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Dear Ms. Sanderson:

The attached information on a capping alternative for the upper
estuary of New Bedford Harbor is submitted for your use. It focuses on
the questions of cap thickness, construction costs and impacts to the
estuary. Copies have been sent to Doug Allen at E.C. Jordan and Alan
Fowler at Ebasco.

Please give me a call if there are any questions or comments.
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New Bedford Harbor Superfund Site
Upper Estuary Capping Alternative

Introduction

EPA has requested technical assistance from the Corps of Engineers
(NED/WES) 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 completion 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 NED/WES effort. This document results
from that meeting and contains general comments on the AVX proposal along
with detailed information on cap thickness, 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. These issues were subsequently discussed at the 6 December
meeting and are summarized below.

Implementation

a) The AVX proposal is feasible in terms of constructability although
components of the plan may need to be modified (cap thickness,
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 foundation conditions and the lack of access to the eastern
shoreline.

c. The construction sequence is considered feasible although
optimistic in terms 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
much 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.



Iong-term effectiveness

The Corps of Engineers considers capping to be effective in terms of
containing contaminants, assuming a cap of adequate thickness is placed .
and maintained. The projects cited in the AVX proposal as examples where
capping was effectively used are applicable in terms of the use of capping
as a contaimment technique. These projects are not applicable in terms 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 knowledge their isn’t another project that
demonstrates that this project can be carried out with the accuracy and
effectiveness claimed in the proposal.

Cap Thickness

The 45 cm (17.7 inch) cap discussed in the AVX proposal is not
considered sufficient to contain the contaminants or to accurately address
impacts to the upper estuary. The various components of the cap are
discussed below along with our recommendations.

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. The geotextile is critical to
minimizing the cap thickness. In areas where deeper water is
available and the bottom is more stable, the geotextile would not be
needed.

b) chemical barrier: ILaboratory testing performed at WES as part of
the Engineering Feasibility Study determined that a 35 cm (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 thickness somewhat less than
35 cm 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
corditions in New Bedford are variable in terms of sediment types,
contaminant levels and other physical parameters when compared to the
controlled conditions in the laboratory. The results of the
laboratory test should be conservatively applied. A 35 cm cap
thickness for a chemical seal is recommended a this time.

c) bioturbation barrier: We will use 20 cm as the appropriate
thickness for this layer; however, the issue should receive additional
study. The change from a silt/clay bottom to sand may introduce
species of benthic organisms that could penetrate to 50-60 cm. The
plan to revegetate portions of the cap also requires a review of how
root systems effect the cap system.

d) variability of placement process: The hydraulic placement of a
sand cap will not result in a smooth bottom with a cap of uniform
thickness. A contractor will require some leeway to insure that the
minimm cap thickness is obtained. A twelve (12) inch lift above the
minimum required thickness is considered to be a reasonable buffer to
insure that the minimum cap is obtained.



e) The various components of the cap are shown below and in figure 1.

chemical barrier 35 cm 14 inches
bioturbation layer 20 cm 8 inches
Minimum Cap thickness 22 inches

variability of placement process 12 inches
Maximum Cap In Place 34 inches

The cap thickness resulting from an effort to install a 22 inch cap
will vary from 22 - 34 inches. Costs of construction and impacts to the
estuary need to be evaluated based on the maximum cap thickness.

Construction Costs

This estimate includes all costs associated with the placement of a
multimedia cap over 187 acres of the upper estuary. The total cost is
divided into cost items representing the four main components of the
capping proposal. These are the hydraulic control structure at the
Coggeshall Street bridge, furnishing and placing geotextlle over the upper
estuary, fum1sh1ng 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 construction sequence. Attachment 1 provides back up
material to the cost estimates.

The 187 acres to be capped includes all areas below the +4 MIW contour
(approximate hlgh water line) within the upper estuary. This 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 construction 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
shorelme, however, the cap would have to extend beyond the 10 ppm contour
to insure coverage of the contaminated area. The cap would also have to
be transitioned into the eastern shoreline to prevent the creation of a
channel which would promote erosion. The 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 opposed to the
Coggeshall Street Bridge embankment and would be constructed off barge
mounted equipment. The structure would have several gates/weirs to
allow for the passage of water. The estimated cost of the structure
is $975,000. The cost breakdown shown in attachment 1 does not
contain itemized costs for the gates/weirs. These costs are included
in the contingency. I envision a walkway being constructed along the
top of the structure to gain access to the gates. These gates would
be prefabricated and mechanically operated. Estimated construction
time is 4 months.
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b) Geotextile Placement: This item includes the cost of the
geotextile plus all placement costs. The 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. The 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. The 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. This
will require the construction of a control structure at the Coggeshall
Street Brldge 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. The 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. The
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. The
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: The cost estimate envisions the dredge being positioned
off the northwest corner of the pilot study site. A short stretch
(307) of sheetplle would be driven along the shoreline with the area
in front of this Sheetplle wall deepened to provide a working area for
the dredge. The 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
coming form 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.



Number of Dredges: During phases of the project when more than one
operation is ongoing (geotextlle placement and cap placement, stone
placement and cap placement) it would be possible to use only one
dredge due to space constraints. The use of a second dredge during
other stages of the progect would reduce the construction time
51gn1f1cantly 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. Two dredges would require
1400 cubic yards of material per day which equates to 54 truck loads
per day if trailer dumps are used and 78 truckloads per day if 18 cy
capacity trucks are used.

Use of a Submerged Diffuser: The cost estimate is based on the use of
a barge and workboat at the discharge end of the pipeline. This
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 altermative 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 assumed 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 capplng
alternative as described in this document also does not envision the
capping of any vegetated wetland areas along the eastern shore. The
majority of this marsh area is above elevation +3 MIW 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 comments from our technical staff on other
envirormental 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.



NED FORM 223 NEW ENGLAND DIVISION

PAGE e

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY
SUBJECT
COMPUTATION
COMPUTED BY CHECKED BY DATE
)
e =~ m = m = = = e e = e e e e e e e
Y o :
12 varxczéi/:'/y I
of placemen? process
8” ‘ broturbation barrier 34" Maf;mum.
$ Cap Thxkness
f 22" Minimum

‘ M" cﬁemz'ca/ Aarrier Ca.PThn'ck'\G%

geo/ex 41 le 7

V4 Y

. @xssFing
contomrinefad bo#an{
Sedsiment

TYP/ICAL (ROSS SECTON
AFTER CAPFPING

Freyes 2



. A CTIVITY
4

Conwsrrucriold SEuece

riME (YEARS)

/

Z

Construct

Hy dravlie Contrel

Strvcture

Geo fcx/-//.c
Placemenf

Sand
Ploce menl

Sthene

Foce mesn

Sur‘(/cy.i ¢
AMon /ﬁﬂ"j

Z 32/19/4

e

T Tx

A8 Q3XJ3HD

3iva

A8 Q3LNdNOD

NOILVLNINOD

1o53rans

6t 43S 22
€22 WYO4 Q3N

‘ SYIINION3 40 Sd¥O0D

NOISIAIQ ONVTION3 M3N

ANYY ‘SN

3ovd



e i an R g

t» o NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT
COMPUTATION
COMPUTED BY CHECKED 8Y DATE
MEw Brorend MHarsor SuPEREUMNO SiTE o
UppeR EsruaRy Carrws ALTERNATIVE B
Tresy . _Cesr
L Geotextile Flocement. %%, 000000 |
2. Sand Cep o , /8, 538,000
o o P , i
3. Stene Cap _ ; 666,600 ]
R SUBToTAL- 25) 204J 600
¢ i - T o e ,_.T S
con//ojcf)c.y (3o /o) 256// 380
SUBTOTAL 32, 7¢5, 780 |
7 A/ ofraulic Condrof Servcture 4 ‘?75)‘ oo0 _,:
(eam//n;eqay /nclvdled ) B
£
< Jurye,)/ arnd Mpon‘oﬁ/:)/ (o‘/.s 5_7'5/ 000 f
i
. {
P o
34, 3/5, 780 |
say 24 300 m’ N §
7 9% R

¢« Wote: Coshs are not incloded Aor Che remava/ of e Aya’m/}a -
contrel sétrvcture.. P

i

Arracr raewr 1




NED FORM 223

. NEW ENGLAND DIVISION
27 Sept 49

CORPS OF ENGINEERS, U.S. ARMY PAGE

SUBJECT

COMPUTATION

COMPUTED B8Y

CHECKED BY DATE

Cosr ZTrenm %/
—

G EOTEXTILE FPiackrEenT

Estimoded Sguere Yprdage oF Fobre (209 acres x 43 560 ) /P A 041,560 s.y.

