU03, the majority 
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of which were in August 2009 (nine times) and September 2009 (nine times).   
• The residential Concern Level was exceeded 18 times downwind from CUs 02 and 03. 

 

Dredging in Other Areas 

• The commercial/industrial Concern (or Standard) Levels were not exceeded while 
dredging in other areas. 

• The residential Standard Level was exceeded 33 times while dredging in CUs 06, 09, 
10, 13, 17, and 18.  These included 12 days in July and August 2009 while dredging 
inside the sheetpile area of CU18 and 6 days in September 2009 while dredging in 
CU10.   

• The residential Concern Level was exceeded twice in CU01 and once each in CUs 05, 
06, and 07.   

 
The residential Concern and Standard Levels were also exceeded at the Sediment Processing 
Facility on 23 and 22 days, respectively. The commercial/industrial Concern (or Standard) 
Levels were not exceeded at the Sediment Processing Facility. 
 
As described in Section 7, the measures that were implemented in an attempt to limit PCB 
air emissions included: 

• Temporarily stopping dredging in certain CUs, requiring allocation of those dredging 
resources to other CUs, which was inefficient 

• During the latter stages of the project, halting dredging of sediments in CUs 04 and 18 
if sheens were observed until the sheen response crew contained and attempted to 
collect the sheen 

• Limiting the number of dredges and associated barges in certain portions of the river 
(e.g., East Channel of Rogers Island) 

• Implementing different containment boom materials to contain and collect sheens 
observed on the water surface 

• Installing and maintaining containment booms downstream of each dredge operation 
• Providing crews to monitor and maintain containment booms on a 24-hour-a-day 

basis during active dredging days 
• Installing and maintaining a cross-channel containment boom north of the dredging 

operation in CU03 to minimize any sheens from migrating north in the East Channel 
of Rogers Island 
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• Loading half of a hopper barge in a high-PCB concentration area, then moving to a 
low-PCB concentration area to load the remainder of the barge, so as to minimize the 
amount of high-concentration sediment dredged during each day 

• Maintaining a layer of water over the sediments in barges, which required adding 
water in some cases 

• Loading regular hopper barges in such a manner that 5 feet of interior freeboard 
existed to act as a wind screen and placing a wind screen around the perimeter of 
mini-hoppers 

• Attempts were made to tarp mini-hopper barges, but ultimately deployment of the 
tarps was determined to be unsafe for the workers 

• Giving priority to barges containing sediment with higher PCB concentrations for 
transit to and unloading at the Sediment Processing Facility 

• Covering the processed material in the staging areas at the Sediment Processing 
Facility with tarps, to the extent practical 

 
Although these actions may have somewhat controlled air emissions, they did not abate 
emissions enough to meet the Air Quality Standard, and implementing these changes 
adversely affected overall dredging productivity.  The logistics of trying different mechanical 
means to control sheens and to cover sediment in barges required additional resources and 
were difficult to assess for effectiveness.  Moving dredges to different CUs and to alternate 
dredging locations among and within CUs based on anticipated concentration also required 
efforts that would otherwise have been used to dredge.   
 
The additional water in the barges limited the amount of sediment that could be placed in 
each barge, requiring more frequent barge exchanges and resulting in longer waiting times 
for an empty barge to be delivered.  The additional water added time for offloading barges at 
the Sediment Processing Facility, because the water had to be decanted before the sediment 
was unloaded, and the rate for unloading barges decreased as the thickness of the sediment in 
the barge decreased.  Also, lighter barges resulted in more barge exchanges at the unloading 
wharf.  Because unloading stops while a barge is exchanged, productivity is reduced. 
 

D.5.5 Presence of Clay, Bedrock, Boulders, and Debris 

As described in Section 7, substrate material also played a role in overall productivity.  In 
particular, the presence of clay, bedrock, boulders, and debris was found to have an impact 
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on production.  Detailed information for the dredging productivities in areas with different 
sediment characteristics encountered during Phase 1 is provided in Section D.3.6.  The 
analysis of dredging productivities by sediment type was based on the following; 

• Volume of dredged material in areas where clay or bucket refusal was not 
encountered 

• Volume of dredged material in areas where clay was encountered 
• Volume of dredged material in areas where bucket refusal was encountered 

 
A summary of the dredge production rates by dredge and by sediment type is shown on 
Figure D-32. 
 
In areas where bucket refusal was encountered (characterized by the presence of bedrock or 
boulders), the dredging effort required for removal of the thin layer of sediment overlaying 
the rocky substrate exceeded the effort normally required to remove sediments in areas 
where bedrock was not encountered.  The dredge operator had to carefully position the 
bucket to dredge the pocket of sediment while avoiding boulders or other obstructions.  The 
operator had to lower the bucket onto these areas more carefully to avoid damaging the 
bucket.  Multiple bites were also needed to confirm that bucket refusal had occurred.  
Further, as described in Section D.5.2 above, these issues compounded the lengthy, time-
consuming CU acceptance process.  Considerable time was lost waiting for EPA to provide 
direction regarding how to apply the Residual Standards in bedrock/boulder areas.  
 
