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DELAWARE RIVER COMPREHENSIVE NAVIGATION STUDY
ANALYSTS OF THE CORPS OF ENGINEERS INTERIM FEASIBILITY REFORT

OF THE SALFM RIVER, NEW JERSEY

United States Department of the Interior

FISH AND WILDLIFE SERVICE

P.O. Box 534
705 White Horse Pike
Absecon, New Jersey 08201
(609) 646-9310

March 16, 1989

Lt. Colonel G. William Quinby

District Engineer, Philadelphia District
U.S. Ay Corps of Engineers

Custam House, 2nd and Chesttuit Streets
Fhiladelphia, Pennsylvania 19106-2991

Dear Colanel Quinby:

Enclosed is the Fish and Wildlife Service's (Service) report on the
anticipated fish and wildlife impacts resulting from the Army Corps of
Engineers proposed modification of the Salem River Channel, Salem, New
Jersey. This report has been prepared pursuant to Section 2(b) of the Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.) and is for inclusion in your final feasibility report.

our report is based on project plans provided in the November 1988 Interim
Feasibility Report Envirommental Assessment and upon field investigations by
Serviceperscxmel The Service has submitted two planning aid reports to the

rps concerning the Salem River project. Our first report was submitted in
Septarber 1986, and presented a general characterization of fish and wildlife
resources in the area. Our second report was submitted in August 1987, and
presented the results of an interagency fish sampling survey and a
reconnaissance of waterfowl/waterbird use in the project area in arder to
assess .fish and wildlife impacts fram the proposed channel modifications.
Additionally we have also provided the Oorps a July 17, 1987 letter cammenting
mﬂ:eassessnentofmpactsfrmprcposedwerboammsposalinsalenmve
(Appendix B).

This report has the concurrence of New Jersey Division of Fish, Game and
wWildlife, as indicated by the enclosed copy of the letter from Director George
P. Howard (Apperdix B). If there are any questions concerning the report,
please caontact Allen Jackson of my staff.

Sincerely,

(TIECy,

Clifford G. Day
Supervisor

“TAKE PRIDE IN AMERICA”
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INTRODUCTION

This constitutes the Fish and Wildlife Service's (Service) repart on fish and
wildlife impacts which can be expected as a result of implementing the Army
Corps of Engineers (Corps) selected plan to improve navigation in the Salem
River, Salem County, New Jersey. The report has been prepared pursuant to
Section 2(b) of the Fish and Wildlife Coordination Act (48 Stat. 401, as
amended; 16 U.S.C. 661 et seq.) and is for inclusion in the Corps Final
Feasibility Report and Envirormental Assessment.

The report received concurrence of the New Jersey Division of Fish, Game and
Wildlife as indicated in the enclosed correspondence (Appendix B).

The report is based on project plans provided in the November 1988 draft
Interim Feasibility Report - Main Report and Envirommental Assessment, and
upon field investigations by Service personnel. The Service submitted two
planning aid reports to the Corps concerning the Salem River project. our
first report in September 1986 presented a general characterization of fish
and wildlife resources in the area. Our second report in August 1987
presented the results of an interagency fish sampling survey and a
reconnaissance of waterfowl/waterbird use in the project area in order to
assess fish and wildlife impacts from the proposed channel modifications.
Amitiamlly, we also provided the Corps a July 17, 1987 letter commenting on
frmproposedoverbouddisposalmSalencwe

The Service requests that no part of this report be used out of context and if
the repart is reproduced, it should appear in its entirety. Any information

from the report should be properly cited amd include the page mumber
from which the information was taken.

PROJECT DESCRIPTION

Salem River Federal Navigation Project, adopted in 1925 and
initiallydredged to authorized dimensions in 1928, provides navigational
msbemtheCLtyofSalm,NwJe:seyamthemlmmeerFedeml
Navigation Project (Figure 1). The authorized charmel is approximately 5
miles loany and has a project depth of 12 feet at mean low water. Channel
width is 150 feet in Salem Cove, narrowing to 100 feet at the "cut off" at
Simnickson Ianding, and provides a 450 foot wide berthing area. The
authaorized channel extends from Elsinboro Point at the southwestern corner of
Salem Cove to the New Jersey Route 45 highway bridge in Salem. Dredging of
the Little Salem River portion of the channel has been deferred because
additional depth is not recuired in that reach.

In 1928 the present authorized dimensions and the “cut off" were established.
In 1934, 1937 and again in 1945, maintenance dredging was required in the
uppermost: partion at the authorized project kncwn as the Little Salem River
located between the Perns Neck (Route 49) bridge and the Route 45 bridge. Due
to the absence of commercial navigation in the upper portion of the river
since the 1945 dredging, maintenance efforts have involved primarily the
section of river downstream of the Penns Neck bridge. Maintenance dredging of
this section has been performed in 1946, 1960, 1984 and 1988. Dredge material
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to the Penns Neck bridge have naturally exceeded the authorized depth
of 12 feet and do not shoal.

~ The Corps proposes (Figure 2) to modify the channel dimensions to the Fenns
Neck bridge providing an 18 foot depth at mean low water and a channel width
of 180 feet. The proposed project would extend the Delaware River segment of
the channel an additional 200 feet, from the 12-foot depth to the 18-foot
depth contaur. The plan also proposes widening the berthing area from 450
feet to 475 feet. The chamnel woild have a 3 to 1 side slope and generate
approximately 1,267,000 cubic yards of dredge spoil to be removed by hydraulic
plpelmedredqe All dredged material would be placed in the active upland
diked disposal area at Killcohook near Pemnsville, which is associated with
themamDelawaremve:fedemlmvmaumdanrnl According to the Corps,
estimated impacts from proposed dredging include losses of 7 acres of
vegetated wetlands and 2.5 acres of shallow water habitat.

FISH AND WILDLIFE RESCURCES

DELAWARE RIVER

Habitat Description

The Salem River drains approximately 113 square miles of the Delaware River
basin in Salem County. It begins as a moderately fast-moving stream and
becomes a slow-moving tidal river before emptying into the Delaware River
estuary at river mile 60. The river discharges an average of 131 cubic feet
per second, has an average tidal range of 5.4 feet and is generally
oligohaline (0.5-5.0 ppt). The river at the upper end of the maintained
reach (Route 49 bridge) is approximately 400 feet wide. It broadens to 4,000
feet before entering Salem Cove. New Jersey water quality standards specify
the following uses for the Salem River: industrial water supply after
reasanable treatment; wildlife; prcpagamm of resident fish and other aquatic
life, passage of anadramous fish; primary contact recreation; and, navigation.
Existing water quality in the project reach is poorly documented. A single
water sample taken by the Corps in July 1983 indicated acceptable water

not contaminated by metals or taxic organics (U.S. Army Corps of
Engineers, 1984; Ichthyological Associates, Inc., 1980).

Agricultural, wetland and residential/industrial are the dominant land uses
bordering the Salem River. Agricultural fields are generally located inland
from the river, tributaries and adjoining wetlands. Examples of this cover
AREA WHERE NEW WORK REMAINS TO BE type can be found along Ammellbury Road and Fort Elfsborg Road south of the
DONE,SHOWN TMUS. )0ty river and Perms Grove/Salem Road narth of the river. Small grains (wheat and
TS AREA HAS BEEN OAEDGED TO & corn) are the most important crops.
DEPTH OF 8 FEET.
SALEM RIVER
NEW JERSEY Estuarine intertidal emergent wetland is the major wetland type in the project
REVISED 30 JUNE 1968 area. This wetland type ooccurs on both sides of the river, often following
scace or sert unnamed tributaries a mile or more inland. Saltmarsh (Spartina
woo_ 61 .2 3 4 3__e 1 so00 ) alterniflora) is cammon at the mouth of the river on both shores, particularly

U.S. ARMY ENGINEER DISTRICT, PHILA. 3

Figure 1. Project Impact Area
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Meadcows Natmnal Wlldllfe Refuge. Common reed

Peltandra virainica)
Examples include Ferwick Creek (Little Salem
Meadow (Walton, T.E. and Patrick, 1973).

. The towns of Fort Elfsborg, Cakwood Beach, Sinnickson Landing and Salem border

Salem Oove or the Salem River on the south side. No cammmities bordexr the
north side of the river, which is mainly wetland. Meadows National

Supawna
wildlife Refuge (Figure 3) occupies a large tract at the mouth of the river's
north side.

Shellfish

The Salem River project area is located 13 miles upriver from Delaware River
oyster (Crassostrea virginia) seed beds and leased planting grounds. Seed
pedsamhawestadtorseedduringﬂayamm (when permitted) by the oyster
industry for planting in leased areas., Oysters are relatively sensitive
organizms. A decline in oyster harvest during the late 1950's to the late
1960's was attributed to a cambination of over-harvesting, disease, predation,
fouling organisms and poor water quality (U.S. Fish and Wildlife Sexvice,
1981).

Camercial and recreational shellfisheries for blue crab (Callinectes sapidus)
exist in Salem Cove. Adult crabs emerge from deep water hibernmation in bay
sediments during the spring months. Young of the year crabs, mostly spawned
in areas further downbay, migrate to the vicinity of Salem Cove in early fall.
The blue crab is considered a major camercially harvested shellfish in the
Salem Oove and the Delaware Bay (U.S. Army, Corps of Engineers, 1984). The
lower partion of the Salem River is also used for recreaticnal crabbing (U.S.
Fish and Wildlife Service, 1981).

Finfish

The Fish and Wildlife Service (1987) and the New Jersey Department of
Envirommental Protection conducted sampling activities in May and June of 1987
in Salem River and Cove. A total of 1,130 fish were collected and identified,
representing 20 different species. Nmetypementwexempzwem'sdbybay
anchovy (Anchos mitchilli) (69 percent), striped killifish (Rundulus majalis)
(8 percent:), Atlantic silvergide MM) (7.7 percent) and white
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. Of particular note is the sample presence of American shad, a State listed

e /o ) threatened species. Lupine (1987) determined that these shad were juveniles, -
which overwintered in the estuary. Most of the other fish species collected
were also juveniles that utilize the lower Salem River as a nursery area.

The New Jersey Division of Fish, Game and Wildlife monitors American shad to
determine population size. Recent water quality improvements are believed to
» have had a beneficial effect on the expanding shad population in the Delaware

In addition, various studies have addressed fisheries in the vicinity of the
Salem River stady area. Walton and Patrick (1973) examined aquatic
canamities of the Delaware River estuarine marshes. A relative measure of
abundarnce was assigned by field personel ranging from abundant to rare.
White perch were frequent inhabitants of the Salem River. American eel,
alewife, Atlantic menhaden and brown bullhead were rare.

0 3730

Zich (1977) performed an inventory of anadramous fish for the New Jersey
Division of Fish, Game and Wildlife. This study collected existing

. information and performed field investigations on anadramous clupeid spawning
nuns. Alewife spawning runs were confirmed in the Salem River, but shad
spawning runs were not detected. Anadromous fish migrate fram March to May
and September to November (BCM Eastern, Inc., 1984).

More information is available about finfish in Salem Cove than in tidal
portions of the Salem River. Ichthyological Associates Inc., (1980) .collected
9 species of finfish camprising 662 specimens in two, 10-mirute trawl samples
(10-foot trawl) in the Delaware River approximately S0 feet off Oakwood Beach
in early summer 1977. Bay anchovy (S3 pervent} amd spot (Lejostams
santhupus), (45 percent) were the dominant species in the sample. Tidewater
silverside (M. penidia), northern pipefish (Svgpathms fuscus), white perch,

s i1 (Paralichty

(Scophthalius
seven species and 187 specimens. Atlantic menhaden comprised 72 percent of
the catch. Other species included spot bay anchovy, Atlantic silverside,
white perch, striped bass and bluefish (U.S. Fish and Wildlife Service, 1981).

Himchak (1981) collected 8 species of fish camprising 72 specimens in a single
10-mirurte trawl sample at the mouth of Salem River on November 17, 1980.
White perch and spot comprised 90 percent of the catch. Carp, gizzard shad,
brown bullhead, channel catfish and hogchoker made up the remainder of the
sample.

Ichthyological Associates Inc., (1980) sampled icthyoplankton in Salem Cove on
May 4, 1977. Four, five-minute tows yielded 61 larvae representing four taxa.

i bass comprised 66 percent of the total catch. Other larvae collected
were white perch and creek chubsucker (Semotilus atromaculatus) (U.S. Fish and
wildlife Service, 1981).
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wildlife ’

The Salem River and adjoining wetlands provide valuable habitat for thousands
of migratory waterfowl anmually. A river census is conducted each year in
early Jaruary to monitor populations. The 1985 aerial census, which begins at
Fort Elfsborg Road and ends at Salem Canal, disclosed 8,225 Canada geese
(Banta canadengis), 600 black duck (Anas rubripes), 400 mallard (3.
plabyrhynchos), 100 American widgeon (A. americana), 100 scaup (Aythya sp),
500 bufflehead (Bucephala albeols) and 50 tundra swan (Cvamug columbianus)
(U.S. Fish and Wildlife Service, 1985).

Supawna Meadows National Wildlife Refuge, under the administration of the
Service's Tinicum National Envirormental Center, provides excellent
interspersion of aquatic and wetland habitat north of Sinmnickson landing. It
is particularly valuable as a stopover location during waterfowl migration for
mstin;uﬂfeedin;ﬂmspeciesmmuﬂpqmlatimmatq:timm
levels.

Sexrvice reconnaissance of the project area indicates that waterfowl and other
waterbirds do not nest in wetlands the south side of the cxbow
island adjacent to the "cut off® (Figure 1). The river bank is steep and
bordersd by dense stands of camxcn reed. Nesting activity in this immediate
area was not cbserved (U.S. Fish and Wildlife Service, 1987).

The remaining wetlands on the cxbow island, as well as the tidal tributaries

which flow through the island, provide feeding and resting habitat for variocus

waterfowl and waterbirds. The wetlands are also being utilized by muskrats
). McCauley (1987) reports that the axbow island yielded

(ondatxa zibethicus
600~700 muskrats for two part
November 15 to March 15, McCauley also believes the island can sustain a
1,000-1,200 yearly harvest of this species. :

Widjeskoy (Appendix B) reparts the area is heavily utilized by migrating and
wintering waterfowl from September through March, and by muskrat and river
) - othervildlifeush'qmepmjectam?gmdemd
striped slunk (Meghitis
eastern cottontail , whitetail deer
virginianus), ring-necked pheasant (Phagsianmnus colchicus) and
American woodcock (Scolopax minor). All of these fauna except woodksock are
more typically associated with upland habitats, primarily forest and fields.

Under the provisions of the Service's Mitigation Policy (Federal Register,
Vol. 46, No. 15, January 23, 1981), the wetlands and nearshore shallows in the
project area have medium to high habitat value for shellfish, finfish,
waterfowl and waterbird species.

the project are estuarine emergent, estuarine

subtidal. The evaluation species for the estuarine emergent cover type is the
black duck, a species of special emphasis in this region. The snowy egret
(mgmh)wasevaluatedasa&eq.mtimabitantofmeesmarm
intertidal area, while the American shad (a State threatened species) was
evaluated for the estuarine subtidal cover type. The habitat in the project
inpactamisotnadi\mtnhighvaluefortheseevaluatimq:eciesaxﬂis

relatively abundant on a national basis. The Service's mitigation goal is no
net loss of in-kind habitat value, while minimizing the loss of in-kind
habitat value.

Federal Endangered and Threatened Species

Except for occasional transient species (bald eagle, peregrine falcon), no
federally listed or proposed threatened or endangered species are known to
occur within the project area. The project area is within the historic range
of the federally designated endangered bald eagle (Haliaeetus leucocephalus)
and peregrine falcon (Falco peregrimug anatim). The anly confirmed pair of
nesting bald eagles in New Jersey is in Qumberland County, southwest of the
project area. Nesting activity has also been cbserved in Mannington Meadows
and in Alloways Creek (Clark, 1987). Although these nesting attempts have not
been successful, they provide evidence of potential eagle nesting habitat.
Additionally, a pair of eagles recently overwintered during 1986 to 1987 in
Mamnington Meadows (Clark, 1987).

Peregrine faloons nest on the Delaware Memorial Bridge, located about 8 miles
north of the project site. Reynolds (1987) reports nesting activity on this
bridge during the last 3 years, but nesting success is unknown.

The erndangered shortnose sturgeon (Acipenser brevirostium) has been collected
in the Delaware River in recent years near Artificial Island, about 6 miles
sauth of the project area (Masnik and Wilson, 1980). It has also been
reported in the vicinity of Pea Patch Island. No collections have been
reported fram the project site; however, it may occur in the Delaware River
and possibly in the lower Salem River. Table 1 (Appendix A) is a list of
Federally Endangered and Threatened Species in New Jersey.

State Endangered and Threatened Species

miblenbergiji). The bald eagle (endangered),
(endangered) and the threatened osprey
adjacent to the project site. Bald eagle and peregrine falcon are discussed
above. Clark (1987) reports 9 successful osprey nests in 1987 on Artificial

American shad (threatened) was discussed previously in the finfish section.

The shortnose sturgeon (erdangered) is discussed above. Table 2 (Appendix A)
presents a list of Endangered and Threatened Wildlife in New Jersey (federal
and State status).




ASSESSMENT OF IMPACTS

selectadplanhwolvesmaiifyugthemdstimsalmniverbydeepamgthe
a depth of 12 to 18 feet and widening from a width of
teet. The existing 5 mile chamnel will be extended by
foot to the 18 foot contour in the Delaware River. The
also proposes widening the berthing area/turning basin at Salem
fram 450 to 475 feet. Utilizing a 3 to 1 side slope generates
approcimately 1,267,000 cubic yards of dredge spoil. All dredged material
hydraulic dredge and placed in the active upland diked
Pernsville.

project fall into
1) water quality impacts; )} direct loss of habitat
(shallow wataer and wetlands).

Water quality impacts are associated with water column degradation fram the
i Any activity which adversely affects water quality during
spring and fall has the potential for interfering with or halting fish
passage. Water quality problems oould also impact fish mursery areas. For
eample, migration spawning and early growth of anadramous fish may be
dmwmmwwmmmtmofmmusaiamtm
induced turbidity may also interfere with fish movements,

proposes to hydraulic dredge, wdomtan'dcipat:emempactstonshexy
rescurces to be significant.

Water quality impacts are also not expected to have significant impact upon
the existing blue crab population provided hydraulic dredging is utilized.
Dredging may interfere with crabbing activities depending on their proaximity
to the chamel, as well as the season when dredging ccours. However, crabs
inhabit soft bottam areas. They would not be expected to be found alang the
chamnel slope or in the immediate area of the channel (Dabarro, 1989). Being
mobile, exvept during winter, crabs can relocate if disturbed by dredging
activities. Therefore, hydraulic dredging will minimize water quality impacts
and should not cause a significant impact upon crab populations.

Dredging will eliminate existing nearshore shallows and emergent wetlands in
the vicinity of the "cut off" and turning basin. This 3,300 foot reach
‘constitutes the narrowest part of the existing navigation chamnel and
widmh‘qdllclimhntemmtﬂy7mofsﬁnnnemtwetlarﬂs
located on the north side of the river. In addition to this wetland impact,
y25mofesunmnhmtidalarﬂsmarimsubtidalhab1tat
will also be affected by channel modification. Chamnel widening and
would adversely impact waterfowl and other waterbirds and wildlife dependent
an nearshore shallows and wetlands for feeding and cover.

* Wetland losses can be mitigated by creating an equal amount of wetlands from
an unproductive upland. To date, the Service, the New Jersey Department of

10

Hydmullcdredgmglspmposedtowstzwtardmntamtheselected

of improvement for the Salem River navigation chammel. An existing plan

dredgugrnsmmmdosp:adudemcketdmdgln;and/orwerboam

dJsposalofdr@edmatenalwitmntheSalanRivercmrin;themnthsot
, April, ‘May, September, October and November.

No response required.

This informatjon has been documented in section V.A.3. of the EA.

Additional coordination will be required to finalize formilation of the
wetland mitigation plan. All concerned agencies will be included in this
coordination.
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Environmenttal Protection and the Corps have discussed the development of a
plan to fully mitigate project impacts. A mitigation site has been
identified on the Supawna Meadows National Wildlife Refuge (Figure 4). Since
additional agencies will be involved in selecting a suitable mitigation plan,
we recamend the Corps initiate full interagency coordination to formulate
acceptable mitigation.

The Service is not convinced that selection of the 18-foot dredge

depth is
6justitiad In our 1987 planning aid report, we recommended selection of a 16-
minimize envircrmental

foot dredge depth to impacts to wetlands. A 16~foot

wauld result in a 170 foot wide charnel, 10 feet less than the selected
180 foot width. Considering the cost associated with wetlands creation as
well as less impact to wetlands, a 16-foot depth seems to be a practicable
alternative that should also satisty project cbjectives.

Dredged material disposal should not significantly affect fish and wildlife
resources. The Killoohook Dredged Material Disposal Area near Pennsville, New
Jersey is an active federally operated upland disposal site, is diked and has
sufficient capacity to accamwdate project needs. The Service encourages
placement and use of spoil in confined upland sites.

RECOMMENDATIONS

In summary, the Service recommends the Corps implement the following actions
in order to protect fish and wildlife resources:

1.) utilize hydraulic dredging to reduce water quality impacts;
2.) dispose of dredge spoil at the Killcohook Dredged Material Disposal
Area; .

3.) do not dredge upriver of New Jersey Route 49 bridge in Salem;

4.) formulate and coordinate a detailed plan to mitigate wetland and
intertidal habitat losses; amd,

5.) select the 16 x 170 feet project dimension, or provide additional
justification for selecting the 18 x 180 feet project dimension.

P

6. The highest net benefit is gained with an 18 foot gcenario.
The highest net benefit is the criteria to determine the National
Economic Development Plan, as to the hi.ghest benefit/cost
ratio. The cost of mitigation for wetlands is factored into the
benefit/cost information.

7. ’meemstugmlodmookdmdgedmtenaldlsposalsmehasbeenselected
for disposal of all material dredged for construction and maintenance of
« the proposed project.