/0., r“ A j/
/ more. fabrie or ov;r‘/? /06 56 8’,%

Tota/ Sguare porelage 0/‘/“;/.0 /, 112, 71¢ sy.

Geo Yex Fe/e P/cc.mcn/ ALate (/50‘\' 400)/9 = b,0e) 5-}'-/d¢/ |

Tote] Plocemeat 7Time

/67 cdaps
Estymated days rest per rronh //4./,}/7, 2 weatfer) 3 days
Total Estomated 1irking Bays par monts /9 deys
7;;; repuiredd o complode sserd 5.8 menths
77me, for Mobilizatiem ¢ Oemob.lizafeu fo Ja(ﬁ

Tebad Time o ploce. Geodext'le 9.3 moPhs .



NED FORM 223

NEW ENGLAND DIVISION
27 sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT
COMPUTATION _
COMPUTED BY CHECKED BY DATE
l. Frepara /10.4 of dﬁ,”'d&l;‘no/c_/y 7500 Ffeef of Mesfersy chorelive. a.s-/r; e,

: 7
D-8 4o grocfe The area o allocs The plocament of He Geofexhi /e relfs.
Gravel wwi ako be mloceqd Yo creefe an sccess rood.

<) £7arpn¢4f - -8 4 P
7500+ & 150 et /day » Sodays * 320 fday = /6,000
4) Opera /.r 3o, ‘0/2,. (I‘n;/yda 'thcs, Ingurance, e./c.)"‘ L0 hrs s /ZJ 240

e) Gravel! Roadw. A (20°wide ) |

! 4 #
75004 X 20ff x o.SFF - 750oa/27 <2778 <] x 7. 5°/<7 = 25 800

ToT4L ‘42“0‘4»,

#5'0/000

2. ngpmcﬂf s ,(05/6« v

£pupmant Buoriity Ownership # Cpurating Gt
Work. Tug 1 | * 6,025
Crane Barmge I 4 ;s; 555
/8 Ft launch - 1 £, 425
with 15 HP
Crone 2 #12/ 280
Flatbed #narler B 2,108

=
TorAL Mo:JTL}L.y EQUIPMENT CoST 26/400

2
i


http:D,..c.pa

. NED FORM 223 NEW ENGLAND DIVISION
-7 27 sept 49 CORPS OF ENGINEERS, U.S. ARMY

PAGE

" SUBJECT

COMPUTATION

DATE

COMPUTED 8Y CHECKED BY

3. Fersonnel Cosis

£ njm.car z /8.°°

Craneman) Z 16.78

7w Olomléf‘ / /77, 5°

A’;?a/& 2 /6'“/ B2 28

Deckhand 2 14,73 29. 5°

Shoremay 2 14.24 28. 48
Crine O,racm‘r 2 20,4 - 4o. 82

Truck Drwer 7/ /5. 87

Crew 7ota/ /12 Man 799. ‘aﬂbf‘ Aowr

72"‘5, InSurorice «ad /}mjc_.s on labor :

Y

Secial Scc«mé . 7.6 %/
Workmans Compersosre) 20.0 %
‘ Sthore Uaemf/oymcq/ Comp. 3.7%
. Fedare/ Uocmp/ymc!t‘ Comp, 1.0
£Fringes s
" 2-59 /4 +8% 35.0 %
8F61~</ Aotde 2.2.%
8.0 L vacaken 8.6
78%

Woases (uu.o..:) I-lohr shft

wlork. 5o hrs/wt.