For the reasons described above, the dredging rate was much lower in bucket refusal areas, as 
the percentage of successful bucket closures was reduced, and the amount of sediment 
contained in the closed buckets was also reduced.   
 

D.5.6 Barge Loading 

Section 7 describes several factors associated with barge loading and barge capacity that had 
an impact on productivity.  The capacity of regular hopper barges was limited by several 
factors, including: 

• Shallow depths throughout Phase 1 dredge areas and in shoreline areas 
• Main channel depth limitations in the East Channel of Rogers Island 
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• High river flows 
• Barge stability concerns due to high water content in the hoppers 
• Rapid, unpredictable fluctuations in river elevations by up to 2.5 feet  
• Dredge specifications that required a minimum 1-foot water separation between 

vessel hulls and the river bottom 
• Overall concern of barge loads and draft related to barge grounding and resuspension 

 
Early in the dredge season, regular hopper barges were moved to the upstream end of the CU 
to allow dredging to proceed downstream.  In the East and West Channels of Rogers Island, 
pre-dredging water depths limited barge drafts in certain areas.  For example, the East 
Channel of Rogers Island had the following channel elevation limitations prior to the 
dredging: 

• CU02: 110.26-foot elevation (NAVD88) or 8.74 feet of draft based on the normal pool 
elevation (119-foot elevation) 

• CU03: 110.45-foot elevation (NAVD88) or 8.55 feet of draft at normal pool 
• CU04: 108.18-foot elevation (NAVD88) or 10.82 feet of draft at normal pool 

 
Barge loads and drafts were monitored closely and were set at a maximum loaded draft of 
approximately 8 feet or as otherwise dictated by area-specific limitations and the water 
volume in the barges. 
 
Approximately 40% of the regular hopper barges were partially filled in one CU prior to 
being transferred to other dredge areas or to the transloader in the West Channel of Rogers 
Island for additional barge loading before being transported to the Sediment Processing 
Facility.  The average draft of all regular hopper barges transferred to the Sediment 
Processing Facility was 6.5 feet, and the average draft of barges loaded by the 385-3 
transloader in the West Channel of Rogers Island was about 7.8 feet. The average draft of 
regular hopper barges from each CU is shown on Figure D-5.  Figure D-6 shows the number 
of regular hopper barges that were transloaded or sent to other CUs to be topped off with 
additional dredged material before transit to the Sediment Processing Facility.   
 
The mini-hopper barges and supermini-hopper barges did not transit to the Processing 
Facility for unloading.  Instead, dredged materials placed into the mini-hopper barges and 
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supermini-hopper barges were transported to a transloading operation (typically the Dredge 
385-3 located in CU10) for re-loading into a regular hopper barge.  Phase 1 productivity 
associated with the mini-hoppers was limited by the non-effective dredging time recorded as 
“waiting for mini-hopper barges.”  The “waiting time” was time when the mini-hopper 
barges were not available to receive dredged sediment.  The primary reason for this non-
effective waiting time was the transit time between the dredge unit and the transload 
operations.  Table D-36 and Figure D-26 provide a summary of the barge waiting times for 
each dredge type and each CU.  While some of this wait time is unavoidable, additional 
mini-hopper barges and/or mini-hopper barges with greater capacities would have helped 
reduce the mini-hopper barge wait time and improve the productivity in the west channel of 
Rogers Island. 
 

D.5.7 Dredged Material Transport and Barge Offloading 

As described in Section 7, another factor in the reduced Phase 1 productivity was the non-
effective working time recorded as “waiting for scows.”  The “waiting time” was unforeseen 
time where scows were not available to receive dredged sediment.  Table D-36 and Figure D-
26 provide a summary the barge waiting times for each dredge type and each CU.  The 
restricted channel and relatively large proportion of sediment removed in the East Channel 
of Rogers Island, requiring one-way traffic for hopper barges (i.e., a full barge would leave a 
dredge operation and transit the East Channel before an empty barge could be transported 
back to the dredge areas in the East Channel) contributed to the barge waiting time 
experienced in Phase 1.  In addition, wait time was a direct consequence of longer than 
anticipated unloading times at the Sediment Processing Facility.  Appendix E provides a 
detailed discussion regarding the barge offloading times at the Sediment Processing Facility.  
Several factors that affected the barge offloading times at the Sediment Processing Facility, 
and thus contributed to increased barge waiting times, included: 

• Barges were loaded lighter than anticipated 
• Additional time to index the barges to the unloading station 
• More water than anticipated present in the barges (due to both water removed with 

sediment as well as water added to some barges to mitigate PCB air issues) 
• Longer than anticipated cycle time for the grizzly and trommel feed chute 
• The presence of additional clay in the dredged material (see previous discussion) 
• Handling of the sediment in the barge to “shape” a pile for unloading as the barge was 
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emptied 
 
Another factor that affected barge waiting times were field decisions that directed empty 
barges to higher priority areas to so dredging and/or transloading could proceed.  For 
example, the transloader in CU11 (Dredge 385-3) usually received a high priority, as all of 
the dredges working in CUs 05, 06, 07, and 08 were dependent on it operating to unload 
mini-hopper barges.  If it did not have an empty hopper barge, multiple dredges would have 
been idle.  Later in the project, CU01 and CU04 became the priorities.  
 