8. Responses to recammendations 1, 2,4am5arepzwxdedabave. In

response to recammendation 3, no dredgi is proposed upriver of the
Route 49 bridge. ! na
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APPENDIX A

(TABLES)

Federally Endangered and Threatened Species in New Jersey.

and Threatened Wildlife in New Jersey
(Federal and State Status).
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Endangered and Threatened
Wildlife in New Jersey

Endangered species are those whose prospects for survival In the state are in
immediate danger because of a loss or change of habitat. over-exploitation, preda-
tion, competition or disease. Immediate assistance Is needed to prevent extinction.

Threatened species are those who may become endangered If conditions sur-
rounding the species begin or continue to deteriorate.

FISH

Endangered Threatened

Atlantic Sturgeon
American Shad
Brook Trout
Adantic Tomcod

Shortnose Sturgeon®

Endangered : Threatened

Long-tailed Salamander
Eastern Mud Salamander

Tremblay's Salamander
Blue-spotted Salamander
Eastern Tlger Salamander
Ptne Barrens Treefrog
Southern Gray Treefrog

Endangered Threatened

Com Snake . Wood Turtle

Bog Turtle Northern Pine Snake
Timber Rattlesnake Atantic Green Turtle
Atlantic Hawksbill Turtle® ’
Atlantic Loggerhead Turtle®
Atantic Ridley Turtle®
Atlantic Leatherback Turtle®

Continued -

E?idangered and Nongame Species Program

List Established: December 19, 1974
List Revised: March 29, 1979 * January 17, 1984 * May 6, 1985
July 20, 1987

Endangered

Pied-billed Grehe*
Cooper's Hawk
Northem Harriert
Bald Eagle®
Peregrine Falcon®
Piping Plover
Upland Sandpiper
Least Tern
Roseate Tern
Black Skimmer
Short-eared Owlt
CUfF Swallow+
Sedge Wren

Threateaed

Osprey

Red-shouldered Hawk
Northern Goshawk
Great Blue Heron
Yellow-crownied Night Heron
Barred Owl

Red-headed Woodpecker
Bobolink

Savannah Sparrow
Ipswich Sparrow
Grasshopper Sparrow
American Bittermt
Black Rail

Henslow's Sparrow
Vesper Sparrow+
Loggerhead Shrike

Endangered

Spermn Whale®
Blue Whale*
Finback Whale®
Sei Whale*
Humpback Whale*
Right Whale®

{*indicates Federal and State endangered status.)
{tonly Breeding populatton endangered}

PERSPECTIVE.

Species are listed as endangered when record of past and present population
indlcaie that the species {s on the decline. Habitai—ihat place that animals need
to live—Is ever changing and when habitats change. some spectes survive and
others decline. In New Jersey habitat change is partally responsible for the decline
of 54 endangered and threatened species. The Endangered and Nongame Species
Program is responsible for protecting these species found in the state.

WE NEED YOUR HELP

Reports of sightings of endangered and threatened species are wei-
come! When you observe any species listed., jot down the date, time.
exact location and any behavioral observations and send to CN 400,
Trenton, NJ 08625. Your contributions to the Endangered and
Nongame Wildlife Conservation Fund on your NJ Income Tax form
continue to make endangered specles protection possible.

I New Jersey Department of Environmental Protection « Division of Fish, Game & Wildlife J
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APFENDIX B
(CORRESPONDENCE)

Fish and Wildlife Service letter to New Jersey Division of Fish, Game and
wildlife (Jamuary 25, 1989).

New Jersey Division of Fish, Game and Wildlife letter of concurrence
(Pebruary 22, 1989).

Fish and Wildlife Service letter to the Corps of Engineers

(July 17, 1987).

Fish and Wildlife Service letter to New Jersey Division of Fish, Game and
wildlife (March 24, 1988).

New Jersey Division of Fish, Game and Wildlife letter of response
(June 30, 1988).

Fish and Wildlife Service letter to Endangered and Nongame Species
Program (March 24, 1988).

Bxdangered and Nongame Species Program letter of response
(April 26, 1988).

United States Department of the Interior
FISH AND WILDLIFE SERVICE

P.O. Box 534
705 White Horse Pike
Abasecon, New Jersey 08201
(609) 646-9310

Jamuary 25, 1989

George P. Howard, Director

New Jersey Division of Fish,
Game and Wildlife

N 400

Trenton, New Jersey 08625

Dear Mr. Howard:

Enclosed for your review and concurrence is the Fish and Wildlife Service's
(Service) Draft Fish and Wildlife Coordination Act Report [Section 2(b)]
entitled, "Delaware River Camprehensive Navigation Study: Analysis of the
Corps of Engineers' Interim Feasibility Report of the Salem River, New
Jersey."

The Corps selected plan involves deepening and widening the authorized Salem
River Navigation thannel to a depth of 18 feet and widening to 180 feset,
including widening a berthing area to 475 feet.

The Service's report contains our assessment of the selected plan and
recammendations for mitigation. We have coordinated the preparation of this
report with the Bureau of Freshwater Fisheries, Bureau of Marine Fisheries,
Office of Envirormental Review, Bivalve Shellfish Office and the Endangered
and Nongame Species Program. A copy of this report has been forwarded to
these Bureaus in order to expedite the Division's review.

Please prouvide a letter of comment including an indication of concurrence or
lack thereof, within 30 days from the date of this letter. If there are any
questions concerning the report, please comtact Allen Jackson at this office.

Your attention to, this request is appreciated.

Clifford G. Day
Supervisor

21 -
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
- > P.0. Box 534
&au ﬂf sz ’?rﬂfg = ’ 705 Whice Horse Pike
Absecon, New Jersey . 08201
ovisioN OF DEPARTMENT OF ENVIRONMENTAL (609-646-9310)
8. GAME AND WILOLIFE PROTECTION PLEASE REPLY 70:

CN ¢00
aso:ucr.mm TRENTON. NEW JERSEY 08625 July 17, 1987

February 22, 1989
Lt. Colonel G. William Quinby
District Engineer, Philadelphia Discrict
U.S. Army Corps of Engineers
Custom House, 2nd and Chestnut Streects
U.S. Fish and Wildlife Service Philadelphia, Penansylvania 19106-2991
P.0. Box 534
705 Whitehorse Pike Dear Colonel Quianby:
Absecon, New Jersey 08201 . )
This 1s 1in regard to the Salem River portion of the Delaware River
Dear Mr. Jackson: C8uprehensive Navigacion Study. On June 25, 1987, the Fish and Wildlife
Service (Service) attended a meeting in your office with various State and
Qur Division has reviewed the Section 2(b) report on the Interim Federal agency represeatatives to discuss environmental concerns about a Corps
Feasibility report of the Salem River, New Jersey. We concur proposal co utilize a 500-acre shallow bay bottom site in Salem Cove for
with your recommendations and feel if these are followed, impacts dredge material disposal. The dredge material would be generated via widening
to wildlife in the area will be minimized. . and deepening of the Salem River navigation channel, a proposal now under
review by our respective agencies.
Sincegely, .
The proposed Salem Cove disposal area is identified as Site 24-16 on a map
submitted by Ms. Barbara Stratton to the Service on May 22, 1987. At che
aforementioned meeting, the Service voiced strong objection to the Corps
disposing of dredged material in Salem Cove. In our September 1986 planning
Director : aid report ("A Survey of Fish and Wildlife Resources in the Salem River
Navigation Project Area, Salem, New Jersey"), the Service evaluated 16
potential disposal sites identified by cthe Corps for the proposed project.
Site 24~16 was not identified as a pocential site during chat review. We have
since determined that there 1s little biological data available for this area.
Therefore, any serious coansideration of this site would necessitace
development of biological information in order to properly assess disposal
impacts.

Despite the current lack of data, we view the potential loss of 500 acres of
intertidal and subtidal area as a major concern. Shallow water habirat is
generally documented in scientific literature from Delaware Bay as being
important to fish recruitment. Placement of dredge spoil at this sice is
likely to eliminate or degrade these waters and their dependent f1ish and
wildlife. Furthermore, it 18 unlikely that the Corps could fully compensate
the lost resource values via habitat creation or lmprovement in the nearby
area. The magnitude of damage in this case may be eo great as to make habirac
replacement elsewhere impossible. Moreover, Site 24-16 lies adjacent to the
Supawna Meadows National Wildlife Refuge, and the potential secondary impacts
to the refuge could be extremely significanc.
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Therefore, the Service setrongly discourages the continued consideration of
Site 24~16 in Salem Cove as a disposal site. Practicable alternatives exist,
as identified in our planning aid report, that would have substantially less
environmental impacts. We recommend you pursue those alternatives.

Please contact Mr. Allen Jacksoan of this office 1f you have any questions.

Sincerely,

7/[14.44:./ 7 (4/4/1 4

Michael T. Chezik
Acting Field Supervisor

UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

P.0. Box -534
705 White Horse Pike
Absecon, New Jersey 08201

March 24, 1988

Mr. Lee Widjeskog

N.J. Diviston of Fish, Game and Wildlife
Office of Eavironmental Review

CN 400

Trencon, New Jersey 08625

Dear Mr, Widjeskog:

The Philadelphia District, Corps of Englneers (Corps) is
conducring a feasibility study to investigate redeveloping the
Port of Salem, New Jersey. The proposed project 1involves the
deepening and wideaing of the existing channel to facilitate
accessibility of deep-draft cargo vessels.

The authorized and maintained dimenstoans of the Salem River
project are a 12 foot depth and width of 150 feet from Elsinboro
Point to Sinnicksons Landing and 100 feec width upriver to the
Route 49 bridge (enclosure 1). The proposed plan (enclosure 2)
provides for increasing the depth to 18 feet and widenimg to 180
feet. A 450 foor turn area adjacent to the bercthing area will
be increased to 475 feet which will result in the loss of 7
acres of wetlaad. Dredge spoil will be deposited 1in the active
federal upland diked disposal area at Killcohook, near
Pennsville.

The Fish and Wildlife Service (Service) has submitted two
planning aid reports to the Corps concerning the Salem River
project. Qur first report was submitced in September 1986, and
presented a general characterizattion of fish and wildlife
resources in the area. Our second report was submitced tn
August 1987, and presented the results of an inceragency fish
sampling survey and a reconnaissance of waterfowl/waterbird use
in the project area in order to assess fish aand wildlife impacts
from proposed channel modificationmns. Copies of these teporcts
were also subaictted to the New Jersey Division of Fish, Game and
Wildlife.

Since completion of the aforewmentioned reports, the Corps has
requested that the Service evaluate the selected plan to deepen
and widean the existing channel, Since this plan fiavolves
activities in the lower Salem River and Delaware River, we are
coordinating our review closely with the Bureau of Freshwater
Fisheries and Bureau of Marine Fisheries. Nevertheless, we
would appreciate any comments that you may have in regard to
impacts to wildlife resources.
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Your written reply would be appreciated since it gtll be
incorporated directly into our Fish and Wildlife Coordinacion

Act Report.

Thank you for your atteantion to this request.

Siacerely,
M C}a«%

Allean C. Jackson
Fish and Wildlife Biologist

Enclosures

DVISION OF

Sh. GAME AND WILDLIFE

GEORGE P. HOWARD
DIRECTOR

State of New Fersey

DEPARTMENT OF ENVIRONMENTAL

PROTECTION PLEASE REPLY 7O

TRENTON. NEW JERSEY 58625

June 30, 1988

U.S. Fish & Wildlife Service
P.0. Box 534

705 Whitehorse Pike

Absecon, NJ 08201

Dear Mr. Jackson:

We have reviewed the proposal to dredge the Salem River Cove
area.

It is expected that the Corps will follow its guide lines regarding
the timing of the dredging to avoid spawning fish.

The loss of 7 acres of wetlands must be addressed.

What proposals have been made regarding mitigation? Where will

it be done? If so, it should be done prior to the dredging of

the existing marsh to avoid any reduction in the productivity of
the area. The area is heavily utilized by migrating and wintering
waterfowl from September through March, and by muskrats and river
otter year-round. Destruction of 7 acrés of marsh will decrease
the carring capacity of the area for these species unless miti-
gation measures are taken.

Sincerely,

AT

Lee Wid jeskog
Principal Wildlife Biologist
N.J. Fish, Game and Wildlife

New Jersey is an Equal Og;Zarmnuy Employer
Recycled Paper
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

Your written reply would be appreciated since it will be
incorporated directly into our Fish and Wildlife Coordination
Act Report.

P.0. Box 534
705 White Horse Pike
Absecon, New Jarsey 08201 .
(609-646-9310)

Thank you for your attention to this request.

N Sincerely,

March 24, 1988

g o0 Q.7
> LN . Nl .

&
Allen C. Jackson
Fish and Wildlife Blologist

Ms. Joanne Frier-Murza
Endangered and Non-Game Species Program

New Jersey Division of Fish, Game and Wildlife
CN-400

Trenton, New Jersey 08625

Enclosures

Dear Ms. Frier-Murza:

The Philadelphia District, Corps of Engineers (Corps) 1is
conducting a feasibility study to investigate redeveloping the
Port of Salem, New Jersey. The proposed project involves the
deepening and widening of the existing channel to facilitate
accessibility of deep-draft cargo vessels.

The authorized and maintained dimeasions of the Salem, River
project are a 12 foot depth and width of 150 feet from Elsinboro
Point to Sinnicksons Landing and 100 feet width upriver to che
Route 49 bridge (enclosure 1)« The proposed plan (enclosure 2)
provides for increasing the depth to 18 feet and widening to 180
feet. A 450 foot turn area adjacent to the berthing area will
be increased to 475 feet which will result in the loss of 7
acres of wetland. Dredge spoil will be deposited in the active
federal upland diked disposal area at Killcohook, mnear
Pennsville.

The Fish and Wildlife Service (Service) has submitted ctwo
planning aid reports to the Corps concerning the Salem River
project. Our first report was submitted ino September 1986, and
presented a geuneral characterization of fish and wildlife
resources in the area. Our second report was submitted in
August 1987, and presented the results of an interagency fish
sampling survey and a reconnaissance of waterfowl/waterbird use
in the project area in order to assess fish and wildlife fmpacts
from proposed channel modifications. Copiles of these reports
wvere also submitted to the New Jersey Division of Fish, Game and
Wildltife.

Since completion of the aforementioned reports, the Corps has
requested that the Service evaluate the selected plan to deepen
and widen the existing chaanel. Since this plan involves
activities f{n the lower Salem River and Delaware River, we are
coordinating our review closely with the Bureau of Freshwater
Fisheries and Bureau of Marine Fisheries. Nevertheless, we
would appreciate any comments that you may have in regard to
State endangered and threatened or otherwise jeopardized species.
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Htate of Nem Hergey

iSioN DEPARTMENT OF ENVIRONMENTAL
SM, eomes 'funmm.;; PROTECTION PLEASE REPLY TO:

HOW CN 400
GEORQE P. Al
one’cma "o . TRENTON, NEW JERSEY 08625

April 26, 1988

Mr. Allen C. Jackson -
US Fish and Wildlife Service

P.0. Box 534

705 White Horse Pike

Absecon, NJ 08201

Dear Mr. Jackson: .

The Endangered and Nongame Species Program has reviewed the
documentation you provided addressing the redeveloping of the
Port of Salem. We do not foresee any significant impacts to
endangered or threatened species to result from the channel work
up to the Route 49 bridge. .

However, we do have some concern as to the status of work to be
done along the Little Salem River up to the Route 45 crossing. Final page of Fish and Wildlife Section 2(b) Report

There is a potential for conflicts in this area if the proposed
channel widening plan extends up to the Route 45 bridge. If you
have any further questions, please contact my office.

Sincerely,

Director

New Jersey is an Equal Opporunity Employer

Recycled Paper
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/ \ UNITED STATES DEPARTMENT OF COMMERCE

3 Natlonal Ocesnic and Atmospheric Administration
\M_}’ NATIONAL MARINE FISHERIES SERVICE
Management Division
Habitat Conservation Branch
sSandy Hook Marine Lab
Highlands, New Jersey 07732

January 4, 1989

Mr. Robert L. Callegari, Chief
Planning Division

U. S. Army Corps of Engineers
Custom House- 2nd & Chestnut Streets

Philadelphia, Pennsylvania 19106-2991 -

Dear Mr. Callegari:

We have reviewed the Draft Interim Feasibility Répcrt and
Environmental Assessment (EA) for the proposed widening of the
Salem River in New Jersey. The project is also described in a
public notice dated November 29, 1989. In general, the EA
adequately describes the important fishery resources and habitats
in the project area. To reduce the loss of ecologically valuable
wetlands, you should reduce the proposed depth of dredging from
-18 feet mean low water (MLW) to -16 feet. Although the wetlands
:2 mitigation scheme has yet to be fully described, it does not
appear to be adequate. .

web

The proposed 18-foot deep channel would eliminate 7 acres of
intertidal emergent wetlands. Because it would be more narrow, a
16-foot deep channel would destroy only 5.5 acres of wetlands.
The choice of an 18-foot deep channel is only weakly supported,

i; at best, by the economic rationale presented on pages 101 to 104.
Under two of the three scenarios presented (Tables 17 and 19),
the 16-foot depth had the highest net economic benefit. Underx
the third scenario (Table 18), the net economic benefit for the
18-foot depth is more than the 16-foot depth by only $1000
($474,00 vs. $473,000). Considering the greater loss of
wetlands, and the higher dredging and Qisposal costs at public
expense, this hardly seems worthwhile.

‘l The Economic Optimization Analysis for the proposed Killcohook
Disposal Area showed that while net economic benefits were
highest for the 18-foot depth, the benefit/cost ratio was highest

for the 16-foot depth. Finally, on page 82, the report states

ES that if dredging is limited to 16 feet, the dredged material

could be used for protection of the eroding shoreline at oOakwood
Beach. The economic and environmental benefits of using the sand
for shore protection, rather than simply dumping it at the
disposal area, should be considered in the selection of a
dredging plan.

We offer the following comments on the Environmental Assessment:

74

&

1. Refer to the responses for camments 3, 4 ard 5, providad below.

2, Additional information pertaining to the wetland mitigation
provided in the final EA. = plan 1s

3. The Belection of an 18 foot channel as the recommended plan is
supported by preliminary work conducted and by the cost/benefit data
displayed on Table 20. The 18 foot option has the highest annual net
benefits which are also §184,000 greater than the 16 foot depth.
Tables 21, 22, and 23 of the report are sensitivity analyses reflecting
changes in parameters. These risk and uncertainity analyases are worst
case scenarios designed to teat assumptiona. The no fleet shift
:z::aiig in gagie gi opiinizaa at 16 feet. The no tonnage growth

a n Table optimizes at 18 feet.
wetlands is incorporated into Table 20, The cost of mitigation for

.

4. The National Economic Development plan is based on maximizing
net benerits as opposed to maximizing the benefit/cost ratio. The

criteria for this approach iz &£
griteria fo PP urther explained under Plan

5. The economic and environmental impacts have been evaluated for
a scenario whereby materials from stations 8+000 to 13+000 would be
placed at oOakwood Beach. Placement of such material would not
necessarily contribute to protection of the shoreline due to the
high percentage of fine material which would not be retained.
Additionally, the sedimentation would have adverse environmental =

é;g:it;: These points are further discussed in the report under
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. jsheries
(5 Paragraph 1 - What are "rare abundances"?

2.2 Benthic Habitat
7’ This section should be titled "Benthic Habitat and Resources".

Paragraph 1 - Where were the sampling stations located? Where in
the document is Table D-9 located?

‘Paragraph 5 - Figure 5 is hard to read. The station numbers
should be larger. The data need to be interpreted more
carefully. Saying that population size and diversity are "low"
without reference to other areas or systems is meaningless. What
are the species that are tolerant of organically enriched
conditions, and what are the literatura citations to support
these contentions?

Paragraph 8 -~ "Substantial... seed beds of the American oyster...
are located 13 miles downstream." Downstream of where?

ered a Threatene ecjes
Has a Section 7 Consultation been considered or completed for
endangered and threatened aquatic species that may occur in the
project area?

d d Wetla abi
2. Intertidal and Wetland g bitats
Figure 7 - Why is all of Delaware Bay shown as wetlands?

3. Aquatic Ecology
This section should list which fishery resources are likely to be
affected by the loss of wetlands and nearshore shallows. Please
involve NMFS more closely in the development of the wetlands
mitigation plan. We do not see how planting
alterniflora in an impoundment that is managed for waterfowl can
fully compensate for the loss of tidally flushed wetlarids. In an
impoundment, access by fish and invercebrates that are dependent
on wetlands would be limited. The natural export of detritus
from the wetlands to the estuarine food web would be reduced or
eliminated. Other functions of the wetlands, such as pollutant
retention, flood protection and shoreline anchoring, would also
be lost. We would prefer to see fully functioning tidal wetlands
built somewhere in the river basin itself.

If you would like to discuss these recommendations, please
contact Jeff Lockwood at (201) 872-0200, ext. 223.

Sincerely yours,

M"‘M
Stanley W. Gorski

Assistant Branch cChief

10.

’

Species found in rare alumndance were encountered in small mmbers. The
term has been modified in the final EA to clarify the sentence.

Concur, This change has been made in the final EA.

Sampling stations referred to in paragraph 1 are designated PAS 1 through
4 on Figure 5. The reference to Table D-9 in paragraph 1 is in error.
The correct Table is D-8. These tables are located in Appendix D of the
main report. The above information has been incorporated into the final
EA.

A clearer copy of Figure 5 has been incorporated into the final EA. The
sampling referred to in paragraph 5 consisted of six grab samples taken at
3 locations within the existing Salem Cove dredged material disposal

site. A total of 148 individuals representing seven species were

-identified in these samples. Approximately 2/3 of the individuals were

from one species. ‘This limited data was interpreted as low population
size and diversity. The species that were collected are listed in Table
D-9.

American oyster seed beds are located in the Delaware River, 13 miles
downstream of Salem Cove. This clarification is made in the final EA.

The U.S. Fish and Wildlife Service has indicated that except for
occasional transient species, no Federally threatened or endangered
species under their jurisdiction are known to ccanr within the project
area. The only possible specles under the jurisdiction of the NMFS is the
shortnose sturgeon. This species does occur in the Delaware River, but
has not been documented in the Salem River. As stated in section V.A.4.
ofﬂxeﬂ,becatsetherearemhmn?edmllythreatenedorerﬂargemd
species within the project area, Section 7 consultation is not required.

The Department of the Imterior National Wetland Inventory map for the
project area lists the Delaware River as estuarine, intertidal flat and
estuarine, subtidal open water. Figure 7 has been modified to indicate
wetland/aquatic habitat within the project area.

Fishery resources likely to be impacted by the loss of wetlands and
shallows at the "new cut" are identified in section V.A.3. of the final
EA. Additional coordination will be necessary to fully develop the
wetlands mitigation plan. The NMFS will be included in this coordination.

>
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration

NATIONAL MARINE FISHERIES SERVICE

Habitat and Protected
Resources Division

Sandy Hook Laboratory

Highlands, New Jersey 07732

December 28, 1990

Mr. Robert L. Callegari, Chief
Planning Division

U. S. Army Corps of Engineers

Custom House - 2nd & Chestnut Streets
Philadelphia, Pennsylvania 19106-2991

Dear Mr. Callegari:

We have reviewed the Interim Feasibility Report and Final
Environmental Assessment (EA) for the proposed widening of the
Salem River in New Jersey. In general, the concerns we expressed
about the project in our letter dated January 4, 1989 have been
addressed. However, we remain concerned that the proposed
wetlands mitigation scheme will not compensate for the value of
lost tidal wetlands, intertidal habitat, and subtidal shallows to
fishery resources.

The proposed dredging project would eliminate 7 acres of
estuarine emergent wetlands. Unfortunately, the species
composition of this wetland community is rot adequately described
in the EA. Previous conversations with U.S. Fish and Wildlife
Service staff indicate that both saltmarsh cordgrass (Spartina
alterniflora) and common reed (Phragmites communis) are present.
Also, approximately 2.5 acres of estuarine intertidal and
estuarine subtidal habitat would also be lost. The amount of
each habitat type is not given in the EA.

To compensate for these habitat losses, the Philadelphia District
proposes to create 7 acres of brackish water wetlands within an
existing impoundment in the Supawna Meadows National Wildlife
Refuge. However, as we stated in our original letter, we do not
see how the proposed mitigation plan will compensate for the loss
of intertidal habitat, subtidal shallows, and tidal wetlands that
are important to the fishery.resources of the Salem River and
Delaware Bay. The EA states, "The loss of nearshore shallows and
wetlands will adversely affect fish populations dependent on
these areas for early growth and feeding".

Because water levels within this impoundment are controlled to
benefit waterfowl, access by fish and invertebrates that are
dependent on wetlands would be limited. Also, the natural export
of detritus from the wetlands to the estuarihe food web would be
reduced or eliminated. Other functions of the wetlands, such as
nutrient retention and shoreline anchoring, would also be pro

’V\g
\‘ .;
-

1. No response necessary.

2. Refer to responses provided below.

3. Approximately seven acres of estuarine emergent wetlands would be lost by
widening the existing Salem River navigation channel through the cutoff area.
In addition, estuarine intertidal and estuarine subtidal habitat would also be
impacted through channel modification. These habitat types are defined as
areas located between +3 feet and -10 feet at mean low water. Based on
available survey data, the slope of the new channel side is projected to
approximate the slope of the existing channel side. This would result in the
creation of an equivalent amount of bottom surface as currently exists.
Because sediment type and depth would be similar before and after channel
modification, the recreated shallow water habitat is expected to be similar to
the existing shallows. This information has been included in the EA.

4, 1In their March 1989 Fish and Wildlife Coordination Act Section 2(b) report,
the U.S. Fish and Wildlife Service (Service) indicated that the river bank is
steep in this area, and bordered by dense stands of common reed. Based on
their evaluations, the Service classified the seven acres of wetlands as
Category IIT habitat in accordance with the Fish and Wildlife Service
Mitigation Policy (Federal Register Vol. 46, No. 15, January 23, 1981).
Category III habitat is defined as habitat of high to medium value for fish or
wildlife species that is relatively abundant on a National or State basis.
According to the Service’s mitigation policy, Category III habitat losses must
be replaced either in-kind or out-of-kind with no net loss of habitat value and
as near to the impacted site as possible.

5. The proposed wetland mitigation plan was selected with the assistance of
the U.S. Fish and Wildlife Service, the Supawna Meadows Wildlife Refuge Manager
and the New Jersey Department of Envirommental Protection, Division of Coastal
Resources. A review of other potential sites led to a determination that the
proposed site would provide the best habitat value replacement, would minimize
loss of habitat value at the mitigation site, is reasonably close to the impact
area, and is cost effective. While not providing total in-kind habitat
replacement, the proposed mitigation plan is consistent with both U.S. Fish and
Wildlife Service and Corps of Engineers cbjectives, and will be retained.

)
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nutrient retention and shoreline anchoring, would also be
lost or altered.

We recommend that you develop a new mitigation plan that would
benefit both waterfowl and fishery resources. We suggest some
combination of tidal wetland creation and enhancement of areas
dominated by common reed of sufficient acreage to compensate for
losses of tidal wetlands, intertidal habitat, and subtidal
shallows.

Thank you for the opportunity to comment on this project. We may
provide additional comments as details of the mitigation plan are
presented to us for our review. You will also receive a letter
from our Regional Office in Gloucester, Massachusetts concerning
a consultation under Section 7 of the Endangered Species Act. If
you would like to discuss these recommendations, please contact
Jeff Lockwood at (908) 872-3023.

Sincerely yours,

Ml«‘/&‘é
Stanley ‘W. Gorski

Assistant Division Chief

6. Additional studies will be necessary during the Preconstruction,
Engineering and Design phase of this project. These studies will include a
more detailed survey of the existing topography through the cutoff area,
confirmation of channel size based on updated economic data, and additional
coordination to finalize the details of the mitigation plan. This information
will be coordinated with the NMFS as it becomes available.

7. No response necessary.
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic snd Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Northeast Region

One Blackburn Drive

Gloucester, MA 01930

JAN 1 6 1901

Robert L. Callegari

Chief, Planning Division

Corps of Engineers

Custom House - 2 D & Chestnut Streets
Philadelphia, Pennsylvania 19106-2991

Dear Mr. Callegari:

This is in response to your letter of December 5, 1990 requesting
informal consultation, pursuant to Section 7 of the Endangered
Species Act of 1973, as amended, (ESA), regarding the Delaware
River Comprehensive Navigation Study, Salem River navigation
project and the Federally endangered shortnose sturgeon
(Acipenser brevirostrum). We concur with your determination that
this project is not likely to adversely affect the shortnose
sturgeon. Therefore, further consultation under Section 7 (a)

(2) of the ESA is not required at this time. Should project
plans change or new information become available that changes the
basis for this determination, then consultation should be
reinitiated.

However, please be advised that federal agencies are further
mandated in Section 7 (a) (1) of the ESA to "in consultation with
and with the assistance of the Secretary, utilize their
authorities in furtherance of the purposes of this Act by
carrying out programs for the conservation of endangered and
threatened species." Towards this end, we have several
suggestions that would strengthen the Corps of Engineers
shortnose sturgeon conservation programs in the project area.

The Salem River project would widen and deepen the existing
authorized channel, widen the bends, expand the turning basin
opposite the Port of Salem berthing area, and realign the channel
at Sinnicksons Landing. The current project is four miles long
and extends downstream from the New Jersey Route 49 bridge at the
City of Salem, to Elsinboro Point at the southwest corner of
Salem Cove in the Delaware River. It is expected that 1,267,000
cubic yards of material will be removed during initial
construction. Maintenance dredging requirements are estimated at
61,700 cubic yards of material, once every three years. All
dredged material disposal will occur at the Federal upland diked
disposal area at Killcohook. All dredging will be conducted with
hydraulic dredging techniques.

No response required.

No response reguired.

No response required.
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The Delaware River supports a population of shortnose sturgeon
whose distribution extends from Trenton to Artificial Island.
This project, located at the confluence of the Salem and Delaware
Rivers, is in close proximity to shortnose sturgeon estuarine
foraging habitat. Because hydraulic dredging causes a minimum of
disturbance to sediments, alteration of habitat from turbidity is
not expected. 1Indeed, studies have suggested that the effects of
river channel deepening may ultimately enhance shortnose sturgeon
habitat. However, hydraulic dredging, by virtue of its strong
suctioning action, poses a threat of physically harming
individual animals, especially benthic dwellers such as the

‘'shortnose sturgeon. The majority of the adult shortnose sturgeon

population is -believed to overwinter in the lower estuary from
September to February. Although studies showed that adult fish
can avoid dredging activity, work in the Connecticut River
indicates that sturgeon become sedentary when water temperatures
fall below 10 degrees Centigrade.

To provide a stronger conservation approach to dredge management
regarding shortnose sturgeon, dredging activities should be
limited to the spring and summer (March to August) when adults
are more active and are more likely to have migrated to the upper
estuary. Because there is a lack of data on shortnose sturgeon
movements in the Delaware River estuary below Philadelphia, we
also encourage the Corps of Engineers toc sponsor or support such
studies for the purposes of evaluating Corps activities in the
area.

If you have any questions please contact Linda Shaw of my staff
at (508) 281-9251.

Sincerely,

.////é:;4QAJLL£/ w/f%ifé;EZ-

Richard B. Roe
Regional Director

4. No response reguired.

5. This time frame will be considered during
preparation of plans and specifications for
the project.

6. We have studied the impact of Corps’ activities
on the shortnose sturgeon in the past, and will
continue to consider the species in future plamning
efforts.
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DEC 12 1390

Donald A. Banastek, Director
Washington Level Review Center
ATTN: CEWRC-WLR-I

Kingman Building

Fort Belvoir, Virginia 22060-5576

Dear Mr. Banastek:

The Environmental Protection Agency has reviewed the interim

feasibility report and environmental assessment (EA) for the

Salem River Federal Navigation Project, located in western Salem 2.
County, New Jersey. Based on our review, we have the following

comments.

2 The existing authorized channel is currently 150 feet wide by 12

feet deep at Salem Cove, narrowing to 100 feet wide at
Sinnicksons Landing. The present channel is four miles long.

The proposed project consists of deepening the authorized channel
to a depth of 18 feet and a width of 180 feet, which would
include widening at bends and an expanded turning basin.
Approximately 1,267,000 cubic yards of material would be removed
by hydraulic pipeline dredge from the project area during initial
construction with annual maintenance dredging requirements
estimated at 61,700 cubic yards. All dredged material would be
placed in the existing, active, federally owned Killcohook site
located approximately 3 miles from the mouth of the Salem River.

According to the EA, a number of alternative channel designs,

varying the channel depth and width were considered. However,

the EA does not provide any analysis of why the 18 feet depth and

180 feet width were selected as the preferred alternative. If an
alternative incorporating a shallower channel depth had been

selected, the amount of dredging would be decreased as would the

amount of watlands impacted by the dredging. Until a channel of
shallower depth is shown to be impracticable, EPA recommends that E

in order to minimize the project's adverse impacts the channel ;. 4.
depth be limited to the 16 feet mean low water alternative that :

is identified into EA.

Implementation of the proposed plan would result in the loss of
seven .acres of intertidal emergent wetlands. 1In order to
compensate for the loss of these areas, seven acres of brackish
emergent non-tidal wetlands along the fringe of a shallow water
impoundment within the Supawna Meadow National Wildlife Refuge

No response required.
No response required.

Corps’ planning regulations require selection of the alternative plan that
maximizes net national economic development benefits, and is consistent
with protecting the Nation’s envirorment. Table 20 in the main report
presents the econamic optimization analysis prepared for the Salem River
project. This table indicates that the highest annual net benefits,
$1,892,000, would result from an 18-foot project. Annual net benefits
associated with a 16~foot project would only be $1,708,000. The selected
plan of improvement minimizes project impacts by limiting the channel size
to the most efficient, as defined by the annual net benefits, by using
hydraulic dredging equipment and upland disposal of dredged material, and
by fully mitigating wetland losses by constructing an equal amount of
wetlands on adjacent Fish and Wildlife Service property. As such, the
proposed 18-foot project is consistent with protecting the enviroment,
and qualifies as the National Economic Development Plan. The appropriate
design width for a channel 16 feet deep at mlw is 170 feet, or 10 feet
less than the 18-foot alternative. Construction of the 16-foot
alternative would result in the loss of approximately S 2/3 acres of
wetlands along the cut-off. While the 18-foot alternative results in the
loss of an additional 1 1/3 acres of existing wetlands, wetland creation
on a 1:1 basis is acceptable for mitigating this additional impact.

The wetland mitigation plan was developed with the assistance of the
U.S. Fish and Wildlife Service. The Service classified the existing
wetlands as Category IIT habitat, relative to their 1981 mitigation
policy. Category III habitat can be mitigated out-of-kind with no net
loss of habitat value. Wetlands in the vicinity of the Salem River are
extremely important to waterfowl migrating along the Atlantic Flyway. &s
such, the mitigation effort focused on replacing lost waterfowl habitat
value. The proposed plan was determined to be the most efficient, cost
effective means of achieving that goal.

D
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would be constructed. Typically, EPA requires in-kind value for
value replacement for the loss of wetlands. While the proposed
mitigation plan will replace seven acres of waetlands and their
waterfowl habitat, other functions provided by tidal wetlands
would be lost. For example, the function of water quality
enhancement by providing stormwater, sediment, and toxic
retention would not be compensated for under the current plan.
Additionally, detrital input would be lost. Accordingly, EPA
recommends that in-kind, value for value replacement of tidal
wetlands be incorporated into the mitigation plan.

The EA maintains that the New Jersey Coastal Plain Aquifer has
not been designated a sole source aquifer. This is inaccurate,
the Aquifer has been so designated. The EA should amended
accordingly. Although, the EA documents that the proposed
project would have minimal impact on the aquifer, it has not
addressed potential cumulative and secondary impacts of the
project (i.e., impacts associated with over pumping of ground
water and urbanization). Additional information with respect to
this issue should be presented as required under Section 1424 (e)

‘of the Safe Drinking Water Act.

Thank you for the opportunity to comment.. If you have any
questions concerning these comments, plsase have Ms. vicki
Snitzler Neeck of my staff contacted at (212) 264-6677.

Ay

John Tilippelld ief
Tedsrsl mivitiu section
tnvironsantal Impacts Srxanch

cai’ R. Callegari ACER-PA

Concur. The Raritan-Magothy aquifer has been designated a sole source
aqu1fgr wlthip the New Jersey Coastal Plain region. This aquifer
contributes significantly to potable water supplies. Within the Salem
River project area, the Raritan-Magothy is overlain by the Merchantville
Formation, the Woodbury Clay, the Marshalltown Formation and the Wenonah
and}kxum Laurel Formation. The Wenonah-Mount Laurel o.icrops within the
project area. The Woodbury Clay and the underlying Meruhantville
Formation serve as the confining layer for the Magothy Raritan Formation.
Drillers c;nmcmly report the Woodbury Clay in Salem County as a black,
blue or ol+ve~gray clay and occasionally indicate the presence of
coarse-grained sand, yellow pebbles, mica and hard dark clay or hardpan.
’Ihe_prsence of this aquiclude between the Wenonah and Mount Laurel
aquifer and the Raritan Magothy aquifer is sufficient to prevent exchange
of water between the aquifers.

Impacts to groundwater quality can also result from the disposal of
dredged material in confined upland disposal sites. Brackish water or
cnntqmlnants can leach into the underlying aquifer and degrade water
qual}ty. This is more of a concern in new disposal sites as the placement
of fine grained dredged material acts as a groundwater protection blanket,
effectively sealing the site as it consolidates. As successive lifts of
material are placed into a site and dewatered, the ability of water to
percolate through the material and into the underlying aquifer is
reduced. The Killcohook dredged material disposal site has been in use
for many years, and is entirely blanketed with approximately 10 to 20 feet
of dredged material. As such, the continued disposal of dredged material
at this site is not expected to have any adverse impacts on the quality of
ter. Aas with the Salem River channel, the Woodbury Clay and
Merchantville Formations are situated between the Killcchook dredged
material disposal site and the Raritan Magothy Formation. The presence of
Fhe§e layers also provide adequate protection against saltwater
infiltration to the Raritan Magothy. The above information will be
incorporated into the EA.
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United States Department of the Interior

NATIONAL PARK SERVICE

MID-ATLANTIC REGION
143 SOUTH THIRD STREET
PHILADELFPHIA, PA. 19106

L7423 (MAR-PD)
Salem River, NJ (NRI)

District Engineer

Project Planning Branch

U.S. Army Corps of Engineers
Custom House

2nd and Chestnut Streets
Philadelphia, PA 19106

Dear Sir:

Thank you for requesting our comments on the Comprehensive
Navigation Study for the Salem River, New Jersey. The U.S. Army
Corps of Engineers proposes to enlarge the navigational channel
in the Salem River immediately downstream from a section of the
river that has been identified on the Nationwide Rivers Inventory
(NRI) as a potential candidate for inclusion in the National Wild
and Scenic ‘Rivers System. .:The Salem River, from Salem to 2 miles

- upstream. .from .Courses Landing, - is: recognized on the NRI due to
its freeflowing, relatively “undeveloped nature and its
outstandingly remarkable natural and cultural resources.

The Council on Environmental Quality has issued gquidelines that
require all federal agencies tc avoid or mitigate any adverse
impacts to rivers that are potential candidates for inclusion in
the National Wild and Scenic River System. Adverse impacts are
defined as actions which could diminish the free-flowing,
undeveloped characteristics, or the outstandingly remarkable
values of the river. Such activities could jeopardize the river
segment's ability to meet the eligibility and classification
criteria for inclusion in the national system. The CEQ
guidelines prescribe that an environmental impact statement must
be prepared if a proposal could have a significant adverse effect
on the outstanding resources of a candidate river.

In general, the responsible agencies have made a conscientious
effort to evaluate and mitigate the environmental impacts
associated with this project. Contingent upon the U.S. Fish and

"Wildlife Service's approval of a mitigation plan to replace lost

wetland functions, we are satisfied that the project will not
significantly impact the area's outstanding resources. However,
we would like to emphasize that any impacts to the Salem River

1.°

2.

No response required.

No respanse required.

The U.S. Fish and Wildlife Service provides recommendations to the Corps,
hgt is not respansible for approving the mitigation plan. Ooordination
will contimnue with the Fish and Wildlife Service and the National Park
Service to insure that all concerns are addressed.
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upstream of the proposed project site would not be consistent
with the river's status as potential National Wild and Scenic
River. All dredging activities should be restricted to the area

downstream of the Penns Neck Bridge (Rte. 49), and steps should '

be taken to ensure that the project design does not foster
increased commercial traffic in the upstream areas. The existing
and proposed dryland transportation facilities should be
evaluated to assess their ability to handle the increase in
'shipping traffic without impacting the upstream river corridor.
If a significant increase in upstream traffic is expected,
restriction or regulation of commercial access to the river above
Penns Neck Bridge should be considered. As a final comment, we
would like to encourage the Corps of Engineers to evaluate the
potential recreational wuse of this area and to consider
alternatives for providing public access to the Salem River
within the project site.

If you have any further qixestions, please contact Alan Ragins at
(215) 597-6486. ! )

Sincerely,

Mld &

J. Glenn Eugster, Chief
Division of Park and Resource Planning

Enclosure

4. 'The proposed plan of improvement does not include any dredging activities
upstream of the Route 49 bridge.

5. The landside transportation facilities have been evaluated. As
noted in the Main Report, the Little Salem River was deauthorized

from the 12 foot depth under Title X of the Water Resources
Development Act of 1986.

6. Recreational access to the river is not a component of this
project. There are two existing marinas along the natural course
of the Salem River in the vicinity of the project which provide
recreational access to the river.
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DELAWARE RIVER BASIN coOMMISSION
P.0.80X 7360
WEST TRENTON, NeEW JERSEY 08628

(s08) sa3-asgg

HEADQUARTERS LOCATION
Gi:ALD M. HANSLER 28 STATE POLICE DRIVE
ECUTIVE DIRECTOR December 23, 1988 . WEST TRENTON,N.J.

Mr. Robert L. Callegari

Chief, Planaing Division

Department of the Army .

Philadelphia Districe, Corps of Englneers - A ’
Cugtom House - 2 D & Chestnut Streets °

Philadelphia, Penusylvania 19106-299]

Dear Mr. Callegari:

The Delaware River Baain Commission (DRBC) staff has received copies of
the Delaware River Comprehensive Navigation draft Interim Feasibility Report
and Environmental Assessment for Salem River, New Jersey,

At this stage, we see no apparent negative impacts in this effort to
encourage efficient and logical development of the Salem River estuary:

= Sloce the Salem River 1s believed to be a discharge aréa for the . response required.
Mount Laurel/Winonah (MLW) aquifer, and the City of Salem has 1. Mo
abaandoned the regular use of the MLW wells in favor of its two
surface sources, the tentattive selected plan for dredging ia the
Salem River should aot cause salt water ilotrusion into the MLW
aquifer. 2. No response required.
Concerning aquatic biota, the U. S. Army Corps of Engineerg” findinge :
of no sigaificant impact appear reasonable.

There appears to be a minor difference between the two reports con- correct acreage of shallows to be impacted is 2.5 acres.
cerning estimated impacts in the "shallows" resulting from project 3. The

implementation. In the TECHNICAL APPENDICES DRAFT Teport, 5 acres of
shallows is listed; in the ENVIRONMENTAL ASSESSMENT DRAFT report, 2.5
acres of estuarine iatertidal and estuvarine subtidal habitat is
listed.

)



Mr. Robert L. Callegari

-~ The l6-foot deep channel has a more favorable cost/benefit ratio than
4 the 18-foot deep chaanel and would affect 2 less acres of wetlands.

As this project develops, we anticipate DRBC project review as defined
in Section 2-3.5 (b)(5) of the DRBC Rules of Practice and Procedure. We are

pleased to have the opportunity to review and comment on the draft reports at
this time. :

Sincerely,

i A 2

Gerald M. Hansler

cc: Honorable Donald P. Hodel

4. The highest net benefit is
gained with an 18 foot
gzgngiggeggvgizp::::flj;{. is the criteria to detemineozhesﬁgzeigigi
an, as opposed to the highest b i
ratio. The cost of miti. ; Tea e inelCont
Baneit/com: 1nfomatii:n .gation for wetlands is factored into the
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Department of the Army

Philadelphia District, Corps of Engineers

Attention: Robert L. Callegari, Chief, Planning Division.
Custom House - 2 D & Chestnut Streets

Philadelphia, Pennsylvania 19106-2991

Dear Mr. Callegari:

Your November 29, 1988 letter and the accompanying copy of the
Delaware River Comprehensive Navigation Study draft Interim Feasibility
Report and Environmental Assessment for Salem River is acknowledged.
The following comments relate to the contents.

1. It would be perhaps appropriate to comment
to the mid-stream transfer of material
loaded at the Port of Salem and occasional
topping off of vessels too large to tramsit
Salem River within the boundaries of
thg State of Delaware. (page 9, paragraph
11

It would be perhaps appropriate to comment
on the contract conditions between the
Salem Port Authority and Horizon Shipping
and Trading Inc. as of this date. (page
14, paragraph 14)

Paragraph 68 and 69, page 45, should

be reviewed under the terms of the present
contract between the Port of Salem and

the other interested individuals.

Paragraph 92, page 58, relates to the
Delaware River and Bay Authority. Legislation
has been introduced in 1988 and is expected

1. These activities are expected to continue.

2. Horizon Shipping and Trading Inc. is no longer operating out of
the Port. Salém Marine Terminal 1is 1leasing the warehouse
previously occupied by Horizon.

3. The lease agreements have changed since the draft report. The
Interim Feasibility Report reflects new agreements.

4. As of this time, the State of New Jersey has not yet passed the
legislation which would enable the authority to engage in more
:xiensive econoric development. The referenced sentence has been
eleted.
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Department of the Army

December 21, 1988

to be introduced in 1989 to expand the

role of the Authority. Proposed legislation
would permit_the Authority to engage

in economic development activities.

In the last sentence of paragraph 92,

much is made of the funding of a consultant/director
position at the Salem Port Authority.

At the present time, the Authority's

role involves a feasibility report concerning
the Salem Port Authority co-sponsored

by the Authority funding, E.D.A. funds

and the Salem Port Authority. The feasibility
study should be concluded by 1989.

Delaware River and Bay Authority has
no comments concerning the environmental
assessment report.

Very truly yours,

Y

William J. Milier, Jr
Executive Dfrector

8.

No response necessary.
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State of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION

OFFICE OF THE COMMISSIONER
CN 402
TRENTON, NJ 08625
809-292-2885

March 17, 1989

Mr. Robert L. Callegari
Chief, Planning Division
Philadelphia District

U.S. Army Corps of Engineers
2nd and Chestnut Streets
Philadelphia, PA 19106

RE: Salem River - EA

Dear Mr. Callegari:

The Office of Program Coordination of the New Jersey
Department  of Environmental Protection has completed its
review of the Draft Interim Feasibility Report and
Environmental Assessment for the Salem River. We offer the
following comments for your consideration. Additional
comments regarding Coastal 2one Consistency will be
forwarded to you shortly from the Department's Division of
Coastal Resources.

The Draft Environmental Assessment addresses most of
the environmental issues. However, the potential mitigation
gite in the Supawna Meadows National Wildlife Refuge should
be studied more closely. We underscand that the area
mentioned is not open to tide. Some provision for tidal
flooding would have to be made if this site is chosen as the
mitigation site.

The results of the sensitivity tests performed by the
Curps (sce Tables 16, 17, and 18) show an optimal channel
depth of 16' in two out of three cases. In Table 18, waich
shows an optimal depth of 18', the project net benefit is
only $1,000 more at 18' than at 16'. Table 17 shows a
$99,000 greater project net benefit at 16' than at 18°,
while Table 19 shows a $160,000 greater project net benefit
for the 16' depth. The 16' deep x 170' wide channel
configuration would also result in 427,100 cubic yards less
initial dredging and 11,100 cubic yards less maintenance
dredging per year. The Final Environmental Assessment
should further address why the Corps chose the 18' deep by
180' wide configuration.

100% Recycled

1. The proposed wetland mitigation site was selected with the
. assistance
pn;rsormd from the U.S. Fish and Wildlife Service ard the NIDEP Divisigrf\
of Coastal Resources. ‘The site was selected because it is adjacent to a

‘shallow water impoundment that is the Servi terf
ice fi
Placement of wetlands at this location uoug increase ::e ::b:.':at v:l'llxe

acceptable mi ti
losses. Additional coordination will be req.limdtlgawig: zegaxdmr p.:o;::t: this
mitigation plan. The NJDEP will be included in this coordination.

2. The sensitivity test on Tables 21, 22 and 23 of t
based on assumptions regarding no net'galna in to:nag:.a
t:hmi\ge:Ei Th: a:n;itlvlty tests in the Interim
a sign cant differential between the optimization of the 1

scenarios. The selected plan is based on the depth with thcsh:;ge:: :::t

b
c??::ﬁi.aa explained ip the' report under Plan Formulation, Economic

final report are
nd no fleet
Peasibility Report reflect
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The Salem River area has experienced a yearly increase
in bald eagle use around the Mannington Meadow. This region
has become an important resting and feeding area for
wintering eagles. During 1987 and 1988 bald eagles
attempted to nest in the Mannington Creek area. A
successful nesting is expected during 1989. To minimize
possible disturbance to the birds, we recommend a time
restriction be set to avoid dredging or improvement work
between January and March. An additional restriction from
March until June 15th is recommended to protect spawning
anadromous fish.

Thank you for giving the New Jersey Department of
Environmental Protection the opportunity to review the Draft
Environmental Assessment. We hope that our comments will
help you during the preparation of the final document, and

.during the selection of an environmentally sound course of

Si ly,
&—r
awrence Schmidt

action.

Director
Office of Program Coordination

3.

Because of the cammercial activity i
i occurr: aon the sal i
::gizsu?iitﬁiy that an operating would siggggicantly dis::zgl::ié
area. if eagles are nesting in the project area during a
wprtposedudlife dredging period, the Corps will consult with the U.S. Fish arnd
s 1heServ1ce as required under Section 7 of the Endangered i
ct. Corps currently restricts dredg. anin
disposal in the Salem River between March 1 and May 31
an§ November 30 to protect anadramous fish. This ri
maintained for the Proposed project. )
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Btate of New Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
TRENTON

" Septewber 19, 1989

Mr. Robert L. Callegari

Chief, Planning Division

Environmental Resources Branch
Shiladeiphia District, Corps of Engincerc
Custom House-2 D & Chestnut Streets
Ehiladelphia, Pa. 19106-2991

RE: Federal Consistency (FC-89-3)
Interim Feasibility Report and Environmental
Assessment for the Salem River

Dear Mr. Callegari:

The Department of Environmental Protection, Division of
Coastal Resources, acting pursuvant to Section 307 of the
Federal Coastal 2one Management Act of 1972 and Section 401
of the Federal Clean Water Act haz determined that the
aheve referenced project would be conditionally acceptable
uith the lNew Jersey Coastal Management Program, provided
that the issucs outlined below are addressed in the Final
Environmental Assessment.

Also, the Divicsion concurs with the recommendations
madce by Office of Program Coordination. These
rccommendations were stated in a letter dated March 17,
1989, The following commentS are to be addressed in the
Final Environmental Assessment:

The results of the sensitivity tests performed by the
Corpc (Tables 16, 17, & 18) show an optimal channel depth of
16' in 2 out of 3 cases. In Table 18, which shows an
optimal depth of 18', the project net benefit is only
$1,000.00 more at 18' than at 16'. Table 17 chows o
£19,000.00 grecater project net benefit at 16' than at 18,
while Table 19 chows a $160,000.00 greater project nct
benefit for the 16' depth. The 16' deep x 170' wide channel
configuration would alse result in 427,100 cubic yards less
and 11,100 cubic yards less maintenance dredging per year.

New Jersey Is An Equal Opporiunity Employer

=

PLEASE ADDRESS REPLY TO:
CHN 401
TREHTON, N.J. 08628

1. No respanse required.

?

2. The referenced letter precedes this letter.

3. The sensitivity test on Tables 21, 22 and 23 of the final
based on assumptions regarding no net gains in tonnage andn:o §f§:§t are
changes. The sensitivity tests in the Interim Peasibility Report reflect
a significant diffarential batween the optinmization of the 16 and 18 foot
scenarios. The selected plan is based on tha depth with the highest nat
g:z::if: as explained }n the report under Plan Formulation, Economic
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In view of this data, the Corps is advised to select
the 16' deep x 170' wide project dimension or provide
additional justification for selecting the 18' deep x 180C*
wide project dimension.

The region surrounding Mannington Meadow has become an
important resting and feeding area for wintering bald 4.
eagles. During the 1987 and 1988 season bald eagles
attempted to nest in the Mannington Creek area. To minimize
pussible disturbance to the birds, the Division recommends a
time restriction be set to avoid dredging or improvemont
viork between January and March. An additional restrizticn
from March through June 15 is recommended to protect
spawning anadromous fish.

Thank you for your attention and cooperation with the
New Jersey Coastal Management Program.

Sincerely,

J R. Weingart, Director
Division of Coastal Resources

Lawrence Schmidt, Office of Program Coordination
Robert Tudor

Because of the camercial activity already occurring on the Salem River,
it is unlikely that an operating dredge would significantly disturb bald
eagles in the area. If eagles are nesting in the project area during a
proposed dredging period, the Corps will consult with the U.S. Fish and
Wildlife Service as required under Section 7 of the Endangered Species
Act. The Corps currently restricts bucket dredging and/or overboard
disposal in the Salem River between March 1 and May 31, and September 1
and November 30 to protect anadromous fish. This restriction will be
maintained for the proposed project.



STATE OF NEW JERSEY

THOMAS H. KEAN DEPARTMENT OF COMMUNITY AFFAIRS ANTHONY M. VILLANE JR. 0.D.S.
GOVERNOR COMMISSIONER

YE-V

1

DivisioN OF LOCAL GOVERNMENT SERVICES
WILLIAM ASMBY COMMUNMTY AFFAIRS BULLDING
101 SOUTH BROAD STREET - CN 803
TRENTON. N J 08823-0803

December 7, 1988

Barbara Stratton

US Dept of the Army

Philadelphia District Corps of Engineers
Project Planning Branch

2nd & Chestnut Sts - Custom House
Philadelphia PA 19106-2991

RE: STATE APPLICATION IDENTIFIER: NJ 88-9036
FEDERAL PROGRAM: Navigation Projects

PROJECT: Delaware River Comprehensive Navigation
Study Draft Interim Feasibility Report &
Environ. Assessment for Salem River

Dear Ms. Stratton

This will acknowledge the receipt for review by the State Review
Process of the above identified proposed Direct Federal Development
Activity pursuant to Presidential Executive Order 12372 and implementing
Federal rules. Accordingly, a sixty (60) day review period has been
assigned to this project. Comments will be forwarded to you by our
office at the close of the review period.

Should you have any questions, please do not hesitate to contact us
at (609) 292-9025.

Sjingerely,

Nelson S. Silver, P.P.
Administrator
Intergovernmental Review and
Assistance Unit

for the Single Point of Contact
NEW JERSEY STATE REVIEW PROCESS

cc: Robert L. Callegari, Planning Div Chief

NEW JERSEY IS AN EQUAL OPPORTUNITY EMPLOYER
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STATE OF NEW JERSEY

THOMAS M. KEAN DEPARTMENT OF COMMUNITY AFFAIRS ANTHONY M. VILLANE JR. D.D.S.
GOVEANOA COMMISSIONER

DivisiON OF LocAL GOVERNMENT SERVICES
WILLIAM ASHBY COMMUNITY AFFAIAS BUILDING
10t SOUTH BROAQ STREET -~ CN 803

TRENTOM. N & 086260803 December 7, 1988

STATE REVIEW PROCESS - REVIEW OF DIRECT FEDERAL DEVELOPMENT ACTIVITY

As a potentially affected party, the enclosed information regarding a Federal Direct 1 R
Development Activity is being forwarded for your review and comment pursuant to - No respnse required.
Presidential Executive Order 12372 and the rules of the New Jersey State Review

Process (NJAC 5:38). Questions and requests for additiomal information should be

directed to the applicant Federal agency identified below.

1. STATE APPLICATION IDENTIFIER (SAI): 5. A COPY OF THIS NOTICE HAS BEEN SENT TO
NJ 88-9036 THESE REVIEWING AGENCIES:

. APPLICANT: . County of Salem
NJ Dept of Defense
US Dept of the Army NJ Dept of Environ. Protectfon
Philadelphia District Corps of Engineers NJ Dept of Transportation
Project Planning Branch Wil. Met. Area Planning Comm.
2nd & Chestnut Sts - Custom House Mayor of
Philadelphia PA 19106-2991 Elsinboro
Mayor of
CONTACT PERSON: Mannington
Mayor of
Barbara Stratton Pennsville
( 215 ) 597 - 5957 EXT. Mayor of
Salem Clty
. PROJECT INFORMATION:

- Federal Program Name -
Navigation Projects

- Project Name -
Delaware River Comprehensive Navigation
Study Draft Interim Feasibility Report &
Environ. Assessment for Salem River

. REVIEW COMMENT DEADLINE: 01/15/89 : Any review comments must be received by the
Intergovernmental Review and Assistance Unit on or before this geadline, be submitted
on the enclosed form, and be mailed directly to: State Revi-. p , Division of
Local Government Services, CN 803, Trenton, 84 : (609) 292-9025.

Admlnistrator

Intergovernmental Review and
Assistance Unit

for the Single Point of Contact
NEW JERSEY STATE REVIEW PROCESS

NEW JERSEY IS AN EQUAL OPPORTUNITY EMPLOYER 88-9036-0704-8100
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STATE OF NEW JERSEY

THOMAS H. KEAN + DEPARTMENT OF COMMUNITY AFFAIRS ANTHONY M. VILLANE JR. D.D.5."
GOVERNOR COMMISSIONER

DivisiOoN OF LocaL GOVERNMENT SERVICES
WILLIAM ASHBY COMMUNITY AFFAIRS BUILDING
101 SOUTH BROAD STREET - CN 803
TRENTON, N. J. 08625-0803

January 26, 1989

Ms. Barbara Stratton

Philadelphia District Corps of Engineers
Project Planning Branch

2nd & Chestnut Sts - Custom House
Philadelphia PA 19106-2991

NOTICE OF COKPLETION OF INTERGOVERNMENTAL REVIEW REQUIREMENT .

FEDERAL PROGRAM:  Navigation Projects
CFDA NUMBER: 12.107
APPLICANT: US Dept of the Army
Philadeiphia District Corps of Engineers
PROJECT: Delaware River Comprehensive Navigation
Study Draft Interim Feasibility Report &
Environ. Assessment for Salem River
FUNDS REQUESTED:  $8,725,000

SAI NUMBER: NJ 88-9036

Pursuant to the system developed in New Jersey for the intergovernmental
review of applications for Federal financial assistance and Federal Direct
Development Activities, the above referenced project has been submitted
to the New Jersey State Review Process for review.

Comments were received from (1) the Salem County Planning Board, (2) the
Mayor of Mannington Township and (3) the Mayor of Pennsville.. Copies of
these comments are transmitted herewith.

The Mayor of Mannington in a comment received 01/13/89 recommends that N

the proposed activity be APPROVED WITH CONDITIONS. The Condition is the 1. The letter of cament prepared by the Mayor of Mannington is included
1ifting of the deauthorization of the Little Salem River. The this section. Refer to that letter fory?zspa\ss to his c;smms n
deautnorization of the Little Salem River {s pursvant to Title X of the °

Water Resources Act of 1986. The Corps snould explain the rationale for

this action to the Mayor.

/ICONTINUED/

NEW JERSEY IS AN EQUAL OPPORTUNITY EMPLOYER
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The Mayor of Pennsville in a comment received 01/19/89 raises questions
about the disposal of fill material and drainage. MWhile the details
provided by the Township are sketchy at best, we believe that the Corps
should address the Township's concerns in a reasonable fashion.

Should you have any questions, please do not hesitate to contact us (609)
292-9025.

Sincerely,

1EY S -

Nelson S. Silver, P.P.
Admintstrator
Intergovernmental Review and
Assistance Unit

for the Single Point of Contact
NEW JERSEY STATE REVIEW PROCESS

Attachment(s)

C: Applicant w/attachments
Barry Skokowskt, SPOC
Governor's Office, Bureau of Policy and Planning
Reviewing Agency(s)

2.

The letter of comment

this section.

Prepared
Refer to that )

etter for respanses to his

by the Mayor of Pennsville is included in
concems.
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NEW JERSEY STATE REVIEW PROCESS

REVIEWING AGENCY COMMENT LETTER

'l STATE APPLICATION IDENTIFIER: NJ 88-9036 COMMENT DEAbLINE: 01/15/89 :
NAME OF APPLICANT: US Dept of the Army 1.
Philadelphia District Corps of Engineers

CFDA NUMBER: 12.107 FEDERAL FUNDS REQUESTED: § 8,725,000
FEDERAL PROGRAM:  Navigation Projects
PROJECT NAME: Delaware River Comprehensive Navigation
: Study Draft Interim Feasibility Report &
Environ. Assessment for Salem River

Pursuant to the requiraments of the State's process for the intergovernmental
review of apolications for Federal financial assistance and Federal Direct
Development Activities, the application or activity identified above has been
reviewed as requirad by the New Jersey State Review Process. Our specific
reccmmendation to the State's Single Point of Contact 1s that this prcposal be:

/ Approved.
Approved with condi:‘ons. *
Disapproved. *

‘* A recommendation that this proposil be 'Approved with condftions' cc.”-
'Disapproved' MUST be supported with written documentation describing
the rationale for the recommended course of action. This documentation
must be attached to this form.

REVIEWING AGENCY IDENTIFICATION

[This saction must be completed by the Reviewing Agencyl
Should you have a1y questions regarding these comments, piease contact:

Name: Fred W. LaBastille
Title: Director
Organizational Unit/
Dezartment & Division:  Planning Board
(County Reviewing Agencies Only: COUNTY OF Salem
Addrass: Salem County Offices |
96-98 Market Street
Salem, NJ 08079
Teleghone Number:(609) 935-7510 e

Signature

cc: STATE REVISA PRZCISS, Givision of Local Governmen: Sarvicas, CM 803,
Tranten, . .

RACL: 12/07/83 - 677

No response required.
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NEW JERSEY STATE REVIEW PROCESS

REVIEWING AGENCY COMMENT LETTER

STATE APPLICATION IDENTIFIER: NJ 88-9036 COMMENT DEADLINE: 01/15/89
NAME OF APPLICANT: US Dept of the Army
Philadelphia District Corps of Engineers

CFDA NUMBER: 12.107 FEDERAL FUNDS REQUESTED: § 8,725,000
FEDERAL PRCGRAM:  Navigation Projects
PROJECT NAME: Delaware River Ccmprehensive Navigation
’ Study Draft Interim Feasibility Report &
Environ. Assessment for Salem River

Pursuant to the requiraments of the State's process for the intergovernmenta
review of applications for Federal financial assistance and Federal Dinact
Development Activities, the application or activity identified above has been
reviewed as required by the New Jersey State Review Process. OQur specific
reccmmendation to the State's Single Point of Contact is that this proposal be:

Approved.
Approved with condi:‘ons. *
Disapproved. *

* A recommendation that this proposil be 'Approved with conditions' or
‘Disaporoved' MUST be supportad with written documentation describing
the rationale for the recommended course of action. This documentation
must be attached to this form.

REVIEWING AGENCY TIDENTIFICATION

(This saction must be completed by the Reviewing Agency)
Should you have any questions regarding these comments, please contact:

?am?: William C. Hancock, Jr. ,
itle: Mayor TS T Y EN
Organizational Unit/ Township of Mannington g tva.ut 4
Department & Division:
(County Raviewing Agencies Only: COUNTY OF Jar Lz g8 )
Adcr233: R.D.#l, Box 129 H
Salem, NJ 08079 M State Review Pracasa

‘gghcne Numbger: (609) 935-2359

i, - b
S G =TI /__1/12/84
<1¢)  Signature i "

vata

cc:  STATZ RIVIcH PRCCESS, Di-°sion of Local Govarament Servicz:z. CN 803,
Trantcn, NJ (8623-0803 '

RACL: 12/07/33 - 677

1.

No response required.
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THE TOWNSHIP OF PENNSVILLE
SALEM COUNTY, NEW JERSEY

Municieat Buoing, 90 Norti Broaowar
Pennsvitte, New Jeasey 08070

JAMES K. GALLAGHER December 12, 1988 TELEPHONE
) MAYOR OFFICE 678-3089

. HOME 678-7484
Intergovt, Review & Assist. Unit
State Review Process .
Div. of Local Govt. Services . e
CN 803 i ’
Trenton, New Jersey 08625-0803

Re: State Review Process
Applic. Iden. 838-9036

Dear Mr. Silver:

The Township received letter dated December 7, 1988 regarding the above

and providing for notice of comments to your Unit.

. 1, -There are no benefi

The Township feels that the Salem River at the east side of this Township at the east side of Seﬁisﬁf?:i;‘gew?m:j{;h dl;l'et?egri:gofehe tSal;:emrgfvez
should be included in the proposed dredging. Since the Port of Salem is stops at the port of Salem : ! projec
a beneficiary of this project and the material to be removed is going to v
placed in this Township (Killcohook), some interest of this Township should -

also be considered.

The Salem River is a collector of drainage from areas of the Township. The ‘ 2. This Feasibility Report and this drai y
disposal area along Pook Road in the Towmship has heen an impafuvment to aond related. The disposgl az?ea in question i: ::gePg#::t;::k 2‘2?&:::
drainage and requests have been praviously placed for assistance in this disposal area for the Delaware River, Philadelphia to the Sea

regard. However, these conditions have not received attention. project.

Now, the Township is again to be the instrument of providing relief to some

other jurisdiction. We feel that our concems for this improvement are 3. The township of Pennsville is
likewise important to the interest of the residents of Permsville. Federal disposal site and the loc

We beseech your re-consideration ‘and inclusion. reimbursing the Federal government,

eme O Lt iy
James K. Gallagher”
Mavor

{qurs very tyuly,
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COMMITTEE PERSONS MARY D. PARKELL, Clerk
WILLLAM C. RANCOCK, JR.

Meyor MANNINGTON TOWNSHIP
GEORGE B. WRIGHT

LD ASAY
bowna R.D. #1, BOX 129

SALEM, NEW JERSEY 08079

January 12, 1989

Ms. Barbara Stratton
Intergovernmental Review and
Assistance Unit

New Jersey State Review Process
Division of Local Government Services
CN 803

Trenton, New Jersey 08625~0803

Dear Ms. Stratton:

We have no objection to the Delaware River Comprehensive
Navigation Study Draft Interim Feasibility Report

& Environmental Assessment for Salem River project

with the following exception:

In the Interim Feasibility Report, Salem River,

New Jersey, on page 7, it states, “"The Little

Salem River is slated for deauthorization in December
1989 under the provisions of Title X of the Water
Resources Act of 1986." We believe it is not

in the best interests of Mannington Township or

its neighboring City of Salem to deauthorize this
waterway .

We request that you send us a copy of Title X
so that we can better understand this process.

Thank you.
Sincerely,

MANNINGTON TOWNSHIP COMMITTEE

Mayor

wgﬂ:mp

1. No response necessary.

2. Title X of the WRDA of 1986 involves deauthorization of
unconstructed new projects which have not had funds appropriated
for 10 years. Thus, the authorization reverts to the nine foot
depth constructed in 1925.

3. Title X was provided to Mannington Township subse t to t
receipt of this letter. 9 P quent to the
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Siate of New Jersey

DEPARTMENT OF ENVIARONMENTAL PROTECTION
DIVISION OF PARKS AND FCRESTRY
OFFICE OF NEW JERSEY HERITAGE
CN 404
TRENTON, N.J. 086250404
(609)292-2023

ONJH-C91~56
March 12, 1991

Lieutenant Colonel Kenneth H. Clow

District Engineer

Dapartment of the Arm

U. S. Army Engineer D¥strict, Philadelphia CENAP-OP-R
Custom House-~ 2 and & Chestnut Streets

Philadelphia, PA

19106-2991

Dear Colonel Clow:

As Deputy State Historic Preservation Officer for New .
Jersey, in accordance with 36 C.F.R. Part 800: Protection of ‘ 1.
Historic Properties, as published in the Register.
2 September 1986 (Volume 51, Number 169, pages 31115-31125 ;,
I am commenting officially upon the project designated below:

NATIONAL HISTORIC PRESERVATION ACT OF 1966, as amendsd
SECTION 106: SHPO Consultation and Comments (36 CFR Part 890)

PROJECT TITLE:

FEDERAL AGENCY:

Salem County, New Jersey [+ New Castle
County, Delaware]

Salem Rlver [+ Delaware River, Salem Ccve]

Channel Widening and Deepening, Delaware
River, Elsinboro Point to New Jersey Route
49 Bridge

water Resourcés Act of 1986, P.L. 99-6€2,
Section 859

Delaware River Comprehensive Navigation
Study

Philadelphia District, Corps of Engineers
Department of the Army

I. 800.4 Identifving Historic Properties

I have reviewed these materials:

Heite, Edward F. and Louise B. Heite

1986

Cultural resources investigation at New Cut,

Salem River, in connection with proposed
dredging of Salem River, City of Salen,
Elsinboro Township, and Pennsville Township,
Salem County, New Jersey. Camden, Zelaware.

New Jorsey is an Equal Opportunity Empioyer

@,
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taking:

August 1986€.

Cox, J. lLee, Jr.
1988 Submerged cultural resources investigations,
Salem Cove and Salem River, Salem County, New
Jorne¥ and New Castle County, Delaware.
Maritime Historical Institute, Inc. [No place.
May 1988.

Corps of Engineers, Department of the Army, Philadelphia
District
1990 Salem River, New Jersey. Interim Feasibility
Report and Environmental Assessment. Delaware
River Comprehensive Navigation Study. Also
Technical Appendices. July 1990.

These cultural resources concern the proposed under-

1) Swedish Fort Elfsborg, probably situated west
of Elsinboro Point, between the shore and the
existing Salem River Entrance Channel.

No search for the site of the fort in the
offshore shallows has been undertaken by the
agency's consultants, hence this Office does
not have enough information to render an
opinion on its eligibility for the National
Register of Historic Places. An estimate of
its position is derived from historical
records and considerations of geography and
17th century ordnance.

Delaware - New Jersey Boundary, monuments and
sites #3 and #4, Salem Cove, at mouth of Salem
River.

The boundary markers were not explored during
tha reconnalssance phase of the study. Their
present integrity is not known. However,
their sites meet Criteria A and C of the
National Register in that they mark the
Colonial-period's royal land-granting
activities and boundary demarcation.

Underwvater Archaeological Targets SC01 and
SRO1.

4) Historical and prehistoric materials in the
banks of the Salem River.

800.5 Assessing Effectg

I am of the opinion that the proposed widening and . 2.

Bing
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deepening of the Navigation Channel will not have an effect
on Fort Elfsborg, because its location appears to have been
shoreward of the Channel.

I am of the opinion that the projact will not have an
effect upon the state boundary markers, the monuments or
their sites, provided that contract documents take note of
them in order that they may be avoided in any construction-
related activity; and provided furthermore, that they will be
monitored during the maintenance phase of the navigation
project for damage from wakes.

I concur with the consultant's recommendations that
underwater targets SCOl1 and SROl1 be further investigated.
The report of Phase II work should be submitted to me for
review and the issuing of supplemental Consultation Comments
on the eligibility of the targets and the project's impacts
on them.

I agree with the Environmental Assessment that if the
Salem River's banks are altered by construction and cultural
materials appear, additional investigation would be
necessary.

Disposal of dredged spoils at the Kilcohook Disposal
Area does not involve cultural resources.
Additional Comments:

Conventional provisions for discovery during construc-
tion should be made a part of contract documents.

If you have any questions, yocu may contact me at (609)
292-2023.

Sincerely,

Deputy State Historic
Praservation Officer

NLZ/vs

c: Advisory Council on Historic Preservation
Mr. Robert L. Callegari, Planning Division

Mr. Lavrence C. Schmidt, Planning Groug,.DEP
si

Director John Weingart, New Jersey Div on of

Coastal Resources, DEP
disk#2A:\khclow

3.

concaur. This will be made a provision of the Envirommantal Protection

section of the contract specifications for construction.

4.

Concur. Phase II work for underwater targets is scheduled for the

Precanstruction, Engineering and Design phase of the planning study. The
results of this work will be submitted to the Delaware and New Jersey SHFOs for
their review and comment.

5.

7.

No response required.

OConauwr. This is a standard provision of contract specifications for

conetxuction projects.
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SURFACEWATER MANAGEMENT SECTION DOVER. DELAWARE 19903 {302) 739 .
WATERSHED ASSESSMENT BRANCH 1302} 739
POLLUTION CONTROL BRANCH t302) 739 -
FACILITY SUPPORT BRANCH (302) 739 -
WETLANDS & AQUATIC PROTECTION BRANCH 13021 739 -

1

3

STATE OF DELAWARE
DEPARTMENT OF NATURAL RESOURCES
& ENVIRONMENTAL CONTROL

DIVISION OF WATER RESOURCES
89 KINGS HIGHWAY, P.O. Box 1401

. April 12, 1991

Mr. Roy E. Denmark, Jr. Chief
Environmental Resourcese Branch
Philadelphia District, Corps of Engineers
Custom House, 2nd and Chestnut Streets
Philadelphia, PA 19106

RE: Subaqueous Lands Permit
Salem River Dredging - Deepening and Widening - 801,600 Cubic Yards

Dear Mr. Denmark:

The application for the above-referenced permit was placed on public notice
on February 6, 1991 for a twenty-day review period. This office has
received no objections to the propesed project as a result of our public
notice.

However, because we’ve seen problems in recently submitted monitoring data
the Division of Water Resources is reassessing the impacts of dredging
projects as they relate to our amended "Surface Water Quality Standards®.

Bagsed on our review we have determined that the project is consistent with
the Coastal Zone Management Program and that we will subsequently issue a
permit and associated Water Quality Certificate subject to the joint
development of a suitable monitoring program.

If you have any further questions regarding this matter, please feel free
to call this office.

Surface’ Water\Management Section

William F. Moyer
Tracy E. Skrabal
John Maxted

/d3x
wim91018

Delaware s good nature depends on you!

1. No response necessary.

2. The Fhiladelphia District is working with the Division of Water Resources
to facilitate this review. A technical cammittee has been formed to develop
acceptable monitoring procedures.

3. No response necessary.
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STATE OF DELAWARE
DEPARTMENT OF STATE

DIVISION OF HISTORICAL AND CULTURAL AFFAIRS
. 13 TH Green "

DOVER, DELAWARE 1@0O1 TELEFHONE: (302) 736 - 3685

BUREAU OF ARCHAEOLOGY AND
JISTORIC PRESEAVATION

January 12, 1989

Mr. Robert L. Callegari

Chief, Planning Division
Philadelphia District

Corps of Engineers

Custom House, 2nd & Chestnut Sts.
Ph%ladelphia, PA  19106-2991

Dear Mr. Callegari:

I have received and reviewed the Delaware River Comprehensive Navigation Study
draft Interim Feasibility Report and Environmental Assessment for Salem River,
New Jersey and the various enclosures which included cultural resources
evaluations of terrestrial and underwater environs within the area of the
proposed undertaking. Based on my review of this information, keeping in mind
the limils of the Bureau's political jurisdiction and responsibility, it is
our opinion that the proposed dredging will not affect any significant
submerged resources provided dredging is confined to the existing Salem River
Entrance Channel. Likewise, the utilization of the Killcohook disposal area
will not affect any significant submerged resources.

The identified magnetometer target SC-01, which has the potential to be a
significant resource, will not be affected providing overboard disposal is not
revived as a viable disposal alternative and that no additional dredging is to
occur outside the Entrance Channel.

As for the magnetometer target identified as SR-02, near buoy N-10, we concur
with your conclusion that a Phase II level survey will be required. This
resource, however, is within that State of New Jersey and all further consul-
tation should be directed to the New Jersey Preservation Office.

If you require any additional information or assistance, please do not
hesilate to contact me.

Sincerely,

tur—"

Faye de;tocum, Archaeologist/
aniroq@ental Review Ccordinator

c: Jan Ferguson

1.

No response required.

ected dredg i : ject is
aimaterialdisposalsxteforthgpchoseipm) S
g‘::ldstinql(illcdmksite. No additional dredging is proposed outside
of that discussed in the draft report.

Additiu\alhwstigatimottheﬂi-oztazgetwillbecmrmctaipriorto
the start of initial construction.
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COURT HOUSE
SALEM, NEW JERSEY 08079 )

DAVID A. MULFORD 609) 935-751
Clerk of the Board January 20, 1989 ¢ E;(T. 2(:02s o

U.S. Army Corps of Engineers

Philadelphia District T
Customs House .

2nd & Chestnut Streets

Philadelphia, Pennsylvania 19106

Attention: Planning Division
CENAP - PL - PP

Gentlemen:
As Clerk of the Board of Chosen Freeholders of the

County of Salem I have been instructed to correspond with you
regarding the dredging of the Salem River channel.

The Salem County Board of Chosen Freeholders fully
concurs with the residents of the Township of Elsinboro regarding
the placing of the dredged sand against their respective bulk-
heads (seawall).

1. Placement of materials from stations 8+000 to 13+000 was
examined further by the Corps. As discussed in the Interim
Feasibility Report it was determined the fine nature of the

The Salem County Freeholder Board requests every material would limit usefulness as beachfill.

consideration be given to their request.
Thank you,
Sincerely,

David A. Mulfoyd
Clerk of the Board

DAM/es
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-JOSEPHJ.DYER
Freeholder Director

BOARD OF CHOSEN FREEHOLDERS
COURT HOUSE
SALEM, NEW JERSEY 08079

(609) 935-7610

March 17, 1989 Ext. 202

U.S. Army Corps of Engineers
Philadelphia District Customs House
2nd & Chestnut Street

Philadelphia, Penna. 19106

Attention: Planning Division
CENAP - PL - PP

Gentlemen:

The Salem County Board of Chosen Freeholders semnt you correspondence on -
January 20, 1989 concerning the use of the dredged spoils during the forth-
coming dredging of the Salem River Channel. .

While we support the local township's request to have the sand placed
along its bulkhead, we would not want you to misunderstand our position on the
dredging.

The Board of Freeholders believes very strongly that the Salem River 1.
Channel shasld be dredged to a deeper draft to permit increased activity at the
Salem Port.

We believe it to be of the utmost importance that this dredging be
completed as soon as possible to enhance the viability of the Port and its
Foreign Trade Zone.

The use of the spoils is, of course, a technical decision on the part
of the Corps and that decision in no way changes our solid support for the increas-
ed depth of the dredging.

If there is a need for a formal resolution to state our position, we
would be happy to provide the Corps with that document.

Respectfully,

osevX. Dye M

reeholder Director

JiD/es

ce: Jokn Burke ~ Salem Port Authority
Chuck Ward, Mayor, City of Salem
James Waddington, President, Salem City Council
Pat Knoblock, Economic Developwent Director
Gordon Dahl, Executive Director, S.J.E.D.D.

No response required.

2
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80 Park Plaza, Newark, NJ 07101 /201430-7000  MAILING ADDRESS / PO. Box 570, Newark, NJ 07101

December 14, 1988

Mr. Robert L. Callegari

Chief, Planning Division

Project Planning Branch

Department of the Army

Philadelphia District, Corps of Engineers
Customer House = 2D and Chestnut Streets
Philadelphia, Pennsylvania 19106-2991

Dear Mr. Callegari:

DELAWARE RIVER COMPREHENSIVE
NAVIGATION STUDY

SALEM RIVER, NEW JERSEY

DRAFT INTERIM FEASIBILITY REPORT

We acknowledge receipt of your letter dated November 29, 1988,
requesting our review and comments regarding the above
subject report dated November 1988. We do not have any
objection to the widening and deepening of the Salem River
channel. However, we do have concern with sections of the
study regarding the vertical clearance under our Salem-Keeney
500~kV transmission line.

Paragraph 103, Page 61 of the Main Report and Environmental
Assessment indicated that the river pilots prohibit vessels
with air drafts over 80 feet from transiting the river and
consider 5 feet the minimum safety standard for clearance.
Please be advised that 5 feet is insufficient electrical
clearance from our Salem-Keeney transmission line which
operates at nominal voltage (phase to phase) of 500-kV.

The minimum vertical clearance from our 500-kV conductors to
the vessel should be 18 feet.

In addition, a statement on page B-13 of the Technical
Appendices indicates that the pilots have measured the
clearance under the PSE&G transmission line and found it to
be approximately 85 feet. Please bear in mind that the
clearances at particular times will differ as the conductor
sags change due to temperature variations. The sag of the
conductors in the Salem River crossing span can vary
approximately thirty (30) feet at mid-span.

DEPARTMENT OF THE ARNY
i1hiladelphia District, Corps of Engineers
Custom Bouse~2d & Chestnut Streets
Philndelph{a. Pennaylvania 19106

3
- JAN 2 0 1989

Planning Division

John E. Flynn, P.E.
Principal Engineer - Ti3A
Electric T & D

PSE&G

P.0. Bax 570

Newark, New Jersey 07101

Dear Mr. Flynn:

This is in response to your letter of December 14, 1989 regarding the
Delaware River Camprehensive Navigation Study, Salem River, New Jersey,
Draft Interim Feasibility Report.

Your clarification on the minimm vertical clearance at the
SalemKeeney Transmission line is most helpful. The limits of the
proposed channel widening are marked on the print as you requested.

We have forwarded the print to the Salem River pilots with the clearance”
information to ensure adeguate safety standards for the proposal.

We anticipate further coordination with PSEAG as this project moves
into the preconstruction engineering and design stage. If you have any
further caments or questions, please feel free to contact us.

Sincerely,

/5]

Robert L. Callegari
Chief, Planning Division

The Energy People

95-200%:{400M! B-85
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R. L. Callegari 12/14/88

It is also stated on page B-14 that the Salem Port Authority
contacted PSE&G to determine the feasibility of raising our
wires to 100 feet above MHW in the channel and that our
ultimate sag is defined as when the cable is encrusted with
ice. This information is incorrect. The Salem Port
Authority by letter dated September 17, 1986 (copy attached),
requested that the wires be raised to 150 feet and this
clearance above MHW would be at a maximum (ultimate) sag
designed for an operating temperature of 212°F.

Enclosed are two prints of our Salem~Keeney 500-kV transmission
line plan and profile Drawing No. 11413-R-II, Sheet 7,

showing the line crossing of the Salem River. We would
appreciate the Corps of Engineers marking the limits of the
proposed channel widening within our 200 foot right of way on
one print and returning it for our files.

The required vertical clearances stipulated above should be
included in your study in the interest of navigational
safety. If there are any questions regarding this matter,
please contact me at (201) 430-7761.

Very truly yours,

ohn E. Flynn, P.E.
Principal Engineer - T13a
Electric TsD

Enclosures
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62 Front Street ® Salem, New Jersey 08079
. .(609) 935-6380

Director of Operations
Charies R. Sullivan

Director of
Economic Development
Terry A. Rakiswicz

September 17, 1986

Mr. R.D. Stys, Vice President
Transmission and Distribution
PSE&G

80 Park Place

Newark, NJ 07101

Dear Mr. Stys,

I am writing on behalf of the City of Salem Port Authority
Board of Commissioners to bring to your attention a problem which
is limiting the economic growth of the Port of Salem. Tae wires
owned by your company at the mouth of the Salem River are too low
to offer safe passage for many vessels which could call at a shallow
draft port like Salem. Based on information we have received from
shipping companies utilizing the Port, it has been determined that
this problem could be resolved if the wires were raised to 150 feet.

The local taxpayers and several private companies have made
a8 significant investment in the Port of Salem. To protect this in-
vestment and provide for the viable operation of the Port, we respect-
fully request your assistanceé to correct this problem. We would be
happy to meet with you at your earliest convenience to discuss this
matter.

Thank you for your consideration.

Sincerely,

- é;f'&h. Rakiewicz
S etary/Treasurer

TAR/bh

City of Salem Port Authority
L B PR e

1.

Enclosed with PSESG letter.

No response required.
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manninglon.
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RESILIENT FLOORS

December 22, 1988

Department of The Army

Philadelphia District, Corps of Engineers
Custom House - 2 D & Chestnut Streets
Philadelphia, Pennsylvania 19106-2991

Attention: Mr. Robert L. Callegari
Chief, Planning Division

Dear Mr. Callegari:

Reference: Delaware River Comprehensive Navigation Study - Draft
Interim Feasibility Report and Environmental Assessment
for Salem River, New Jersey; dated November 1988

The referenced document has been reviewed and Mannington has no
comment relative to the establishment of the waterway. Mannington
does urge the Corps of Engineers to scrutinize the disposal of

dredged material within the surrounding areas. Disposal area 25-G

is particularly noted (Figure 13) in that it approaches the boundaries
of the Memorial Hospftal of Salem County and several residential and
business establishments. As I'm sure the Corps of Engineers {is aware,
extensive environmental impact studies and public hearings will be
required particular to the selection of disposal sites.

Sincerely,

MANNINGTON RESILIENT FLOORS

M. Bruce S
Vice President™- Manufacturing

MBJ:s

SALEM, NEW JERSEY 08079 TEL. 609-935-3000

1.

The existing Killcohook dredged material disposal site has been selected
for this project. Site 25-G will not be required.

The appropriate level of environmental coordination has been conducted
with regard to use of the Killcchook site.
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December 23, 1988

Department of the Army
Philadelphia District Corps of Engineers
Custom House - 2nd and Chestnut Streets
Philadelphia, PA 19106

Attention Robert L. Callegari, Chief
Planning Division

Re: Proposed Widening and Deepening of
Salem River in Salem County, NJ

Dear Mr. Callegari: 1. Refer to responses 2 and 3.

As the owner of land known as Tilbury Island located on the North side
of the Salem River Cut-off, I am writing to find out how the proposed improve-
ments will affect my said property and what consideration has been given to 2. It has been estimated that approximately 7 acres of wetlands
the problems of added "wash", mot only at the turning basin but along the will be affected.
entire Cut-off, created by additional and larger ship traffic.

If you will refer to the map attached hereto, I can better explain my
concerns. My first concern is how much of my land, if any, will be taken

to widen the Salem River Cut-off on the North side? : 3. Based on the findings of the feasibility report, the improved
. ) conditions resulting from the project would not increase traffic,

Having lost considerable land on the Southwest corner of my property as but only allow vessels to load more fully. As such the project

a result of the "wash" created largely by increased ship traffic in recent ’ should not further aggravate the existing problems It has been
years, my second concern 1s the possible greater "wash" loss along the entire determined that the cargo ships utilizing the pogt are not the
Cut-off and particularly my Southeast corner by the proposed deepened and source of the problem because the movements of cargo ships are
larger turning basin. coincident with the tide changes and their speed relative to the
I believ J hould b Lved by stoning the Sal water is minimal, therefore, a minimal wake is generated. The
elieve my second concern shou e resolved Ly stoning the en : problems appear to be related to the assisting tugs which have no

gi:::t}cx“;'l'“gi:mg:r t‘l’ :hathd"‘s‘e ‘t’: ““z D::“‘e’:re;ChesaSeakitc‘“‘:t iz:s:“ concern for tidal conditions and therefore don't "time" their
erly direction along the Southeast cormer of my property, movements., - As a result, relative water speeds can be excessive

the distance the turning basis extends northward, and the Southwest corner and >
northward enough to protect that corner--all as marked in red on the attached the ;oe:gl:ffi;;ila]rge wakes. This problem has been addressed with

map.
4. Refer to response no. 3.

As an effected land owner, I would appreciate a response to my questioms

and concerns prior to the scheduled workshop meeting on January 12, 1989, at N ’ .
the old Court House, Salem, New Jersey, as I would not like to express my is:;mem;r::g::d%};a gjl‘:t?éctamyhﬁtggg %ﬁigrggﬁtdax
’

personal concerns in the public meeting. Notwithstanding, this letter may

be considered a part of the record effecting the proposed project. explained the procedure for reimbursement at fair market value for

landowners of affected properties.

Yours very truly,

Z{mplrd g %t—ujﬁvr-tq
AINE B. MULFORD
R. D. #3, Box 79
Country Club Road
Salem, NJ 08079
Ph. (609) 935-3827
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To: Project Planning Branch
Robert L. Callegari
Chief, Planning O0fficer

From: Howard S. George, Jr.
6 Friendship Drive
Salem, New Jersey

As one of the residents living along the Salem River Cut-off,
1 would like to address the dredging proposed for the cut and

the.erogsion of our .propertias.

The plan to widen and deepen the channel will leave the angle
of repose left by the dredging unable to support the material
found in the cut which is sand and gravel, and therefore will

cauge even smore eresion of the banks and also our properties.

My question is, "What is the Corps of Bngineers planning to
do to protect their banks along the cut so that this will not

cauge erosion of our properties?™

If the Corps of Engineers do nothing to protect their banks
and causes the erosion of private property,.is this not an
act of negligence on your part?

1. The material in the cut is an extremely stiff clay with some
intermixed sand and gravel. The channel slopes will be cut back
at 3H:1V. This is very stable,

2. Based on the response to item 1 above no additional protection
is required.

3. Based on the responses to items 1 & 2 above, we do not
consider the lack of bank or slope protection to be an act of
negligence.
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N -RMAN L. SATRICK, Je
RD #3324
SALEM, N, J. 08079

Tebrusry 1%, 10°9

'

YT CCITANDER and
Robert L. Callegari, €
U. S. Army Corps cf Eng
2né anéd Chestnut Street
Philadelphis, Pa, 16106

Dear Bokert,

1 am an Tlzinhoro resident ané have lived in =7y home in
Salem Cove since 1972, I 2o not in 1009 agreement with moat
of the Tlzinhoro residents that the dradsling for *the 7hannel
of the Salem river 1= the complete cause o7 our loss of beach,

Pact 41 ie that I personnally have mcre sand on ¥ bezch
here in <alex Cove than when I moved hers in 1972,

Fact %2 1s that there 1~ more szané nov in the s=ction of
Oakwocd Beach where I Owaaed 2z cotizsre prior to 1972 then wae
there S0-£0 years ago ~hen I was 2 child, 3Both of thece items
are fact ard not theory,

I wonder 1f any studéy has been done to see what 2dvantace

£br the future might bte accomrlished i1f 2 Jetiy was bullt on
the natural sand bar at the mouth of the Salem River and one
on the natural sand bar on Tleinbero Point,

I would certainly appreclate any comwents th=t you could
meke In this matter. Tharnk you.

Yours

Dy 172

¥orman L, Patrick, Jr.

1.
2.
3.

No response required.
No response required.
No studies that we are aware of have been done.
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OTHER CORRESPONDENCE

ITEM
Chairman, City of Salem Port Authority, 2 May 1991
Governor of the State of New Jersey, 11 March 1991

U.S. Coast Guard, Commander, Fifth Coast Guard District,
22 January 1991

President, Salem Maritime Inc., 18 January 1991
Salem River Pilots, 2 June 1990

Department of the Army, Corps of Engineer, Philadelphia
District, Chief, Planning Division, 26 March 1990

Chairman, City of Salem Municipal Port Authority,
26 January 1990

U.S. Department of the Interior, U.S. Fish and Wildlife
Service, 5 August 1987

U.S. Department of the Interior, U.S. Fish and Wildlife
Service, 29 September 1986

U.S. Coast Guard, Captain of the Port, Philadelphia Port,

10 March 1986

Executive Director, Port of Salem, 9 July 1984
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PORT SALEM

P. 0 Box 1001
(609) 935-6380 Salein, New Jersey 08079 FAX (609) 935-8113

Charles R. Sullivan
Director of Operations

May 2, 19%1

Lt, Col., Kenneth H. Clow
bDistrict Engineer

U.8. Army Corps8 of Engineers
Custom House, 2nd & Chestnut St.
Philadelphia, PA 19106

Dear Lt. Col. Clow:

This concerns the Corps ¢f Engineers feasibility study of
deepening the Salem River beyond its authorized 12 foot depth.
A8 notad in ouyr previous correspondence of January 26, 1990 ang
July 9, 1984, the City of Salem Port Authority is the agency
ampoweraed by law to provide the items of non-Federal cooperation
for the improvement project.

We appreciated the opportunity to express our support for
the improvement before the Board of Engineers for Rivers and
Harbors on March 12, 1991, As stated at that time, the Poxt
Authority is very pleased with the recent letter from Governor
Florio which offered state assistance of $2,700,000 for financing
the non-Federal share of the project. The Port of Salem is

- willing and capable to provide the folloWLng items of
cooparation:

. Provisions and maintenance at local expense of adequate
public terminal and transfer facilities open to all on
equal terms and such depths from the Federal channel
line to and between the wharveg at the terminal (berthing
areas) as may be reguired for the accomodation of
vessels at the terminal, ¢onsistent with the Federal
project.y

. Provision without cost of the United States of all lands,
easementg, rights-of-way, and relocation necassary for
the gonstruction, and subsequent Operation and
maintenance of the project including suitable areas,
determined by the Chief of Engineers to be required in
the genaral public interest for initial and gubseguent
digposal of dredged material and necessary retaining

dikes, bulkheads, and embankments therefore, or the cosgts
of such retaining works.

City of Salem Port Authority A-33a
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Holding and savihg the United State free from damages due
to the construction works, except for damages due to the
fault or negligence of tha United states or its contractors,.

Provision during the period of construction 10 percent of
the cost of construction assoclated with general
navigation features and an additional 10 percent of the
cost of the general navigatlon features of the project in
cash over a period not to exceed 30 years, at an interest
rate determined pursuvant to Section 106 of Public lLaw 99-
662. The value 6f lands, eagements, rights-of-way,
relocations, and dredged material disposal areas provided
shall be ¢redited toward the additional 10 percent
payment.

Acconmplishment without ¢ost to the United States of
alterations and relocations as reguired in sewer, water
supply, drainage, and other utllity facilities.

Compliance with applicable provisions of the Uniform
Relocation RAssistance and Real Property Acquisition

Policieg Act of 1978 (P.L. 91-646) and implementing
regulations.

Compliance with Section 601 of the Civil Rights Act of <ﬂ\
1964 (p.L. 83-352). s

Establishment of regulations prohibiting discharge of
unteated sewage, garbage, industrial waste, and other
pollutants into the water of the port by users thereof,
which regulations shall be in &accordance with applicable
laws or regulations of Federal, State, and local

authorities responsgible for pollution prevention
control.

Agsume financial responsibility for clsanup of hazardous
material located on projec¢t lands and covered under the

Comprehensive Environmental Responge, Compensation, and
Liability Act. (CERCIA),

The Port of Salem looks forward to continued growth at our

facilities. As suCh we are prepared to work with the Corps
towards a Local Cooperation Agreement and construction of the

project,

Sincerely,

> GBI

Jaghn ﬁﬁéke, Chairman

A-53b



STATE OF NEW JERSEY

OFFICE OF THE GOVERNOR
CN-001

TRENTON
08625

JiMm FLORIO
GOVERNOR

March 11, 1991

Lieutenant Colonel Kenneth H. Clow
J.S. Army Corps 0f Engineers
Philadelphia District

U.8. Customs House

2nd and Chestnut Streets

Pniladelphia, Pennsylvania 19106-2951

Dear Lt. Colonel Clow:

! am writing to you regarding the U.S8. Army Corps Salem River
Channel project in Salem City, New Jersey.

I understand that proposed preconstruction and engineering anad
design costs for this project are $10,000, 000 for the federal share
and $2,700,000 for non-federal.

At this time, I wish to assure the U,8., Army Corps of En?ineers
that the State of New Jersey supports this project, the Feasibility
Study findings, and expresses an intent to fund the non-federal
share of the above improvements at time of construction.

truly yours,

GOVERNOR

A-53c



Commander Federal Building
us. Deportmem 2 Fifth Coast Guard District 431 Crawford Street
of Transportation ™\: Portsmouth, VA 23704-5004

Ph : -
United States staff sy 4) 398-6230
Coast Guard (oan)
16500
22 JAN 1991
From: Commander, Fifth Coast Guard District
To: Commander, U. S. Army Engineer District, Philadelphia

Subj: ATON IMPROVEMENTS TO SALEM RIVER NAVIGATION PROJECT

1. This 1is to confirm a phone conversation with Ms. Barbara
Stratton regarding the Salem River Navigation Project. Ms.
Stratton inquired as to the costs of, and necessity for,
additional aids to navigation in Salem River to support a Corps
of Engineers planned improvement to the federal project (180 ft
wide channel).

2. The Coast Guard completed upgrades to the federal aids to
navigation in Salem River Entrance in 1989 and 1990. The aids to
navigation were constructed in positions outside of the planned
project expansion. Therefore, there will be no additional costs
associated with the expansion of the current project, if the
channel alignment remains the identical toc the current project
and the project width does not exceed 180 ft.

3. If you desire further information, please call me at FTS 393~
6230 or comm (804) 398-6230.

D (it o

£ el L
/JQHN R. WALTERS

- direction

Copy: WAMS
CG GP Philadelphia
CG ANT Philadelphia
CGC RED O0AK

A-53d
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JAN 18’31 1TSS SALEM MARITIME FRk 589-335-5£36 =L

Salem Maritime Inc.

Phone: (609) 935-4881 100 West Broadway FAX: (609) 935-6696
P. Q. Box 74
Salem, New Jersey 08079

VIA FAX 1-215-597-9448
JANUARY 18th 1994

U.S. ARMY CORPS OF ENGINEERS
PHILADELPHIA DISTRICT
CUSTOM HOUSE

2nd & CHESTNUT STREETS
PHILADELPHIA PA 19106

ATTN: MR, ROBERT CALLEJARI
CHIEF PLANNING DIVISION
USCUE CENAP/PL

Dear Mr, Callejari,

We refer %0 our various discussions pertaining to the AIR DRAFT in the
SALEM RIVER.

We are referring to page 78 of the SALEM RIVER NEW JERSEY INTERIM FEASIBILITY
REPORT AND ENVIRONMENTAL ASSESSMENT dated July 1990. We are of the opinion
that the airdraft does not have to be changed at all to accommodate vessels
which can handle up to 10,000 tons of cargo.

This {s the maximum vessel size anticipated for the project depths being
considered and therefore this entire vessel class would not be constrained
by the overhead clearance. For larger vessels this could be & problem,
however with variations between vessels and such features as whip antennas
aTd collapsable masts, there is a significant variation for a given vessel
class.,

If you need any further information please do not hesitate to contact me.
Sincerely yours,
SALEM MARITIM

gesAleiar, President

GM/aa
A-54






SALEM RIVER PILOTS

Laurence B. Knapp, Jr. Richard L. Beebe
P.0O. Box 4367 P.O. Box 758
Wilmington., DE 19807 . Lewes, DE 19958
(215) 388-2604 (302) 645-9498

Thomas P. Robinson
P.0. Box 259
Rehoboth., DE 19971
(302) 227-7216

Port of Salem Vessel Recommendations: Date: 06/02/90

iInder the current conditions at the Port of Salem we recom-
mend, under normal tidal conditions, that vessels not ex-—
ceed the following:

Length Overall: 350

Maximum Breadth: 65"

Maximum F.W. Draft: 15'06" At Mean High Water!

Maximum Air Draft: 85' (15' Clearance at Power Cablé)

A-55



DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—2 D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106-2001

MAR 2 6 1990

REPLY TO
ATTENTION OF

Planning Division

John D. Burke, Chairman
City of Salem Municipal
Port Authority
465 E. Broadway
Salem, New Jersey 08079

Dear Mr. Burke:

Enclosed for your reference is additional material to be
incorporated into the Local Cooperation Agreement which will be a .
part of the Final Feasibility Report Study for the Salem River. You
were provided with a model Local Cooperation Agreement during the
completion of the draft report released in November 1988. The
language in the memorandums (Project Management Guidance Letter

Mumber 2, LCA Provisions on Hazardous and Toxic Wastes dated March 2,

1990 and Project Management Guidance Letter Number 5, Disclosure of
Lobbying Activities dated February 13, 1990) will be part of the LCA
package for the Salem River project.

We are unaware of any problems related to hazardous and toxic
wastes in the vicinity of the Salem project. Chemical testing of
channel material has not revealed any significant levels of
pollutants in the material to be dredged. We also would anticipate
no problems related to dredged material disposal areas. Please '
inform us if you know of any previous industrial activities or
disposal which might relate to this project. )

Please contact Ms. Barbara Stratton at Area Code 215-597-5957
with any questions you have on this modification to the LCA process.

Sincerely,

L
dﬁ%zz&t:t L. Callegar1

Chief, Planning Division

Enclosures
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m e Salem, New Jersey 08079

Director of Operations
L] . (609) 935-6380 " Charles R. Sullivan

January 26, 1990

Lt. Colonel Kenneth H. Clow
District Engineer

U.S. Army Corps of Engineers

Custom House, 2nd & Chestnut Streets
Philadelphia, PA 19106

Attention: CENAP-PL
Dear Lt. Colonel Clow:

This concerns the Corps of Engineers ongoing feasibility
study of deepening the Salem River beyond its authorized 12 foot
depth. The City of Salem Port Authority is the agency empowered
by law to provide the non-Federal cooperation required to improve
the project. ‘

The study was initiated in response to our first letter of
intent dated July 9, 1984 and we updated our intent to cooperate
in this project on December 8, 1989.

At the current time, thée non-Federal share of thlS project
will be financed by the follow1ng methods.

a) PFunding from the State of New Jersey Capital Improvement
Bill which reflects the projected public agency participation
through Fiscal Year 1997 for U.S. Army Corps of Engineers
navigation projects authorized by Congress.

b) Funding from harbor use fees based on ‘the tonnage
benefitting from the improved depth. The Salem Marine Terminal
Corvoration anticipates shipping 60,000 tons of export for the
year 1990 and also expects to increase that figure by the project
base year of 1995. Mid-Atlantic Shipping and Stevedoring Inc.
estimates handling 75,000 tons of cargo in 1990 and is currently
designing an additional berth which will increase capacity. Port
facility improvement planned by the base year are required as
part of the lease arrangements with Salem Marine Terminal.

City of Salem Port Authority
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U.S. Corp of Engineers
Lt. Colonel Clow
January 26, 1990

page 2

Therefore, the future Salem Port Authority expenses will include
annual operating expenses and financing of the local share of the
Federal project.

Based on the current funding schedule the pre-construction
engineering and design work will be completed for the project in
1993. Assuming construction in Fiscal Year 1994, it is our
understanding that the Port of Salem will be responsible for
providing $2,144,000, which represents the initial non-Federal
share of the general navigation features of the project.

I anticipate that this assurance of our support for the
project is satisfactory.

Sincerely,

A

Jo¥n D. Burke, Chairman
C¥ty of Salem Municipal
Port Authority

JDB/bh
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
P.0. Box 534
705 White Horse Pike

Absecon, New Jersey 08201
(609-646-9310)

August 5, 1987

Lt. Colonel G. William Quinby

District Engineer, Philadelphia District
U.S. Army Corps of Engineers

Custom House, 2nd and Chestnut Streets
Philadelphia, Pennsylvania 19106-2991

Dear Colonel Quinby:

This constitutes our planning aid report entitled, "A Survey of Fish and
Wildlife Resources in' the Lower Salem River Navigation Project Area, Sajlem,
New Jersey (Delaware River Comprehensive Navigation Study).” This report is
of a reconnaissance nature for planning assistance only and does not
constitute the report of the Secretary of the Interior on the project within
the meaning of Section 2(b) of the Fish and Wildlife Coordination Act (48
Stat., 401, as amended; 16 U.S.C. 661 et seq.), nor does it represent the
review comments of the Department on any forthcoming environmental statement.

Except for occasional transient species (bald eagle, peregrine falcon), no
federally listed or proposed endangered or threatened species under our
jurisdiction are know to exist inm the project impact area. Therefore, no
Biological Assessment or Section 7 consultation under the Endangered Species
Act is required with the Fish and Wildlife Service. However, this
determination may be reconsidered 1if additional information on listed or
proposed species becomes available or if project plans are changed
substantially. A compilation of federally listed species in New Jersey is
enclosed as Appendix A. ,

We look forward to working with your staff on this project in the future and
would like to receive the Corps' comments on the report. If you have any
questions cemcerning any aspect of the report, please contact Mr. Allen
Jackson of %j’;‘ff .

O
Sincerely,

Cliff rd G. Day
Field Supervisor

Enclosure
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PLANNING AID REPORT

A Survey of Fish and Wildlife Resources in the
Lower Salem River Navigation Project Area, Salem, New Jersey
(Delaware River Comprehensive Navigation Study)

Prepared for:

) U.S. Army Corps of Engineers
Fo Philadelphia District
Philadelphia, Pennsylvania 19106-2991

Prepared by:
U.S. Department of the Interior
Fish and Wildlife Service
Absecon, New Jersey 08201

Preparer: Allen C. Jackson
Project Leader: Clifford G. Day
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I. Introduction and Scope

In the Fish and Wildlife Service's (Service) September, 1986 plananing aid
report entitled, "A Survey of Fish and Wildlife Resources in the Salem River
Navigation Project Area (Delaware River Comprehensive Navigation Study) Salem,
New Jersey,” the Service recommended fish sampling and a reconnaissance of
waterfowl/waterbird use in the project area in order to assess fish and
wildlife impacts from proposed channel modifications.

This planning aid report provides the results of an interagency fish sampling
survey and a reconnaissance of waterfowl/waterbird use in the project area,
conducted in the spring of 1987. The report also includes an evaluation of
proposed project impacts on fish and wildlife, suggested mitigation and other
appropriate recommendations.

This planning aid report presents information that is based upon the
following: 1) fish sampling and waterfowl/waterbird investigations conducted
on May 7, May 28 and June 23, 1987, by the Service and the New Jersey Division
of Fish, Game and Wildlife; 2) review of Corps' project documents; 3) prior
Service reports; and, &) coordination with the New Jersey Division of Fish,
Game and Wildlife., Objectives of this planning aid report are to: 1) present
the results of conducting fish sampling and waterfowl/waterbird
reconnaissance; 2) identify potential project impacts to the investigated
species; and, 3) recommend means and measures to avoid, minimize or
compensate for fish and wildlife damages which would result from project
implementation.
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I1. Description of Project Plans

The existing Salem River Federal Navigation Project was adopted in 1925 and
initially dredged the-river to authorized dimensions in 1928. This project
provides navigational access between the City of Salem, New Jersey and the
Delaware River Federal Navigation Project in the Delaware River (see Figure
1) The authorized channel is approximately 5 miles long and has a project
depth of 12 feet at mean low water. Channel width is 150 feet in Salem Cove,
narrowing to 100 feet at the "cut off"” at Sinnicksons Landing. The authorized
channel extends from Elsinboro Point at the southwestern corner of Salem Cove
to the New Jersey Route 45 highway bridge in Salem. Dredging of the Little
Salem River portion of the channel has been deferred because additional depth
is not required in that reach.

The project area was dredged in 1984 for maintenance purposes with disposal
adjacent to the channel in Salem Cove. Approximately 400,000 cubic yards of
bottom materials were removed from the entrance channel in Salem Cove.
Upriver sections of the channel were not dredged. The next prior incidence of
maintenance dredging was in 1961.

The Corps proposes to modify the channel dimensions to provide an 18-foot
depth at mean low water and a channel width of 180 feet. The channel would
have a 3 or 4 to 1 side slope and generate in excess of 1 million cubic yards
of dredge spoil. According to the Corps, estimated impacts from proposed
dredging include losses of 7 acres of vegetated wetlands and 5 acres of
shallow water habitat. Alternative depths and widths are also being
investigated.
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III. Fish Sampling Investigation

A. Methods

Fish sampling occurred on the lower Salem River on May 5, May 28 and June 23,
1987.. The Service, in coordination with the New Jersey Divxslon of Fish, Game
and Wildlife, collected fish by gill netting and hand seining to obtain
biological data representative of conditions in or adjacent to the proposed
channel deepening and widening project.

Each sampling day involved setting a single gill net followed by hand seining
in 2 to 4 areas before returning to retrieve the net. The gill net was a 200~
feet by 6-feet, 2 inch to 5 inch variable mesh experimental net which was set
on the bottom in approximately 10 feet of water. The set, Site A (Figure 2),
was positioned under the powerline crossing (from Hickory Island to
Sinnicksons Landing), approximately 50 feet parallel and offshore on the north
side of the Salem River. This site is exposed to the Delaware River, as well
as to the strong currents associated with daily tidal exchanges. There is a
steep drop-off from the bank, apparently due to exposure and currents. This
area would be immediately adjacent to, but not part of, the dredging project.

After the gill net was set, the investigators hand-seined shallow water areas
with a 200-feet by 8-feet net with 1/4 inch mesh. The top of the net is
supported by floats while the bottom is weighted. One end of the net was held
on shore while the net was deployed by boat, returning to shore after a 200-
feet sweep was deployed. The net was then retracted by hand, The hand seine
was used since it is designed to catch all sizes of fish within shallow water
areas.

On May 5, 4 sites were hand seined (Figure 2). Sites 1 and 2 are located on
the south side of the Salem River, directly west of the powerline crossing.
Site 1| is an area just off a small sandy beach, while Site 2 is immediately
adjacent, but southwest to Site l. Site 2 includes wetland vegetation
(Spartina alterniflora) and is situated on the cove side of a tidal tributary.
Site 2 was not sampled June 23 due to vegetative growth and high tides. Sites
1 and 2 could be considered to be one sampling site. The area comprising
these sites is sheltered from the Delaware River. This has resulted in'less
erosion problems, a gently sloping shoreline and densely vegetated wetlands.
Sites 1 and 2 lie outside the proposed navigation project. ’

g4 are located in the "new cut,” an artificial channel that is
proposed te-JW.deepened and widened. The "new cut” by-passes a natural oxbow
in the rtvdf, thereby allowing for a direct ebb and flow of the tides.
Mannington Meadows which drains Salem River and Mannington Creek and Fenwick
Creek converge on this area creating strong current velocities on both the
incoming and outgoing tides. Steep slopes occur on both sides of the channel.

Sites 3 aud
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Sampling in this area was very difficult due to current action and thus,
restricted sample site selection. Site 3 (Figure 2) is on the north side of
the "new cut” along a short gravel area supported by spotty vegetation
(Scirpus americanus and Spartina alterniflora). Site 4 (Figure 2) is opposite
Site 3 on the south side of the "new cut.” This area is influenced by
development, was heavily riprapped for erosion control and contained little
vegetation. Site 4 was not sampled May 28 or June 23 because of hazardous
currents.

B. Results

During the 3 days of sampling (Table 1) that were conducted May 7, May 28 and
June 23, 1987, a total of 1,130 fish were collected and identified,
representing 20 different species (Table 2). Ninety percent were represented
bay anchovy (69%), striped killifish (8%), Atlantic silverside (7.7%) and
white perch (6%). The remaining species include carp, bluefish, pumpkinseed,
mummichog, white catfish, Atlantic menhaden, gizzard shad, alewife, American
shad, blueback herring, channel catfish, white crappie, American eel, sundial,
golden shiner and brown bullhead. In addition, but not listed in Table 1,
were grass shrimp and various species of crabs.

Of particular note is the sample presence of American shad, a State endangered
species. Lupine (1987) determined these shad are juveniles that overwintered
in the estuary. Most of the other fish species collected were also juveniles
that were utilizing the lower Salem River as a nursery area.

The New Jersey Division of Fish, Game and Wildlife monitors American shad to
determine population size. Recent water quality improvements are believed to
have had a beneficial effect on the expanding shad population in the Delaware
River. Zich (1977) confirmed spawning runs of alewife in the Salem River.
Since the Salem River historically spawned shad, continued improvements in
water quality may restore shad as a spawning species.

Almost all the sampling data were obtained by hand seining. The gill net sets
provided little information due to debris clogging the nets, current
velocities preventing proper sets and possible human disturbance. Therefore,
any information obtained from the gill net sampling should be considered
nonconclusive.
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Table 1

FISH SAMPLING DATA

GILL NET
SITE A

5/7/87 5/28/87 6/23/87 TOTAL
WHITE PERCH 1 1 2
CHANNEL CATFISH 1 l 2
BROWN BULLHEAD : 1 1
5

HAND SEINE

SITE 1

5/7/81 . 5/28/87 6/23/87 TOTAL
BAY ANCHOVY 84 >150 45 >279
STRIPED KILLIFISH 30 > 15 > 45
ATLANTIC SILVERSIDE > 20 43 63
WHITE PERCH 18 18
ALEWIFE 1 1
ATLANTIC MENHADEN 6 6
WHITE CATFISH 3 1 4
GOLDEN SHINER 1 1
CARP 1 3 3 7
BLUEFISH 11 11
SUNDIAL l 1
AMERICAN EEL 1 i
PUMPKINSEED !
438
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Table 1 (cont.)

HAND SEINE
SITE 2
5/7/87 5/28/87 6/23/87 TOTAL
BAY ANCHOVY 117 230 UNABLE 347
STRIPED KILLIFISH 2 38 TO 40
MUMMICHOG 8 SEINE 8
WHITE PERCH 18 12 30
ALEWIFE 2 2
GIZZARD SHAD 5 5
BLUEBACK HERRING 2 1 3
CARP 4 6 10
WHITE CATFISH 1 3 4
SUNDIAL 1 1
WHITE CRAPPIE 2 12
PUMPKINSEED 12 464
HAND SEINE
SITE 3 2
5/7/87 5/28/87 6/23/87 TOTAL
BAY ANCHOVY 5 75 65 145
ATLANTIC SILVERSIDE 25 1 26
WHITE PERCH 9 4 13
ALEWIFE 1 1 2
AMERICAN SHAD ~ 4 4
BLUEFISH 6 6
CHANNEL CATFISH 1 1
AMERICAN EEL 1 1
CARP 2 2
700
HAND SEINE '
SITE &4 -
5/7/87 5/28/87 6/23/87 .  TOTAL
STRIPED KILL® 7 DID NOT DID NOT 7
WHITE PERCH 4 SAMPLE SAMPLE 4
BAY ANCHOVY 2 2
GIZZARD SHAD 1 1
14
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Table 2

SUMMARY OF FISH SAMPLING

BAY ANCHOVY - Anchoa mitchilli

STRIPED KILLIFISH.- Fundulus majalis
ATLANTIC SILVERSIDE - Menidia menidia
WHITE PERCH - Morone americana

CARP - Cyprinus carpio

BLUEFISH - Pomatomus saltatrix
PUMPKINSEED - Lepomis gibbosus
MUMMICHOG - Fundulus heteroclitus
WHITE CATFISH - Ictalurus catus
ATLANTIC MENHADEN —~ Brevoortia tyrannus
GIZZARD SHAD - Dorosoma cepedianum
ALEWIFE - Alosa pseudoharengus
AMERICAN SHAD - Alosa sapidissima
BLUEBACK HERRING - Alosa aestivalis
CHANNEL CATFISH - Ictalurus punctatus’
WHITE CRAPPIE - Pomoxis annularis
AMERICAN EEL - Anguilla rostrata
SUNDIAL - Scophthalmus aquosis

GOLDEN SHINER - Notemigonus crysoleucas
BROWN BULLHEAD - Ictalurus nebulosus
TOTAL
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IV. Waterfowl/Waterbird Investigation

A. Methods

Concurrent with fish sampling, Service biologists made visual observations (on
foot or by boat) of waterfowl and waterbird use in the project area.
Additionally, an investigation of the oxbow island was conducted to determine
nesting activity and bird usage at sites adjacent to the project area.
Available information on Federal/State listed threatened and endangered
species, as well as winter waterfowl census data, were also reviewed.

B. Results

The project area is within the historic range of the federally-designated
endangered bald eagle and peregrine falcon. The only confirmed pair of
nesting bald eagles in New Jersey is in Cumberland County. Nesting activity
has also been observed in Mannington Meadows and in Alloways Creek (Clark,
1987). Although these nesting attempts have not been successful they provide
evidence to the excellent habitat for the eagle that the area provides.
Additionally, a pair of eagles recently overwintered during 1986 to 1987 in
Mannington Meadows (Clark, 1987). ’

Peregrine falcons nest on the Delaware Memorial Bridge. Reynolds (1987)
reports nesting activity on this bridge during the last 3 years, but nesting
success is unknown. Further upriver, the Commodore Barry Bridge has provided
successful nests in 1986 and 1987 (Clark, 1987).

Clark also reports 9 successful nests in 1987 on Artificial Island for the
State threatened osprey.

The Salem River and adjoining wetlands provide valuable habitat for thousands
of migratory waterfowl annually. The river is censused each year in early
January to monitor populations. The 1985 aerial census, which begins at Fort
Elfsborg Road and ends at Salem Canal, disclosed 8,225 Canada geese, 600 black
duck, 400 mallard, 100 American widgeon, 100 scaup, 500 bufflehead and 50
tundra swan (U.S. Fish and Wildlife Service, 1985). '

Supawna Meadows National Wildlife Refuge (Figure 3), provides excellent
interspersios of aquatic and wetland habitat north of Sinnicksons Landing.
This refuge §f& particularly valuable as a stopover location during waterfowl

resting and feeding when species occurrence and population are
rels.

Service reconnaissance of the project area provided information to conclude
that waterfowl and waterbirds do not nest in wetlands bordering the "new cut.”
The banks are steep and dense stands of common reed grow adjacent to the north
bank. Nesting activity in this immediate area was not observed.

10
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The wetlands qn the oxbow island, as well as the tidal tributaries which flow
through the island, provide feeding and resting habitat for various waterfowl
and waterbirds. The wetland banks are also being utilized as dens by
muskrats. Me€saley (1987) reports that the oxbow island yielded 600-700
muskrats fog 2 part-time trappers during the trapping season between
November 15 to .March 15. McCauley also believes the island can sustain a
1,000-1,200 yearly harvest of this species.

LMY HWR
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V. Conclusions and Recommendations

The preliminary impact assessment in the Service's September, 1986 planning
aid report predicts that environmental impacts would result from the project
as proposed. Fish and wildlife resource impacts fall into the following two
categories: 1) water quality impacts; and 2) direct loss of habitat (e.g.,
shallow water and wetlands).

Water quality impacts are associated with water column degradation from the
dredging operation. Any activity which adversely affects water quality during
spring and fall has the potential for interfering with or halting fish
passage. Water quality problems could also impact fish nursery areas. For
example, migration spawning and early growth of anadromous fish may be
disrupted by turbidity depending on the type of dredge equipment used or time
of dredging. Dredge induced turbidity may also interfere with fish movements,
smother fish eggs and clog gills. These adverse impacts can be minimized by
using hydraulic dredging or by timing dredging to 'avoid the months of March,
April, May, September, October and November.

Loss of shallow water habitat and vegetated wetlands is proportional to the
depth and width of channel dimensions. The present channel, in the "new cut,”
is 12-feet deep and 100-feet in width. The Corps provided the following
channel dimensions and estimated impacts to wetlands and shallows resulting
from project implementation:

Channel dimensions (feet) Eavironmental loss (acres)
depth width wetlands - shallows
14 160 4.5 4.0
16 170 5.5 4.5
18 180 7.0 5.0
20 250 9.0 5.5
22 ‘ 280 13.0 6.5
24 280 17.0 7.0

Under the provisions of the Service's Mitigation Policy (Federal Register,
Vol. 46, No. 15, January 23, 1981), the wetlands and nearshore shallows in,the
project area are designated as Resource Category II. The cover types that
would be impacted by the project are estuarine emergent, estuarine intertidal
and estuarine subtidal. The evaluation species for the estuarine emergent
cover type is the black duck, a species of special emphasis in this region.
The snowy egret was evaluated as a frequent inhabitant of the estuarine
intertidal area, while the American shad (a State endangered species) was
evaluated for the estuarine subtidal cover type. The habitat in the project
impact area is of high value to these evaluation species and is scarce or
becoming scarce in the ecoregion. The mitigation goal for Resource Category
II habitat is no net loss of in-kind habitat values. Therefore, the Service
recommends in-kind replacement on at least a 1 to 1 ratio.

13
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Selection of a final plan to avoid or minimize biological impacts is required
by the U.S. Environmental Protection Agency's Section 404(b)(1) Guidelines
(Federal Register, Vol. 45, No. 249, December 24, 1980). Additionally,
selection of a plan with less environmental impacts will minimize the need for
habitat compensation. In this regard, the Service recommends selection of a
l6-feet dredge depth.

Replacement of shallow water habitat in the “new cut™ area may possibly be
compensated for on-site by designing a gentle slope on the oxbow island at a 5
to | ratio. However, this may exacerbate wetland taking, and shallows
creation may not be practical given the strong current velocities eroding the
area. Structural alternatives such as riprap or angled groins may be
necessary to stabilize the area or portions of it. Therefore, the Service
recommends that the Corps investigate the feasibility of creating a more
gentle slope into project design and its effects on wetland taking.

Wetland losses should be mitigated by creating an equal amount of wetlands
from an unproductive upland habitat. There appear to be sufficient sites
(dominated by common reed) on Supawna Meadows National Wildlife Refuge which
are suitable for wetland creation. The Service is available to provide
technical assistance in determining the feasibility of wetland creation on the
refuge. If mitigation on the refuge does not materialize, the Corps shquld
investigate other appropriate sites to implement compensatory mitigation alo#g
the Salem River. For example, the upland section of the oxbow island miy
provide adequate area to provide for compensation requirements. %

-
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- FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES

IN NEW JERSEY

Common Name Scientific Name Status Distribution
FISHES: .
Sturgeon, shortnose* Acipenser brevirostrum E Hudson and Delaware
’ Rivers plus other
Atlantic coastal
rivers
REPTILES:
Turtle, green¥* Chelonia mydas T Oceanic summer visitor
- coastal waters
Turtle, hawksbill#* Eretmochelys imbricata E Oceanic summer visitor
coastal waters
Turtle, leatherback* Dermochelys coriacea E Oceanic summer visitor
coastal waters
Turtle, loggerhead# Caretta caretta T Oceanic summer resident
) coastal waters
rarely nests:
Cape May and Atlantic
i Counties
Turtle, Atlantic Lepidochelys kempii E Oceanic summer resident
ridley* coastal waters
BIRDS:
Eagle, bald - Haliaeetus leucocephalus E Entire state
Falcon, American Falco peregrinus anatum E Entire state -
peregrine : re-establishment to
former breeding
. range in progress
Falcon, Arctic Falco peregrinus tundrius E Entire state migratory -
.. no nesting
Piping Plover Charadrius melodus T Entire State
MAMMALS : .
Cougar, eastern Felis concolor cougar E Entire state - probably
extinct
Whale, blue* Balaenoptera musculus E Oceanic
Whale, finback#* Balaenoptera physalus E Oceanic
Whale, humpback®* Megaptera novaeangliae E Oceanic
Whale, right#® Eubalaena spp. (all species) E Oceanic
Whale, sel% Balaenogtera borealis E Oceanic
Whale, sperm#® Physeter catodon E- Oceanic
MOLLUSKS :
None
PLANTS :
Small whorled pogonia Isotria medeoloides E Bergen (Franklin Lakes,

Closter), Mercer
(Trenton), & Sussex
(Montague, Sparta,
Hainesville) Counties

*Except for sea turtle nesting habitat, principal responsibility for these species is
vested with the National Marine Fisheries Service.
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UNITED STATES
DEPARTMENT OF THE INTERIOR.
FISH AND WILDLIFE SERVICE

Suite 322
311 South Allen Street
State College, Pennsylvania 16801

September 29, 1986

Lt. Colonel Ralph V. Locurcio

District Engineer, Philadelphia District
U.S. Army Corps of Engineers

Custom House, 2nd & Chestnut Streets
Philadelphia, Pennsylvania 16801

Dear Colonel Locurcio:

This constitutes our plananlng aid report entitled "A Survey of Fish and
Wildlife Resources in the Salem River Navigation Project Area, Salem, New
Jersey". This report is of a reconnailssance nature and does not coastitufe the
raport of the Secretary of the Ianterior on the project within the meaning of
Section 2(b) of the Fish and Wildlife Coordination Act, nor does it represent
the review comments of the Department on any forthcomiag environmental
statement.

Except for occasional transient species, no federally listed or proposed
endangered or threatened species under our jurisdiction are known to axist in
the project impact area, Therefore, no Blological Assessment or Section 7
consultation under the Endangered Species Act 1s required with the Fish and
Wildlife Service., However, this determination may be reconsidered 1if
additional information on listed or proposed specles becomes available or 1iE
project plans are changed substantially, A compilation of federally listed
species 1n New Jersey is enclosed in Appendix B.

We look forward to worklng with your staff on this project in the future.
Sincerely,

P lsits %«/

Charles J. Kulp
Fleld Supervisor

Enclosures
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A Survey of Fish aad Wildlife Resources in The
Salem River Navigation Project Area
(Delaware River Comprehensive Navigation Study)
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I. Introduction and Scope

This planning aid report (PAR) provides fish and wildlife information, a
preliminary impact assessment and recommendations to reduce adverse impacts to
fish and wildlife resources associated with the proposed comnstruction and
operation of a modified navigation project in the Salem River, New Jersey.
The Corps'study was authorized by a series of resolutions by the Committee on
Public Works, United States Senate in 1954 and 1974, and by the House of
Representatives, Committee on Public Works in 1964. The purpose of the study
is to 1investigate the need to expand navigation channels and anchorages for
commercial shipping interests. -

Our PAR is based on a review of Corps project documents, prior Fish and
Wildlife Service (Service) reports, coordination with the New Jersey Division

of Fish, Game and Wildlife and a site visit conducted on April 26, 1985. It is
not intended to be a comprehensive treatment of fish and wildlife, project
affects or mitigation. The objective of the PAR is to review available data,
identify project impacts and recommend means and measures to avoid, minimize or
compensate for fish and wildlife damages which would result from the proposed
project modifications.

Much of the information in this report is taken from a prior PAR entitled
"Delaware River Dredging Disposal Study, Small Navigation Projects,” dated
October 1981 (U.S. Fish and Wildlife Service, 1981). Coordination with the
New Jersey Division of Fish, Game and Wildlife suggests that no additional
fishery data for the Salem River is available for this report.
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II. Description of Project Plans

The existing Salem River Federal Navigation Project, adopted in 1925 and
initially dredged to authorized dimeasions in 1928, provides navigational
access between -the City of Salem, New Jersey and the Delaware River Federal
Navigation Project (see Figure ]1). The authorized channel is approximately 5
miles long and has a project depth of 12 feet at mean low water. Channel width
is 150 feet in Salem Cove, narrowing to 100 feet at the cutoff at Sinnickson
Landing. The authorized channel extends from Elsinboro Point at the south-
western corner of Salem Cove to the New Jersey Route 45 highway bridge in
Salem, Dredging of the Little Salem River portion of the channel has heen
deferred because additional depth is not required in that reach,

The project area was dredged in 1984 for maintenance purposes with disposal
adjacent to the channel in Salem Cove. Approximately 400,000 cubic yards of
bottom materials were removed from the entrance channel in Salem Cove. Upriver
sections of the channel were not dredged. The next prior incidence of
maintenance dredging was in 1961.

Corps planners have not completed channel dimensions for the proposed
modification., However, a 200-foot wide channel the full length of the existing
project is being considered., This channel would have 3 or 4 to 1 side slopes
and be 24 feet deep at mean low water, Amounts to he dredged are unknown, but
could exceed 1 millioa cubic yards. Spoil may be deposited at one or more of
the potential disposal areas discussed later in the report,
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III. Fish and Wildlife Resources

A. Aquatic and Terrestrial Habitats

The Salem River drains about 100 square miles of the Delaware River Basin in
Salem County. It begins as a moderately fast-moving stream and becomes a slow-
moving tidal river before emptying into the Delaware River estuaty at rivermile
58. The river discharges an average of 131 cubic feet per secoand, has an
average tidal range of 5.4 feet and is generally oligohaline (0.5-5.0 ppt).

The river at the upper end of the malntained reach (Rt 49 bridge) 1is
approximately 400 feet wide, It broadens to 4,000 feet before entering Salen
Cove. New Jersey water quality standacds specify the following uses for the
Salem River: industrial water supply after reasonable treatment; wildlife;
propagation of resident fish and other aquatic life, passage of anadromous
fish; primary contact recreation; and navigation. Existing water quality in
the project reach is poorly documented. A single water sample taken by the
Corps in July 1983 indicated acceptable water quality., Channel sediment
testing by the Corps in 1983 suggests that sediments are not contaminated by

metals or toxic organics (Army Corps of Engineers, 1984; Ichthyological
Assoclates, Inc., 1980).

Agricultural, wetland and residential/industrial are the dominant land uses
bordering the Salem River., Agricultural fields are generally located inland
from the river, tributarles and adjoining wetlands., Examples of this cover
type can be found along Ammellbury Road and Foct Elfsborg Road south of the
river and Peanns Grove/Salem Road north of the river. Small grains (wheat and
corn) are the most important crops.

Estuarine Intertidal Emergent Wetland i{s the major wetland type fn rhe project
area, This wetland type ocenrs on both sides of the river, often following
unnamed tributaries a mile or more inland. . Saltmarsh cordgrass 1s common at
the mouth of the river on both shores, particularly within the Supawna Meadows
National Wildlife Refuge. Common reed grass 1is dominant in upriver and
tributary wetlands; for example, on the island north of Sinnickson Landing.
Emergent wetlands at the upper end of the project area are comprised of mixed
freshwater species such as wild rice, arrow arum and spatterdock. Examples

include Fenwick Creek (Little Salem River) and Mannington Meadow (Walton, T.E.
and Patrick, 1973).

Numerous non-tidal wetlands, classified as Palustrine Emergent, Scrub-Shrub or
Forested, also occur within the project area., Cattail, hlack rush and common
reed grass are the most prevalent specles in Emergent Wetlands and are often
found in low areas adjoining agricultural fields. Scrub-Shrub Wetlands may
also occur 1in low areas, particularly where drailnage ditches have not haeen
malntained. Southern arrow-wood 18 typical of the Scrub-Shrub Wetland class
and may be found adjacent to the Salem County landfL1ll aleag Tillbury Road.
Forested wetlands are less common than Emergent or Scrub-Shrub, but a few may

be seen near Sinnickson Landing. Red maple is the dominant wetland species in
Forested Wetlands.
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The towns of Fort Elfsborg, Oskwood Beach, Sinnickson Landing and Salem border
Salem Cove or the Salem River on the south side. No communities border the
north side of the river, which is mainly wetland. Supawna Meadows National
Wildlife Refuge occuples a large tract at the mouth of the river's north side.

B. Shellfish

The Salem River project area 1s located 13 miles upriver from Delaware River
oyster seed beds and leased planting grounds. However, a commercial fishery of
blue crabs and recreational crabbing occurs in Salem Cove. Recreational
crabbing also occurs in the lower river (U.S. Fish and Wildlife Service, 1981).

C. Finfish

The Service noted in its 1981 PAR that fishery data is lacking for the project
area. This condition has apparently not changed. The New Jersey Division of
Fish, Game and Wildlife has sampled non-tidal reaches of the Salem River, but
not the lower river and has no plans to do so (McClain 1985), The upriver
sampling confirmed the spawning of alewife and use by American eel, both
diadromous species.

More information 1s available about finfish in Salem Cove than in tidal
portions of the Salem River. Ichthyological Associates Inc., collected 9
species of finfish comprising 662 specimens in two, ten-minute trawl samples
(10-foot trawl) in the Delaware River approximately 50 feet off Oakwood Beach
in early summer 1977, Bay anchovy (53 percent) and spot (45 percent) were the
dominant specles in the sample. Tidewater silverside, northern pipefish, white
perch, striped bass, summer flounder and hogchoker were also taken. Another
sample yielded seven species and 187 specimens.

Atlantic menhaden comprised 72 percent of the catch. Other species included
spot, bay anchovy, Atlantic silverside, white perch, striped bass and bluefish
(U.S. Fish and Wildlife Service, 1981),

Himchak (1981) collected 8 species of fish comprising 72 specimens in a single
ten-minute trawl sample at the mouth of Salem River on November 17, 1980.
White perch and spot comprised 90 percent of the catch. Carp, gizzard shad,

‘brown bullhead, channel catfish and hogchoker made up the remainder of the

sample.

Ichthyological Associates Inc., sampled ichthyoplankton in Salem Cove on May 4,
1977. Four, five-minute tows yielded 61 larvae representing four taxa.

Striped bass comprised 66 percent of the total catch. Other larvae collected
were white perch and creek chubsucker (U.S. Fish and Wildlife Service, 1981).

D. Wildlife
The Salem River and adjoining wetlands provide valuable habitat for thousands

of migratory waterfowl annually. The river is censused each year in early
January to monitor populations. The 1985 aerial cemsus, which begins at Fort
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Elfsborg Road and ends at Salem Canal, disclosed 8,225 Canada geese, 600 black
duck, 400 mallard, 100 American widgeon, 100 scaup, 500 bufflehead and 50
tundra swan (U.S. Fish and Wildlife Service, 1985).

Supawna Meadows National Wildlife Refuge, under the administration of the
Tinicum National Eavironmental Center, provides excellent interspersion of
aquatic and wetland habitat north of Sinnickson Landing. It 1is particularly
valuable as a stopover location during waterfowl migration for restlng and
feeding when specles occurrence and population are at optimum levels.

Other wildlife besides waterfowl using the project area include muskrat, red
fox, raccoon, striped skunk, eastern cottontall, whitetail deer, ringnecked
pheasant, and American woodcock. With exception for the first and last specles
listed, all of these fauna are more typically assoclated with uplaad habitats,
primarily forest and field,

E. Threatened/Endangered Species

The project area 1s within the historic range of the bald eagle and peregrine
falcon. The bald eagle 1is a rare visitor to the Delaware Valley and is most
often seen during fall migration, The peregrine falcon is rare and irregularly
observed. Neither species is known to breed in or near the project area,

The shortnose sturgeon has been collected in the Delaware River in recent years

near Artificlal Island (Masnik and Wilson, 1980). It has also been reported in ( h
the vicinity of Pea Patch Island. No collections have been reported from the R
project site; however, it may occur in the Delaware River and possibly in the

lower Salem River.

F. Mitigation Policy

The Service classifies wetlands and nearshore shallows in the project area as
Resource Category II in its Mitigation Policy. Upland habitats, except for
developed areas, are classified as Resource Category III. Resource Category II
means these habitats have high value and must be replaced with no net loss of
habitat value. Category III means these habitats have high to medium value and
must be replaced with no net loss of habitat value while minimizing loss of {n-
kind habitat value,

IV. Preliminary Impact Assessment

A. predging

Dredging impacts may be generally categorized into water columa impacts and
bottom impacts. Potential water column impacts include:

1. increased turbidity,
2. increased oxygen demand,

3. reduced light penetration,
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4, reduced photosynthetic oxygen production,

S. release of toxic organic compounds and heavy metals,
6. 1increased temperature and, |

7. increased salinity.,

These impacts vary with the magnitude and duration of the disturbance, physical
and chemical content of the sediment, water quality and hydrologic
characteristics of the waterbody. Impacts may also vary with the type,
condition and operation of the dredging equipment. Hopper dredge overflow and
clamshell dredging usually generate the highest tutbidity and are of greatest
concern (Darnell, 1976; Allen and Hardy, 1980).

The above-noted impacts to the water column constitute degradation of water
quality and may be short or long term. Any activity which adversely affects
water quality during spring and fall has the potential for interfering with or

halting fish passage. It may also jeopardlze waterfowl if toxic chemicals are
resuspended.

Potential bottom impacts at and surrounding the dredge site include:
1. destruction of benthic organisms,
2. altered benthic dlversity Eollowtng.recolontzat[on,
3. changed ctrenlation patteras,
5. aodtfiled sadiment tnput and deposition,
Se changed nearshoré wave refraction and diffraction patterns,
6. creation of oxygen depleted sinks, and
7. creation of contaminant traps (Allen and Hardy, 1980).

Bottom impacts vary with invertebrate tolerance, project characteristics,
hydrology, sediment contamination and water quality.

Specific impacts resulting from channel deepening and widening are ALfffcult to
predict due to the vagueness of project plans and the absence of certain
biological information, However, we anticipate the following impacts based on
available project and biological data.

1. Dredging will eliminate existing nearshore shallows and emergent wetlands,
- primarily in the area of the "Cut off", located north of Slanickson
Landing. This 3,300-foot reach is in the narrowest part of the navigation
channel and broadening it will encroach into nearshore shallows and
wetlands, primarily on the north side. The magnitude of this loss can”t
be stated, since the Corps has not yet settled on a specific channel
modification plan, However, information available to us indicates that

7
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wetland losses could range from 2.2 to 8.5 acres. We helieve it is (ﬂ\
reasonable to anticipate additional wetland losses due to sloughing of /
channel banks, The Corps has not provided an estimate of the loss of
nearshore shallows which could exceed wetland losses.

2. The loss of nearshore shallows and wetlands will adversely affect fish
populations dependent on these areas for spawning, early growth and
feeding. Absence of fishery data in the upper half of the project area
does not allow us to be specific about specles affected., There may also
be temporary effects to fish as a result of the dredging, For example,
migration, spawning and early growth of anadromous fish may be disrupted
by turbidity depending on the type of equipment used or timing of
dredging. Dredge-induced turbidity may also interfere with fish
movements, smother fish eggs and clog gills. These impacts can be
minimized by using hydraulic dredges or by timing dredging to avoid
spawning periods. :

3. Channel widening and deepening will adversely affect waterfowl and other
waterbirds dependent on nearshore shallows and wetlands for nesting, brood
development, cover and feeding, We do not have data on waterfowl nesting
along the chaanel, so {t {s impossible to predict how extensive impacts
may be. In general, the channel seems to be most valuable as a wintering
area rather than for waterfowl production. Therefore, the major impact to
waterfowl may be the loss of feeding opportunities and cover. As with
fisherles, there could be some temporary impacts to waterfowl and other
waterbirds durlng dredging.. Disturbances to nearby nesting waterfowl and
other waterbirds are possible due to close proximity of the dredging
equipment.

7N

4, Regardless of the channel dimensions selected, we do not anticlpate
significant changes in the existing salinity regime within the project
area or Mannington Meadows., The only exception might be the persistence
of a wedge of higher salinity water along the bottom of the deepened
channel, downstream of RT 49, at low river flows. However, proposed
project modifications are not expected to have measurable impacts on

~salinity within the Supawna Meadows National Wildlife Refuge.

5., As indicated previously, commercial potting of blue crabs occurs ia Salem
Cove, as does recreational crabbing. Dredging may interfere with these
activities depending on their proximity to the chaanel, as well as the
season when dredging occurs.,

In order to complete our responsibilities under the Fish and Wildlife
Coordination Act, the Service will need detailed information about proposed
project modifications, Channel location, depth, width and side slopes must be
specified, as well as the method and season of dredging.

We will also need precise locatlons and amounts/types of wetlands directly or
indirectly affected by project improvements. Losses of shallow areas need to
be located and quantified by acreage and depth, In addition to this
information, the Service believes investigations of fish and
waterfowl/waterbird inhabitants are needed to better characterize existing
resoucrce conditions. We recommend spring sampling be undertaken for adult,

8
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juvenile and young fish in nearshore and channel areas of the project reach.

. .We. also:recommend a reconnaissance of waterfowl/waterbird use {n the project
-area. -These fnvestigations would provide information necessary to conduct a

meaningful -assessment of fish and wildlife resources and project lmpacts to
those resourcas’,

B ‘Dispoéalsof dredged material.’

Impacts of dredged material disposal on fish and wildlife habitat are usually
easler to predict than dredging impacts because disposal results in burying
habitats wundetr tons of sediment. Generally, the effect (3 devastating, long-
term:and :{rreversible. However, in aquatic situations, recolonization by
benthos -and fish can occur depeading upon how much sediment is placed and the
physical characteristlcs of the sediment and contaminants. The Service
discourages placement of dredged material in aquatlc systems, particularly

. wetlands, and encourages placement and use of spoil in confined upland sites,

The - Service assessed 16 potential disposal sites selected by the Corps for the
proposed project., All of the sites oc¢cur to varying degrees in proximity to
the river or Salem Cove. Figure 2 shows the locations of the 16 sites, The
Service visited the 16 sites on April 26, 1985 and completed a preliminary fish
and wildlife assessment (Appendix A) for each one. Fuanding and time
constraints did not allow for a thorough assessment of fish and wildlife at
each of the candidate sites, Additional review, therefore, will be needed to
confirm our findings.,

The completed assessment forms coantaln f{nformation about the occurrence
(abundant, common, occasional or trace) and quality (high, medium or low) of a
variety of aquatic and terrestrial habitats, and shellfish, finfish and
wildlife resources which occur at each candidate site (Item E through I). A
circled letter code indicates that the habltat or resoucrce is present at the
indilcated level of occurrence and quality. If not circled, the habitat or
resource was not found. Each circle is a reflection of information obtained
during the site visit, review of aerlial photographs and National Wetland
Inventory maps, other available fish and wildlife data and professional
judgment,
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" The following table s a compilation showing the rasults of the assessm@it:

Table. 1..

Prelim.Determinatton of Type of Magnitude of

Site Suitability Mitigation Mitigation
| M 0K Mn
2 M oK Mn
3 ™ 0K . Mn
4 M oK Mn
5 s - -~
6 M IK Mn
7 M Ik,0K Mn
8 M IK,0K Md
9 M IK,O0K Mn
%9a M IK,0K Md
10 M IK,0K Mn
11 M 0K Mn
12 M oK Mn
13 M oK . Mn
14 M OK Mo
15 uUs - -

Letter codes: US = Uansuitable; IK = In-kidd replacement; OK = Ia-kind or Qut-
of -kind replacemeat; Md = Moderate; Man = Minor.

0Of the 16 sites examined, only site ]5 was judged unsuitable because of
extensive wetland destruction, The remaining sites were all judged suitable
with mitigation, except for site 5 which could be used without mitigation,
Although sultable with mitigation, sites 8 and 9a contaln moderate amounts of
wetland which would be difficult to mitigate, Therefore, we recommend that
sites 8 and 9a, as well as site 15, not be used for spoill disposal,

Most of the sites judged suitable for df{sposal require minor mitigation. Minor
nitigation may be of two types: in-kind replacement of existing habiltat values
(Resource Category II) or la-kind/out-of-kind replacement (Resource Category
III). Where in-kind replacement {s specified, minor amounts of wetland exist
which must be replaced in-kind. Wnere in-kind/out-of-kind replacement 1is
indicated, upland habitat values must be replaced in-kind or out-of-kind.

The majority of the candidate sites are comprised of agricultural land. These
habitats provide food and cover during the growing season for a varlety of

- wlldlife such as pheasant, cottontall cabblts and deer. However, they have

little wildlife value after autumn, when harvesting and plowling reduces values,
As mitigation for the loss of project-related habitat values, we recommend the
Corps lmplement wildlife habitat improvements on disposal sites after capacity
is reached., Guidance can be found in the Dredge Materlal Research Prograam,
Technical Report D-78-37, entitled "Handbook for Terrestrial Wildlife Habitat
Development on Dredged Material." Such improvemeats would satisfy the
requirement for in-kind/out-of-kind replacemeant of upland habitat values lost
through spoil disposal.

11
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Minor wetland mitigation can take two forms: wetland creatlon or enhancement of
existing wetlands, We prefer wetland creation, slnce rnhancement gaenerally
requires periodic maintenance. We suggest the Corps seek to enlarge existing
wetlands, preferably in non-forested locations. This will minimize impacts to
terrestrial wildlife due to the conversion of upland to wetland. Thus, the
requirement for in-kind replacement will be satisfied,

Site 6 was apparently used as an overhoard disposal slte for 409,000 cubic
yards of dredged material {n 1984. We understand that the Corps attempted to
place this material to create a mouanding effect, therehy creating small islands
and confining the disturbance to the smallest area possible, We would like to
know whether this effort was successful and what environmental benefits were
obtained. We are particularly interested (n determining Lf the actlvity
enhanced fish and wildlife values at the site, If habitat values were
enhanced, care should be taken in using the site agaln to avoid adversely
impacting these resources,

The Supawna Meadows National Wildlife Refuge lies adjacent to site 3, If this
site. is used, extreme care should be taken to avoild adverse impacts to refuge
laads.

The Service has recelved reports in recent years of dead waterfowl being found

at some of the existing disposal sites along the Delaware River (i.e.,
Pedricktown)., We suspect that botulism may be the cause, although evidence is
not available to subhstantiate 1it, Botulism generally develops in low areas
suddenly flooded after heilng dry for long periods of time. Prevention of
botulism entails the draining of disposal areas as quickly as possible to avoldld
davelopmeat of stagnant ponds which may attract waterfouwl,

Ve Recommendations

The Service recommends that the Corps implement the following actlions to
characterize, avold, minimize and compensate for adverse impacts to fish and
wildlife resources,

1. Initiate spring sampling for adult, juvenile and young fish in nearshore
and channel areas throughout the project reach, The purpose of the
investigation is to obtain information about fish {n the project area to
enable a meaningful assessment of project improvements in the future.

2. Initiate a reconnalssance of waterfowl/waterbird use in the project area,
with emphasis on spring and fall observations. The purpose of the
investigation is to characterize wildlife resources in the project area to
enable a meaningful assessment of project Lmprovements ILn the future.

3. Avoid dredging in wetlands and nearshore shallows, If this cannot be
avolded or minimized, replace these habitats elsewhere {n the project area
or vicinity so that there 1is no net loss of in-kind habitat value.

4, Avoid placing dredged material on wetlands. If this cannot be completely
avoided or minimized, replace lmpacted wetlands in such a manner that ao

nel Toss of Ln=kbiind hahttat value wonld result,

12
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3. Compensate for upland habitat values lost through spoil disposal via N
terrestrial wildlife habitat improvements after site capacity is :
exhausted, *

6. Repnrt on the effects of 1984 overboard disposal at site 6 on fish and
wildlife. If fish and wildlife values were enhanced, implement measurés
to protect and increase those values 1if site 6 1s again proposed for
disposal of dredged material,

7. Use extreme care to avold lmpacting the Supawna Meadows National Wildlife
Refuge, if site 3 is selected for disposal of dredged material.

These recommendations are preliminary. We believe it would be prudeant to héve
a meeting with various state and federal agencies to discuss project impacts
and recommendations prilor to initiation of future project planniag stages,

13
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of
Candidate Disposal Sites
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. Review of Candidate Disposal Sites
Fish and Wildlife Assessment

()

A. USGS 7 1/2' Quadrangle: 50/5}’”
B. Disposal Site Designation: # [ .
C. Date of Site Visit: Y-26-¢<5

D. Source, Year and Code of Aerial Photograph: J’dfc,s .3‘/0 33 -)74- )L

E. Aquatic Habitats Occurrence (circle one) Quality (circle one)'

1. Tidal River

a. deepwater (» 6' MLW) A C o T H M L
b. shallows (£ 6' MLW) A c o T B M L
2. Tidal stream A c 0 T H M L
3. Non-tidal stream A c 0 T H M L
4. Pond/Lake A Cc o T B M L
5. Non-tidal vegetated
wetlands A c 0 T R M L
6. Tidal vegetated
wetlands Cc 0 T H M L
F. Terrestrial Habitats
1. Forest A C o 'T R M L
2. Shrubland A c o T H M L
3. 01d Field A C o0 T E M L
4. Cropland. ® ¢ o 1T B (M) L
5. Developed A c 0 T H M L
G. Shellfish A C 0 T H M L
H. Finfish .
1. Freshwater A (o} 0 T H M L
2, Diadromous A c 0 T H M L
I. Wildlife
1. VWaterfowl A c. o T H M L
2. Furbearers , A (Q .0 T H M L
3. Small Game A C) (s} T M M L
4. Big Game A ® o T H ¥ 1L
S. Non-game A o o T H B 1
J. Preliminary Determination of Suitability (circle ong or more)
1, Eatire site ' [ M) US
2. ER Branch modified site S SM us
K. Type of Mitigation . -
1. Entire site ‘IK (ox NN
2. ER Branch wmodified site IK OK NN

L. Magnitude of Mitigation

1. Entire site Mj Hd (ﬂn)
2. ER Branch modified site Hj Md Hn

\

M. Additional Comme'nts: [’ )f)r{ 5;‘/(' ).: A ric If /

~J

Letter codes: A = Abundant; C = Common; O = Occasiona
H = High; M = Moderate; L = Low; S = Suitadble; SM
US = Unsuitable; IK = Inkind replacement;
-“eplacement : NN

1; T = Trace;

= Suitable with mitigation;
. OK = Inkind or Out-of-kind
= None necessarv: Mi & Mador: Md « M. 2nen. . R

. va
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F.

1.

K.

M.

Letter codes:

. Review of Candidate Disposal Sites

Fish and Wildlife Assessment

USGS 7 1/2' Quadrangle:

54(&1}1

Disposal Site Designation: -# Z.-

Date of Site Visit:

-2 b-¥S

Source, Year and Code of Aerial Photograph:

Aquatic Habitats

Occurrence (circle one) Quality (circle one)

e

1. Tidal River

8. deepwater (> 6' MLW) A of (o] T H M L

b. shallows (L 6' MLW) A c o T H M L
2. Tidal stream A c 0 T H M L
3. Non~tidal stream A c (o] T B M L
4, Pond/Lake A c o T H M L
5. Non-tidal vegetated

wetlands A c 0 T H M L
6. Tidal vegetated

wetlands A c (o] T H M L
Terrestrial Habitats
1. Forest A c o. T .| M L
2. Shrubland A C o T H M L
3. 014 Field A c o T B M L
4. Cropland @ cC o T B & 1L
5. Developed c (o] T H M L
Shellfish A C 0 T H M L
Finfish
1. Freshwater A C 0 T H M L
2. Diadromous A C 0] T H M L
Wildlife
1, Waterfowl A C 0 T H M L
2, Furbearers . A O o T R L
3. Swmall Game A @ o 'T b | M L
4., Big Game A o T H M) L
5, Non-game A © o0 T H %) L
Preliminary Determination of Suitabiliry (circle one_or more)
1. Entire site S (/SM) us
2.  ER Branch modified site [ Us
Type of Mitigation -
1. Entire site “IK @5{) NN .
2. ER Branch modified site IK K NN
Magnitude of Mitigation
1. Entire site Mj Md 6’;}
2. ER Branch modified site Mj M3 Mn
Additional Comments: ___'A ﬂ { %* Lot / -‘p\',f‘ e R

A = Abundant; C = Common; O = Occasional
H = High; M = Moderate; L = low; S = Suitable; SM
US = Unsuitable; IK = lnkind replacement; OK = Ink
Teplacement; NN
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Fish and Wildlife Assessment

A. USGS 7 1/2_' Quadrangle: ’ 50—([7.-‘4
B. Disposal Site Designation: £ 2
C. Date of Site Visit: _ g-2], - ;:

D. Source, Year and Code of Aerial Photograph: /’505 2] a2 WS

E. Aquatic Habitats Occurrence (circle one) Quality (circle one) .

1. Tidal River

a. deepwater (> 6' MLW) A Cc 0] T H M L
b. shallows (£ 6' MLW) A c (] T B )| L
2. Tidsal stream A c o T B M L
3. Non-tidal stream A c 0 T R M L
4. Pond/Lake A c (¢} T H M L
5. Non-tidal vegetated
wetlands A Cc 0 T H H L
* 6. Tidal vegetated
wetlands A C (4] T H M L
F. Terrestrial Habitats _
"1. Forest . A c @ T R L
2. Shrubland A ¢ (@) T H L
3. 01d Field 6 c b T B & L
4. Cropland A C 0 T H M L
5. Developed A c @) T H M D
G. Shellfish A c 0 T B .| L
H., TFinfish .
l. Freshwater A c (o] Ny M L
2. Diadrowous A Cc o 7T H M L
I. Wildlife
l. VWaterfowl A C o T H M L
2. Furbearers . A .0 T H -’ @ L
3. Small Game A (1] T H H' L
4. Big Came oA @% o T H M L
5. DNon-game A ©€ 0 T H ,H\ L
——
J. Preliminary Determination of Suitability (circle one or more)
1. Entire site ' s (M) us
2., . ER Branch modified site S SM Us

K. Type of Mitigation
1, Entire site “IK

@ .
2. ER Branch modified site

OK NN
L. - Magnitude of Mitigation
' 1. Entire site

Mj . Md
2. ER Branch modified site

Mj Md Mn

M. Additional Comments: HD_’)H\/ a</|/' :ra_l reld (Connhbu()

Recrdeved o wedd \m annn Wradeos NWR
- Letter codes: A = Abundant; C = Commdn; 0 @ccasional T = Trace:

N = High; M = Moderate; L = Low; S = Suitable; SN = Sui:able with =i
ti .
US = Unsuitable; IK = lokind replacewent; OF = Inkind or Out-of- ki:d gation;

‘eplacenent NN = None necessary; Mj = Major; Nd = = Moderate: Mn = Minar.
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Review of Candidate Disposal Sites
Fish and Wildlife Asscssment

A. USGS 7 1/2' Quadrangle: SQ&}'L
B. Disposal Site Designation: # (/ :

. /
C. Date of Site Visit: _ t-16-¢8

D. Source, Year and Code of Aerial Photograph: /] 405 34033 - [T77- /IntL

E. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River '

a. deepwater (»6' MLW) A - C 0 T H M L
b. shallows (€ 6' MLW) A Cc (o] T | M L
2. Tidal stream A c o T H ