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New Bedford Harbor Superfund site 
Upper Estuary capping Alternative 

Introduction 

EPA has requested teclmical assistance from the Corps of Engineers 
(NEDjWES) in the development of a capping alternative for the upper 
estuary of New Bedford Harbor. The initial step in this process involved 
the review of a capping proposal developed by Balsam Environmental 
Consultants for AVX corporation. Upon ~letion of the initial review, 
Mark otis met on 6 December with Doug Allen and Hans Peter Krahn of E.C. 
Jordan to develop the scope of the NEDjWES effort. '!his dOCLnTteIlt results 
from that meeting and contains general connnents on the AVX proposal along 
with detailed infonnation on cap thiclmess, construction costs and impacts 
to the upper estuary. 

General Comments 

Through a technical memorandum dated 1 December 1989, E.C. Jordan 
highlighted specific questions and concerns they had with the AVX 
proposal. '!hese issues were subsequently discussed at the 6 December 
meeting and are surmnarized below. 

Implementation 

a) The AVX proposal is feasible in tenns of constructability although 
~nents of the plan may need to be mcx:lified (cap thiclmess, 
hydraulic controls) . 

b. Dry Placement of cap material is not considered feasible except in 
close proximity (100 feet) of the western shoreline. This is due to 
the weak fOlmdation conditions and the lack of access to the eastern 
shoreline. 

c. The construction sequence is considered feasible although 
optimistic in tenns of the timeframe. The construction timeframe is 
discussed in the section on construction costs. 

d. Sand is considered to be the most appropriate capping material to 
be hydraulically placed. 

e. Maintaining the high tide water depths will accelerate and 
facilitate the construction process. For this reason the construction 
of a hydraulic control structure at the Coggeshall Street Bridge is 
considered necessary. The installation of the geotextile would be 
TIRlch more difficult and would take considerably longer without the 
advantage of deeper water. This issue is discussed in the section on 
construction costs. 

Short-term effectiveness 

A capping operation will release less contamination than a dredging 
operation although accurately quantifying the difference would be 
difficult. 
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long-tenn effectiveness 

'!he Corps of Engineers considers capping to be effective in tenus of 
containing contaminants, assuming a cap of adequate thicJmess is placed 
and maintained. '!he projects cited in the AVX proposal as examples where 
capping was effectively used. are applicable in tenus of the use of capping 
as a contairnnent technique. '!hese projects are not applicable in tenus of 
placement techniques or cap thickness. What AVX proposed is the placement 
of a thin cap over a highly contaminated sediment over a large area in 
shallow water. To our Jmowledge their isn't another project that 
demonstrates that this project can be carried out with the accuracy and 
effectiveness claimed in the proposal. 

cap 'IhicJmess 

'!he 45 em (17.7 inch) cap discussed in the AVX proposal is not 
considered sufficient to contain the contaminants or to accurateI y address 
impacts to the upper estuary. '!he various components of the cap are 
discussed below along with our reconunendations. 

a) geotextile: Bottom sediments in the upper estuary are fine 
grained and unconsolidated. Placement of a geotextile over these 
sediments will prohibit the mixing of cap material with the 
contaminated sediment and will provide a more stable base, improving 
the overall integrity of the cap. '!he geotextile is critical to 
minimizing the cap thicJmess. In areas where deeper water is 
available and the bottom is more stable, the geotextile would not be 
needed. 

b) chemical barrier: laboratory testing perfonned at WES as part of 
the Engineering Feasibility study detennined that a 35 em (14 inch) 
thick cap provided a chemical seal of the contaminated sediment from 
the overlying water column. Report 6 - "laboratory Testing for 
SUbaqueous capping" describes this effort. It is possible that 
additional testing would show that a cap thicJmess somewhat less than 
35 em would provide a chemical seal. However, this small scale test 
is meant to be used. as a guide in the selection of a cap. site 
corrlitions in New Bedford are variable in tenus of sediment types, 
contaminant levels and other physical parameters when compared to the 
controlled conditions in the laboratory. '!he results of the 
laboratory test should be conse:rvatively applied. A 35 em cap 
thickness for a chemical seal is reconunended a this time. 

c) bioturbation barrier: We will use 20 em as the appropriate 
thicJmess for this layer; however, the issue should receive additional 
stu<i¥. '!he change from a silt/clay bottom to sam may introduce 
Specles of benthic organisms that could penetrate to 50-60 em. '!he 
plan to revegetate portions of the cap also requires a review of how 
root systems effect the cap system. 