D.6 DREDGING CORRECTIVE ACTIONS IMPLEMENTED DURING PHASE 1  

Although dredging productivity was directly tied to other factors and standards, several 
corrective actions were implemented during Phase 1 to improve dredging efficiencies, as 
described below.  Sediment Processing Facility corrective actions are discussed in  
Appendix E. 
 
Some of the corrective actions taken to increase dredging productivity during Phase 1 
included the following: 

• Five additional dredges and 13 additional regular hopper barges were put into service 
in June 2009 to bring the total number to 10 dredges and 19 hopper barges.  These 
constitute more dredges and barges than were contemplated in the Phase 1 FDR 
(which assumed eight dredges and 14 barges). 

• Ten dredge crews were added in June 2009.   
• When difficulties with closing CUs were encountered, GE proposed to allow dredging 

to begin in a third contiguous CU when the bulk of inventory dredging was 
completed in the first of a three-CU group. Upon EPA approval, GE began to 
implement that approach.  

• The sheetpile wall in CU18 was installed early to most effectively use crews during 
the CU investigation and closeout process. 

• Empty hopper barges were assigned to dredge areas with the highest priority to be 
dredged. 

• When the CU acceptance process became bogged down in a CU, the resources in that 
CU were assigned to other CUs. 

• The barge transloading operation was used to maximize sediment quantities in regular 
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hopper barges and maintain productivity in areas serviced by mini-hopper barges. 
• Day-to-day adjustments were made in dredge equipment location to maximize 

utilization.  
• To mitigate the longer transit times to the barge transloading operation, two 

supermini-hopper barges were added to the fleet. The supermini-hopper barges were 
double the size of the mini-hopper barges, so this effectively increased the number of 
mini-hopper barges from seven to 11. 

• Additional mooring buoys were installed to enhance the barge logistics and allow 
additional staging of full barges on the river to mitigate Sediment Processing Facility 
shutdowns or slowdowns.  

• Several changes were made to the Sediment Processing Facility to improve barge 
unloading and turnaround times.  These are discussed in more detail in Appendix E. 

 
Based on the above-listed actions taken to increase productivity, GE considered the 
following potential corrective actions, as required by Section 5.4.4 of the EPA-approved 
PSCP.   

1. Taking corrective action to address any bottlenecks in the operation: 

− As described above, GE took a number of actions to enhance barge unloading 
capability to reduce the downtime that dredges incur while waiting for barges.  
Several other actions were taken at the Sediment Processing Facility to address 
potential bottlenecks, as described in Appendix E. 

2. Increasing work hours or work days per week to increase productivity: 

− As noted in Appendix E, the processing facility operations contractor added a 
second shift before planned, and routinely processed sediment 7 days/week.  
Sampling and bathymetric survey crews and analytical laboratories also worked 7 
days/week.   

3. Adding equipment available at the site but not currently being used, if practical: 

− Additional dredges and barges were activated in June and a long-stick excavator 
was mobilized to continue to offload barges while the PC1250 Sediment Unloader 
was being repaired (as noted in Appendix E). 

4. Providing additional manpower: 
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− Ten dredge crews were added in June 2009, the Sediment Processing Facility 
contractor added a second shift before planned, and manpower that was trained to 
run the dewatering equipment was re-trained to operate size separation 
equipment. 

5. Modifying the dredging sequence:  

− As noted above, GE proposed to allow dredging to begin in a third contiguous CU 
when the bulk of inventory dredging had been completed in the first of a three-
CU group, and upon EPA approval, began to implement that approach.  The 
sheetpile wall in CU 18 was also installed early. 

6. Staging additional sediment at the Sediment Processing Facility or in barges: 

− As described above, the actions in this category included the placement of 
additional mooring buoys to allow staging of full barges on the river during 
Sediment Processing Facility delays and the development of additional staging 
areas at the Sediment Processing Facility to respond to delays in offloading and in 
the return of rail cars from the disposal facility. 

 
These measures had a positive effect on productivity.  They resulted in an increase in 
dredging productivity (measured by in-situ volume removed and processed) and in 
unloading productivity (measured by the volume of sediment and number of barges 
unloaded).  The proficiency of both shifts at the Sediment Processing Facility increased, and 
the second shift was improved to achieve similar rates to the first shift.  However, these 
improvements were not adequate to allow the dredging and processing activities to meet the 
1-month productivity standard of 89,000 cy/month. 
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