' ‘ MenTary Payeow "SZ) oc0

Puy 85 hrs/ak @ 22 s merty  *4ls, 068
Taxes, Tasuamee Fenge... 78°/, ’ 35, 933




NED FORM 223 _ NEW ENGLAND DIVISION
CORPS OF ENGINEERS, U.S. ARMY

“+ Y27 Sept 49

SUBJECT

PAGE

COMPUTATION

COMPUTED 8Y ' CHECKED BY

OATE

N

4. Material Cost

- # L
?05, 080 sy. x 6/57 = 46525/4091

]

106,480 sy, ¥ "4 f5, 2 © 425920

;45 95/} 320

S Termk Jog CosT

Pr‘e.,oau«h-q of shereline
Ma4¢./_‘u.‘

E.bu:(:mcq‘l 26, 400 X?B *
Fersonse/ 82' 000 9.3 °

51,000
495/,320

f:« 570
761{ bLoo

6, 567) 440 sy

&,000, 000




NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49

CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT
COMPUTATION
COMPUTED BY - GHECKED BY DATE
Cos7 e “2 Furnish & Place. Sand Cap_ L
&p Th/céqe.‘s 34”

Estimoted 0«»»%& o/ca,a mo:ér/a) (766x 43,560 X 2.93) 27 > 75'3'3‘62},--— o
(22x43 5w x 1.83)[2) = . 4,953y - .

: T 8i8200¢y
Productron (- /ww“/y) S “Y/hr
Olacrz/la:’ hrs /o’dy . N /0 hours a
Operting s /ments 22 degs
Mnf/;/j Prodac//o& ' /‘4'300 ‘W

.Dr‘cdjo 7-101 e ﬂ 2 M&Nﬁ“



NED FORM 223

NEW ENGLAND DIVISION

21 sept 49 CORPS OF ENGINEERS, U.S. ARMY PaGE
SUBJECY
COMPUTATION
COMP‘UTED BY CHECKED BY DATE
I8 P/od/ Ownensh o pgprec’:u/fab Znterest
o No, Totul Voke  Batefo Amevat Rote % dmeust
Dredge. 7 'Soo)aoo 4.75 "M, 250 4.0 “12//82.
7ags, _ ¢ %8000 4% * 3¢ v.2¢ 23387
Derrick Borge 1 #5000 450 #2925 w2g B 254
Woré /Barge y 40,000 w75 ;/, G0 so0  ®142¢
er,//m,é_,- Barge ’ ¢, 000 IS 2,850 Yob 24%
yad £; ulpﬂcg/ 4 Jo oa0 .56 )‘~;/‘7 4,28 # 1,283
) ., » £
Craw wWorkdeas / 2,000 ?-50 4, 900 $.24 547
St w fatetor 1 %300 2.92 * 238 g8 %25
A 30, 829 2 24,64
s _#
55 470/7mwfé.s//“,- = 7,924 per moeth
2. O,Dera.i‘/r.ay Cosys
Rrsenne/
Fayrol/ Alo. Rate Amovast
: ' £
) p,,_m_/ Mg 4 £ 000
Chief Engr 1 "{:0’0
OfFce. fRrsonne] ! 2,000
subtohal . %/0,000
Taxes, Zos, Fringes 863% "5 527
A
/f'lo—nycmc.-vf PGA/I"” /‘5527fer monﬁ

Taxes Zasurence ond Frimges en Libor

-_.focr;/ Securs
Workmaens Camp‘v;@ /Io7

St fe HUnemp /r7 meaf Comp.
Federe., (qum,o/o-y nrea? fom,o. :
- %2.59/ue +8%
8 paid Hél.
8.6 7 vacatior

Frfﬂljg';

75)(‘5} Z?,s} ;;"ni“ - Crew)
-(/30...,4/ at”;rcnfld)

T.6%
20.0%
3.7 e
7.6 Y
24.2°/,
2.22
8¢

&73
2.0 %

7—;xe§ 2“.5} Frvnje,.s Md'wfém“?/ 553X




NED FORM 223 NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT ___
COMPUTATION
COMPUTED BY k CMECKED BY DATE
;D‘y”// Ao, Kade Armeoca /"
Zeve/‘m7 . / /8.~ 8=
Wadeh €Engrieer / 17.48 17.48
bf‘ca@e, AMahe ! 16,7 6.7 ¢
Ty macster ’ 8. 18.”
launchman / 14,24 19.2¢
Ma:n;‘cqanco Engreer 1 /7.23 17:23
We lder / 0.7 ' 16.98
Deck hends 3 14, 2/ 42.72
10 Man ‘ ’&/60. 74 per hour
Wages (A/nu;q)
Work GO 4ours fiweek. 2
@, 70 boursfweekt @ 22 days [meTy ¢#9,523
Taxes, Tns, Fringes $7.3% ' 33327
»

’ .-8/2,652 Crew FPagrol/

£ F 2
Totel Payrett — 15,527 482,852 = 98,879 fiment4

£gm:dn7¢1/
Fuel ‘12/600
W'"%"/ Lube, -f"m/,é...s £ smalf +ools ¥ 4,200
bfcdjc Waer (,aurnpl ,at;Oo, cu ter) * 2,900
'fq.pa;r Cos ‘3/600
7ard¢ bry ba&fr—vj Cos s . Il 800
#25,100
. ¥ 3
Mon 74 % Opercﬁ?j Cosf Plonf Cosd 25,/00
Zyret/ T 98,379

’4/23/4 79



NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE

SUBJECT

COMPUTATION
DATE

COMPUTED B8Y . CHECKED BY

3 MATERIAL COST

atx/'joo cy. o} Jénd @ %.“,oc.r ey {6 At £o.8) -’4,07/, 500

4 ToanspolTATROAN Cosyr FoR SAdD

i Tive Sources of wofermat ¥Z7aoo /m S mides
‘/27 000 ¢y, Srerm IS moles

.?/r‘ucé-i wsad Srem S'v‘w/Q sihe
6 Yrocks wsed Jrom 15 mile €1

o

. v,(»}}%mnﬂc—/, pr

bnbm L 510;/4» * ‘40 a‘oua/mé x 22 d‘f"/mvl‘f a £M 18 /monﬂ
' 3 drivers work 57,2 monﬂs - /758 3‘-’
$ drivers werk.  28.¢ mmTis = 379 'QH

Eguipment Gperator 233.94 fhn x 40 400" Slvack ¥ 22 Mt s LEIFT3 frrnlh

5973 x 512 rmon 45 = ;_2344&‘5‘

P
ToTAL PERSOMIEL. CosT /M 78, 949

gu,gm.a/
2 Sy
24:5 draifer duvmps —82500 Imonth v 3 Frucks 3 S1Umnths = #Z?) 800
‘zsoo/m.nm x 3 frucks X 28,4 maMs = 7 234 5@0

Earthmever ‘/o,ooo [renTh X 5.2 = ‘25721099.' |

— Y :
TorAL nEQUPMENT Cosr .}, 2/, 500

L,
TOTAL cOST” ."2) £74, 34; .



NED FORM 223

NEW ENGLAND DiVISION
27 Sept 49

CORPS OF ENGINEERS, U.S. ARMY

- SUBJECT

PAGE

COMPUTATION

COMPUTED BY CHECKED BY

DATE

FPlent Ownersh ,,; Cos/

Opera //».; los /s

F/oa//'f:? /’9‘50//‘"" (4 o000/} & 470 ‘('"—/moi’é}
Portiolly Uhtized Fpetine (3900/F @SB L  ronrs)
Total Monvhly Cost
Dredge Time

Subtotald

Addlifronal Cossf (Tmnpo"k'goq— o/&nd)

Sublotel/

Overheed (/2 ‘/e)

Prehif (r0%)

Bond C1%)

JOoTAL T -

7o074L Cosr

’ F
Maree/AL 1-6 o0/, 5eo

Y 4
Mobiliza )‘Io.l) 4 B
Demobilizadion 130) 000

F S
Sand Placerment /4} 3/@“/51”

E

/‘;8,'5'38,000

£ .
z 224 /mo»ﬁ

%123 479 /monT

e 175/ rmen%

o 56,378

57,2_ monThs

£
2,694 547
“u,689,07).

43980

¥
* .1/,1'/!,;3‘»:‘9;.7

A g
’!'1,'3’?’2'

) B, 18}



NED FORM 223 ' : NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE

SUBJECTY

COMPUTATION

COMPUTED BY CHEGKED BY -
_Cosy Trem *3 SToNE CAP | o
ES//;na»éa’ 76nna9 ¢ of »S/ent— 31, ‘94:4; Joss
Shoe FPlacemenf Kaote | /” fors b
Totd *me of Plocement , 320 heurs
Lofimakd fme. loaf pun oty 3 hovrs
»fﬁicll;b M/lo;; Time per Jay 7 hours
Tota/ ﬂ"oa'yc/u; per day : | -;79‘_’ *”*”/{5, 4.
Esfimaded D‘ays LosH per AMeaTh 2 JQ’"‘ %
Total Estimated honkrng days per MonT) 2p <. ‘7,
T Lstimaded fam/,;, ot ,'”,,j | ﬁj/m"' %” |
77»;)0 fo complete. coark, &Z@ﬁon&‘
Times o Mb § Demob | Yage
Total hrmes or P/ac,;j Store 2.43 monThs

STock PILE SToAlEL

24 cy truck - 32.4 5 logd "loloods/da.oj = 324 dons perday per $ruck.

Use 4 +rucks = .12 menths




NED FORM 223
" 27 Sept 49

SUBJECT

NEW ENGLAND DIVISION
CORPS OF ENGINEERS,

U.S. ARMY PAGE

COMPUTATION

COMPUTED Ay CHECKED BY

DATE

Z Eswp‘ou4)‘ Cosfs

N ‘ Eﬂngﬂv 1t

Caanhiy
Barge “;dh cowler fype cranes 1
45cy. frrnt end loader : 1
Supply Barge (S6'x20'x4") 2
Work Tug (30°'% 12" x 35 toohe) 1
24cy dump truk ehE2500 4

Cwnership & OP‘”-“"‘:; Costs par Merth

2, 5,200
1,875

crane.
ban; Y

*4,7¢0
=
3,890
4,025

/0,000

. A '
Topa) MonThly Egupmert Cost 33750 Jumontt

2. Fersonne/ Coshs

Engmeer ! ‘I 7.83

Cperctor 1 /8.3/

7ug Operctor b /8.00

Mafe 7 n.*

Deckhend b 4 475
We/fder 4 /6.98
Drivens 4 /5.9°
%”W/ 0/o¢ rator Z 76.80

NHmeq
Taxes , IPsuronce aad /t,‘l‘.v“

qu./ 5¢Curl§ . 7.6%
Workmans Compensctroq 2 Y
Shatke Mcnv/ymaf Comp. 7%
Federal Uqcmf/?mal Ceon/ 7.0%

Fringes #9.59 /b +8% 2357

8/94:;/ Ao/»dﬁ‘y 2.2%
vecation 8.6% o
TdJ“sj .7;)6’ /‘;onja.t Crend G6-6 z



NED FORM 223 NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.S. ARMY
SUBJECT

COMPUTATION

COMPUTED BY i GHECKED BY DATE

Crew Fofal = 70 hour SEPF

‘(/0_9“  Guon)
Work S0 hours fweed, P )
Pay S5 bours fweeks @ 22daps monff = 28752 -
Taxes, Tns, Fringas we.bY /9, 147

‘47 JOr - crem payroll -

Sruck oriveans

Trvck drnrens

Work, 40 hsurs feeks

Pag <40 /uvr\i/wc...é_ 0 22 days mm&- /o S60
fzc: Zas, anjcc $66.6% 7033

*,7513

Foral Mon-n-ll-\/ cosT orF opP=caro,

' 4
Eguipment ;231 750
PuSd‘nﬂDI 47 70/

X771 651

Tfucklnj afggn /IM

£3u «,b-ﬂmf /0,002
Driens. 7, 7! 'y X
*47,523

3 qu-ﬂ;-l Cost
£14.00 fron (£6.6.) ~Tileon in Acushact

731,244 fons B4 * 447, 2100

4. TotAL CO5T

Maiteral p g 2l

Pacement 7,651 % 2.63 188 442

Trmeg 17)5%:: 1.2 ’»)d’ 04
F.

(pb@ Sbl.


http:d,.,,,c.AS

NED FORM 223 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT

COMPUTATION

COMPUTED BY CHECKED BY  DATE

Cosr Thern “4  lydrauli Control Structure. @ Cogp ;;.‘fz.;”//";s")r';:;‘-;

i

PO,

I Maferiad - PZ38 sheeting - 45" fong

/o0 LF € 45"= - 49500
Z.‘_Z-n.s/a-//a.//;') R fes - use Z rotes | S
s | o ]
1950057 x 38"/ | 040 5 s %0 rous - -
2000 #/ron . , , :
. Yssume rote of :’o/on.s/day, = 940/50= /8.8 use @ 20 M)‘S”_
Assume  rode of 2/.-2/has Sy = MOYf).2° 43 wse 455493_:
3 Crew ,and‘ £3u4pl'n¢4f 7 -
L A ;
72:7 Crew f fesse/ Capﬁlq 3240/4/9’ . o
S Mafe " 205/ ooy R
2405 '
Vesse!/ (250 «FP) 430/0’4}/ _3
Ple Driver.: Crew f‘£iw,;p :
Fore man P F/0 /day . : : -
4 Jaborers //2-5'/¢/a_.7 :
2 c_rza-/,a.n.n’)/ Oloet'd.&.s “532/0’7

Zz %uz,o'nc.df O fer ‘220/4/ « S
32/57 vse. 2/90 /alf7

I 50 704 crAVE ’:740 /day
1 Barge (400 7o) S0 [day o
| Hammer (/5%€) 260 [day o
1 /5% - COLF (ead 255 [doy -
! AR CoMPRESSOR ’zao/day o
2 50" A HosES $ 25 o -

%1750 Joay

».
i

DAy ceew) AUp EQUPMENT cosT , ’b‘ 45K,§“,,7


http:JoPNf�.AJ

NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE
SUBJECT

COMPUTATION
COMPUTED BY "' CHECKED BY DATE

4 Matersad Cost ’—7

" Assume /av// 7 50/1/4}& will be a“a'n,a/r.séd oFher ,pe/caf‘ ///€ fo'v _}’
0% will be safregoble ;.

R . e o e ‘ _
GO of MO rowst Sedrous X Po5S frod = 3674-20
40 %o o/ 0 ° = 3l v x ’/45_"/rw = 62 o040 |

i
!

43// 836
4.34234/44b';€4§9, lo s U0 s CEETE

 MNaree/dt Cosr PLO TovS X%@ - 43214__”___ e

57 \Tmsdallaiden Rate "I U

Fguipment § Crew ..--4855./04_y x 20 = ':’{%, 700 !

Moterial ¢ .. . , 432,400

z ;
529,700

.

Con*l;gcncj 50% 2641 s50 o

’ R
7O7AL 793,650

 Dastaltain Rate "2
Eguipment- § Craw 4835 /pay = 45 = 217,875
Maternd . | f 32,400

4ieg 775

A e
ToyaL . 774,763 R

é?se. Z'n.s/é//a- /107-" Bate %2, o 97-5:0 60 —-



NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY 7 PAGE

SUBJECT
COMPUTATION
COMPUTED BY o CHECKED BY DATE

premcomens o o S— . -

é’osf Zresr »s5 5uzv£y Ar/ D MoﬂlroRIN& 1(0._57,'5

' /.‘. 1‘77/7214./ ~SU"V¢j,. /pes/aé/lsli ¢oﬂ/ﬁo/ /o.l‘ ‘7 —GOJICJ' /t./;.rp/éc;mcﬂ)‘

20 days @ Ts00 ey  T3g000

2'&‘,‘,‘} S‘Jf#r’ dar,v o(urvriy 9¢§/ex¥l'/0.- p/oce.rme’;"‘”_ . 7. ~,.,J:

L/ day per week : 3tdays @ %500 Jotasy = "54,000 .
3. Toiha) Hydrographia Survey of pper Esduary
e 2 _ - N ST —

... {5days @ /500 [day - ... .. . . 2z%0 __ |
4 Survey suppert doring cap plocemen? S

2 surveys per montf @ 2days per sunvey o : n_

57 monThs x{da.y.s = 228 days @";Foo/day = : 342,000 |

5 Mob//;n?f o/ Cq,é 76/:46738 (Jca’/mt'l/ 44"63)
M2 Samp/‘?f ¢/£P/6 rer mm‘f{ ,4(‘ ﬂ'\s/ € moﬂ_ds ‘/Zdafs i “

Zz Jam/;)/;rif cffort per mav?‘é Lor rermrmder /f,?/“fx S/o‘tys

03 days @ G000 by - | - fizp 000

e
o074l 575,000 -

- -
. i
i

.

» i
i i
H

- 1
}

i

4

:


http:7h~&'-Ift!.4S

14

| &

L &

CORPS OF tNGWEERS ' A L ¢ * s . ¢ o U. S. ARMY
g . . g : . ’ CEERR
. . -~ ' . mafwe
. ‘ sanoon 'p
| o |- :
z-‘a———é————g " L )’ I
NEW T 1
m\unmn\n"“. i
sontons ATrLANTY/C
I 4
ML N W2 ocEawn
[
/ veston 2
! MASSACHUSETTS
— -
f ARTEORS o,
H Ine
£ 780000 conn LOCATION MAP
| E790000 { "p [ Y seaLE Fo3T.5 wnes
[ 4
<
-3
- - i% ]
F’,S\ \] i :"-- 4
4 191706 g s }:E
- ] oo 7 RN
4 -§§
B (S =
TRTRAELN L Py s
. m\\\‘ni W A
""“' “.\\'l j
- -T'
| E758000 E735800Q ¢ |
VICINITY MAP
NOY 1O sCALE
B 4 soee | y
GENERAL NOTES: -
the » :“:‘z;";::’u‘,: EEE R o i il il o
g rogrc ":Irw' o, Au,tll y 98.
g. ‘r’l lg:: .:‘: r:’l’::": 1’"; g“: g:;’i lus 0‘ i OEPARTMEINY OF THE ARNY -—'—
lortxlts -ol “E ll.’t'i »’"llv ";:. :tu za i [} 25 26 27 28 29 30 31} 32 33 34 35 "::.5,::3-:‘"‘:.‘ ) t
ncr -n ou lc of i o ,xcrl”t . ’ O‘ . J— X
N ‘rlnuﬁc: cr: hu on ér' !r‘! ;y:'c-‘ Jor - JUOREME e AR 22 NEW BEDFORD, MA B
' ¢ su ; 2{’:-.;:33:‘;?'““” “,(c!:t on g’:: :‘p . 1°=37.5 m ENGINEERING PEASIBILITY STUDY
‘K;:ir bic ferveys i“:;;:&.":';{! dggpd i T o SEE SHERT Z | "Eapm b T HYDROGRAPHIC SURVEY
o '“:.to:‘: o‘v”:.:z‘{:n c.(:¢:= .:" i’:1“::.1-010:13 ﬂ& plSéaj » i UPPER ACHUSNET RIVER ESTUARY
B K .é‘.;:i' effdfaatietits it -‘ o SHADED AEE }
Sikcoander Rotle: u 346, 00,0763 5 ) E
LN } ) g V'
: SEE_NOAA CHART NO. 13230 ;-

i

A lrracumer -

— . . b temsinid i



- _ORPS OF ENGINEERS A i ) T $ g ¥ U. 8. ARMY
'ﬁ y
24 N .

M+ o1y
-‘LT"' F + e )
L
3 -3
K
13" o PEP SHADmiG IMNDICATES THE.
! ' TWTER TIDAL AREA CREATEL BY 5
4
RAISING THE. Borrosmt ELEvarTor
H . By /o iNcHE §
G "  « VEWow SHADIG TudicATES THE
7 INMTERTIDAL AREL CREATED 8Y -
F RA1sSiees THE Beorrosmt EcLevaTiond
AN HAOOtTioN Al (2 INCIHES For A
4 1o ToThdt. OF 28 /ICHES .
E 4 4 ‘
e R s — Ersecc0"
¢ T + B
D
C
7 8 =
A
L ] =
2 o 1v |23 alis|ef 17| 18|19 -
'4 NEW BEDFORD, MA -+

oVl

ENGINEERING FEASIBILITY STUDY
HYDROGRAPHIC SURVEY

UPPER ACHUSNET RIVER ESTUARY

B

K y EC. N9 BACW 38 - S
i "’N!-343 ’

L

\

et e F P, S S P

SER/ NOAA CHART NO. 13230 -

L




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 1loss.

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.,@ne 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,©ne knot (51.44 cm/sec) velocities are most
probable. Cap grain size would need to be coarse sand (l-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 sandflat 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.q.
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



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.

Sectlon 3.4.4.1

The local supply of appropriately 300K cy to lmcy of 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)1l; 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.



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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