d) variability of placement process: '!he hydraulic placement of a 
sam cap will not result in a smooth bottom with a cap of unifonn 
thickness. A contractor will require some leeway to insure that the 
minimLnn cap thicJmess is obtained. A twelve (12) inch lift above the 
minimLnn required thicJmess is considered to be a reasonable buffer to 
insure that the minimLnn cap is obtained. 
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e) '!he various components of the cap are shown below and in figure 1. 

chemical barrier 35 em 14 inches 

bioturbation layer 20 em 8 inches 


Minimum cap thickness 22 inches 

variability of placement process 12 inches 

Maximum cap In Place 34 inches 

'!he cap thickness resulting from an effort to install a 22 inch cap 
will vary from 22 - 34 inches. costs of constnlction and inpacts to the 
estuary need to be evaluated. based on the maximum cap thickness. 

constnlction costs 

'!his estimate includes all costs associated with the placement of a 
rnultimedia cap over 187 acres of the upper estuary. '!he total cost is 
divided into cost items representing the four main components of the 
capping proposal. 'Ibese are the hydraulic control stnlcture at the 
Coggeshall street bridge, furnishing and placing geotextile over the upper 
estuary, furnishing and placing the sand cap and furnishing and placing 
the stone protection. Costs are also included for the survey and 
monitoring work associated with these efforts. Figure 2 provides a 
timeline showing the constnlction sequence. Attachment 1 provides back up 
material to the cost estimates. 

'Ibe 187 acres to be capped includes all areas below the +4 MIW contour 
(approximate high water line) within the upper estuary. 'Ibis area exceeds 
the 164 acres identified by E.C. Jordan as falling within the 10 ppm PCB 
level contour but more accurately reflects the area that would be capped. 
The constnlction procedure discussed below envisions the geotextile being 
anchored along the western shoreline at or above the +4 contour. Areas 
with PCB levels below 10 ppm would be covered when connecting the cap into 
the western shoreline. other areas where PCB levels are below 10 ppm are 
located along the eastern fringe of the estuary. The construction 
procedure does not call for anchoring of the geotextile along the eastern 
shoreline; however, the cap would have to extend beyond the 10 ppm contour 
to insure coverage of the contaminated. area. 'Ibe cap would also have to 
be transitioned into the eastern shoreline to prevent the creation of a 
channel which would promote erosion. 'Ibe match point between the cap and 
the shoreline would fall between the existing low water line and the +4 
contour. 

a) Hydraulic Control structure: This item includes the cost of 
constructing a sheetpile structure just upstream of the Coggeshall 
street Bridge for the purpose of maintaining the water level in the 
upper estuary at the high water (+4 MIW) level. The structure would 
be tied into the eastern and western shorelines as oprx:>sed to the 
Coggeshall Street Bridge embankment and would be constnlcted off barge 
mounted. equipment. '!he stnlcture would have several gates/weirs to 
allow for the passage of water. '!he estimated cost of the structure 
is $975,000. 'The cost breakdown shown in attachment 1 does not 
contain itemized costs for the gates/weirs. 'Ibese costs are included 
in the contingency. I envision a walkway being constructed along the 
top of the structure to gain access to the gates. 'Ibese gates would 
be prefabricated. and mechanically operated. Estimated construction 
time is 4 months. 
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b) Geotextile Placement: '!his item includes the cost of the 
geotextile plus all placement costs. '!he proposed method of placement 
involves unrolling 150' x 400' sections of the geotextile by using a 
crane barge with winches and a shallow draft tugboat (approximately 
32' x 12' x 3.5' - 4.5') which is transportable overland. '!he western 
shoreline will be improved and the geotextile will be anchored and 
unrolled perpendicular to the shoreline. Placement of fabric along 
center and eastern side of the estuary will be conducted from a 
barge. It is estimated the 9.3 months will be required to complete 
geotextile placement, at a total cost of $7,800,000. '!he construction 
sequence discussed here is based on sufficient water being available 
to allow for continuous operations and the installation of the 
geotextile off a barge along the eastern half of the estuary. '!his 
will require the construction of a control structure at the Coggeshall 
street Bridge to maintain water depths at the high water (+4 MIW) 
level. Without such a structure, geotextile installation would be 
much more costly and time consuming. '!he geotextile would also have 
to be installed from land along the eastern portion of the estuary, 
causing considerable damage to the wetlands in these areas. '!he 
construction period would at least double and based on the labor and 
equipment costs shown in the attachment, construction costs would 
increase by over $1,000,000. 

c) Sand Placement: A 34" sand cap will be placed over 165 acres of 
the upper estuary with a 22" cap being placed over 22 acres. A 14" 
cutterhead dredge will be used to move the sand from a staging area 
constructed adjacent to the pilot Study CDF to the discharge point. 
The sand will be transported to the staging area from two land 
sources. Half the material will be transported 5 miles and half the 
material 15 miles. Approximately 57 months would be required to 
complete the capping operation if only one dredge is used. '!he 
estimated cost is $24,100,000. Additional information on the staging 
area, sand sources, and the construction timeframe is contained in the 
following paragraphs. 

staging Area: '!he cost estimate envisions the dredge being positioned 
off the northwest comer of the pilot study site. A short stretch 
(30') of sheetpile would be driven along the shoreline with the area 
in front of this sheetpile wall deepened to provide a working area for 
the dredge. '!he area behind the wall would be graded to provide a 
maneuvering area for trucks delivering sand. The sand would be dumped 
behind the wall and fed to the dredge by a bulldozer. 

Sand Sources: The cost estimate is based on 50% of the material 
corning fonn a source 5 miles from the site (Tilcon Quarry) and 50% 
from a source 15 miles from the site. Specific sources were not 
contacted as to the availability of material. Periodic surveys of 
material sources in southeastern Massachusetts are carried out by NED 
and indicate that this quantity of material is available within the 
region. 
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Number of Dredges: DJring phases of the project when more than one 
operation is ongoing (geotextile placement and cap placement, stone 
placement and cap placement) it would be possible to use only one 
dredge due to space constraints. '!he use of a second dredge during 
other stages of the project would reduce the construction time 
significantly. Bringing in a second dredge would not significantly 
increase the costs. The limitation on a second dredge would likely be 
the ability to truck material to the site. '!Wo dredges would require 
1400 cubic yards of material per day which equates to 54 truck loads 
per day if trailer duIrps are used and 78 tru.ckloads per day if 18 cy 
capacity trucks are used. 

Use of a SUbmerged Diffuser: 'lbe cost estimate is based on the use of 
a barge and workboat at the discharge end of the pipeline. '!his 
equipment will be required for both a diffuser or some other spreading 
device that would be designed for this project. 

d) stone Placement: A 6" layer of 1" - 1/12" crushed stone will be 
placed over a 22 acre area in the northern portion of the upper 
estuary. The stone will be placed with a crawler type crane mounted 
on a barge. A supply barge (300 cy capacity) will be loaded by a 
front end loader from a stockpile of crushed stone. Approximately 2.6 
months would be required to complete stone placement at an estimated 
cost of $865,600. 

Impacts to Estuary 

The most significant impact associated with a capping alternative is 
the creation of intertidal area. Attachment 2 is a hydrographic survey of 
the upper estuary showing the changes caused by the placement of a 34 inch 
and 22 inch cap. In each case it was asstnned that 6 inches of settlement 
would result from cap placement so that the drawings reflect changes of 28 
and 16 inches in the elevation of the estuary bottom. Placement of a 34 
inch cap results in the creation of approximately 97 acres of intertidal 
area while placement of the 22 inch cap results in the creation of 
approximately 61 acres of intertidal area. 

The sand cap would meet the existing shoreline between the low and 
high water lines so no upland areas would be created. The capping 
alternative as described in this document also does not envision the 
capping of any vegetated wetland areas along the eastern shore. '!he 
majority of this marsh area is above elevation +3 MI.W and is flooded only 
at the higher stages of the tide or on extremely high tides. The 
installation of the cap will not change these conditions so impacts to the 
area should be minimal. 

Attachment 3 contains other conunents from our technical staff on other 
envirorunental aspects of the project. Many of these comments are 
referenced to the AVX proposal but are pertinent to the capping 
alternative discussed in this document. 
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ES-3, paragraph 2 - The entire alternative is based on the 
supposition that after 1000 years the cap would deteriorate and 
allow 1,300 g/yr. flux. This requires extensive sensitivity 
analyses to all parameters applicable, then a risk acceptability 
determination by all agencies involved. 

ES-4, paragraph 3 - The 50 ppm cleanup level is not as 
appropriate for this sensitive estuary as the Lake Michigan 
site. Tidal dynamics and resource use of the harbor may require 
a lower cleanup threshold level remidial action should not 
solely be aimed at water quality, this basis for setting cleanup 
thresholds ignore bioaccumalats factors associated with benthic 
based trophic systems. 

section 1.1 

Last paragraph page 1-5) - The definition of this 
alternative as "achieving an environmentally preferred result" 
has an inherent conflict. While it would "minimize 
environmental receptor exposure" it would maximize "potential 
impacts to the estuarine environment" due to direct subtidal 
habitat loss. 

Paragraphs 2 page 1-9 - Tidal currents of "(1 to 3 cm per 
second)" seem to be averaged and present an unrealistically low 
net energy regime.~e to three knot currents would be more 
likely in which case the 28cm/sec erosional velocity. for Upper 
Estuary areas do not incorporate biological cohesion and 
surficial armouring.ane knot (51.44 cm/sec) velocities are most 
probable. Cap grain size would need to be coarse sand (I-phi). 
The coarser material however will allow interstitial flux of 
contaminants, increasing the requisite chemical barrier 
thickness. Additionally this coarseness would alter the 
biological resources of the area from a silt/clay mudflat 
habitat (benthic forage species and finfish/shellfish spawning 
preferences) to a sandf1at intertidal environment. The use of a 
less previous (to chemical diffusion) and more persistent 
geotextile or layers of geotextiles must be incorporated into 
this alternative. 

section 2.2, 

Page 2-3, paragraph 2 - The USACE study of cap dynamics was 
for a subtidal environment, there was no potential for 
vegetation to disturb the cap. The benthic flora and fauna were 
reviewed for potential bioturbation depths. The creation of 
vegetated wetlands recommended here to stabilize the cap must 
have a review of the flora that may colonize the area. Rhizomes 
and root system depths must be documented to assure cap 
stability. 
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Page 2~4 - The potential exists for lateral extrusion of 
PCB under the geotextile. The tie-in for the fabric should be 
upland, therefore destroying all wetlands in the system. The 
tie-in should be under the existing shoreland grade, requiring 
real estate and excavation costs as well as associated 
environmental costs to be evaluated. 

Page 2-5 - The summary of the suitability of this 
alternative does not discuss the extensive loss of subtidal 
productivity through fill and substrate alternation of the 
mudflat to sandflat habitat. 

section 3.1.1.3 

Page 3-6 - Certain species of benthic organisms (e.g. 
Diapatra cuprea) that could penetrate to 50-60 cm may colonize 
the cap when it changes the substrate from silt/clay to sand. 
They are often numeric dominants in intertidal sandflats. 
Therefore the bioturbation zone should be increased to 50-60 cm 
to assure cap integrity. 

section 3.4.6.1 

We suggest that reliance on seeds for establishment of 
marsh plants be minimized by using transplants in the upper half 
of the range of naturally occurring plants in the area. Nursery 
propagated stock should be derived from seed gathered at or 
nearby the site. 

section 3.4.6.2 

Detailed landscape plans have not been presented; they 
should be made available for review if the plan continues. 

Page 3-8 - The citation discussing the sturgis and Gunnison 
(1988) conclusion for a 20cm bioturbation layer is 
inappropriate. The difference here is that the proposed sand 
cap will have a different community and the increased intertidal 
area will also drive burrowers deeper to avoid desiccation at 
low tides. The citation dealt primarily with bioturbation for 
subtidal, fine grained sediments. 

Page 3-10 - Although the desorption solubility of PCB in 
the 12 to 88 ppb ranges are accurate, they have little bearing 
on the capping discussion since EPA Water Quality criteria are 
set at 0.03 ppb. Additionally the general discussion cites the 
affinity of PCB for high organic carbon. This will not be 
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present in a sandy cap and therefore the geotextile barrier 
should be either impervions or above the chemical diffusion 
layer to prevent bioturbative interaction. 

Page 3-15 - The 300 to 3,500 kg/year (660 to 7,700 lbs/yr) 
of PCB estimated as moving through the water column may be low, 
especially under conditions of low evaporation. 

section 3.2 - The sensitive estuarine nature of New Bedford 
Harbor would require consideration of restoring ecological 
health to the system. The 50 ppm level would preclude normal 
dredging and most disposal options and therefore discussions on 
page 3-18 conflict with current dredged material management 
practices in the state. Therefore, the cleanup should be 
targeted to the 1 to 10 ppm range, significantly increasing the 
extent of capping for this option. Calculations should be 
presented comparing the economic and environmental costs of all 
cleanup levels. 

section 3.3.1 

The use of only a 50-year storm run-off event for cap 
design then ignores the probabilities of greater events. It is 
essential to determine the cap stability for 75, 100, 500, 1000 
year events. Since, for example, the 100 year event will occur 
ten (10) times over the predicted 1000 year cap (remediation) 
life. 

section 3.3.21 

Prior to closing the Coggeshall street Bridge to traffic 
for four weeks, barge based construction and alternate weir 
designs should be investigated. 

sections 3.3.2.1 and 3.3.2.2 

Any potential hydraulic controls proposed for the New 
Bedford Harbor system must be approved by New England Divisions 
water Control Branch to assure integrity of the flood storage 
area behind the New Bedford Hurricane Barrier. 

section 3.4 

The cap thickness and extent should be considerably greater 
than proposed here. An array of alternative thicknesses, 
acreage, marsh plantings, and costs should be displayed to allow 
an optimized selection 
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section 3 ~ 4,.2.2 

Sandbag anchoring of the geotextile would be insufficient 
for the 1000 year project life. The geotextile should be buried 
under the shoreland. 

Section 3.4.4.1 

The local supply of appropriately 300K cy to lmcyof sorted 
coarse and requires investigation. The use of barge transported 
sand from coastal quarries would eliminate staging and truck 
traffic impacts. This alternative source requires evaluation. 

section 3.4.5 

Again, cap stability discussion are only restricted to a 50 
year storm event. Given the 1000 year project life all event 
potential should be investigated and the cap design should 
accommodate the SPN (Standard Project Northeaster) that is 
defined as worst case. 

section 5.1.2.2.1 

The discussion fails to identify the overall loss of 
subtidal habitat, potential restrictions to fisheries migrations 
and change of forage species available from mudbanks and 
mudflats to sandflats. 

section 5.1.2.2.1 

It is our understanding that the newly created intertidal 
area will be of sand composition and, therefore, should not be 
refereed to as a mudflat. 

section 5.1.2.2.1, impacts on Normal water Fluctuation -
Longterm impacts on tidal amplitude will be very important to 
the future condition of the existing salt marsh. An effort 
should be made to more precisely predict the effect of the 
project on tidal regime to ensure that the marsh is not 
significantly effected. This is very important if there is no 
significant change in tidal regime, water chemistry, or sediment 
characteristics we would have no reason to expect a significant 
impact on the salt marsh. 

section 5.1.2.2.3 

Impacts on Existing Wetlands - This section should describe 
impacts to wetlands in greater detail. Specifically it should 
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address expected changes in vegetation and sedimentation with 
the project area. A more precise prediction of future tidal 
regime would be required to do this, including sensitivities to 
Sea Level Rise Case I-III. 

section 5.1.2.2.4 

The presentation does not appear to require fish passage 
devices as a project feature. These should be a definite 
project feature to mitigate the impact described. 

section 5.1.2.2.5 

This section defines the cap material as being obtained 
from an offshore borrow area while previous sections discuss 
local upland sources with truck transport. The impacts of 
offshore sand mining should be evaluated to determine the 
feasibility and costs of this project feature. 

section 5.1.2.4 

This review of CWA section 404 criteria is inadequate. 
Dredging impacts are not germaine (deminimus discharge). The 
proposed capping alternative is a permanent alteration of 
habitat with associated biological implications, requiring full 
analysis under CWA 404(b)1: guidelines. 

section 5.3 

The section entitled "Long Term Effectiveness and 
Permanence" need revision. The entire section is based on a 50 
year level of protection, without acknowledgment of Sea Level 
Rise (e.g. 1 foot versus 3 feet). 

Section 5.5.3 

Environmental impacts associated with salinity alterations 
must be evaluated for upsteam shifts in an anadromous, spawning 
areas. wetlands should be monitored during construction for 
soil moisture and a sprinkler watering system provided to assure 
existing wetland viability. 

section 5.5.3 

Paragraph 5 - In addition to maintaining soil salinities 
below 50 ppt, an effort must be made to avoid radical changes in 
salinity levels over short periods of time. 
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section 5.5.3 

A soil- water/vegetation monitoring system should be 
developed to ensure that weir dam operation is consistent with 
preservation of the salt marsh. 

section 5.7 

cost estimates required a matrix comparison for 50 to 1000 
yr (or SPN) quent protection levels, PCB cleanup to 1 -10 ppm 
levels, sea level rise of 1-3 feet, and various cap thickness. 
Environmental costs, in terms of mitigation expenses, should 
also be displayed. 
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Attachment C 

Recolonization Dynamics and Bioturbation process in marine 
sediments: Relationship to proposed capping of New Bedford 
Harbor Superfund Site. 

No Comment - well done analysis 
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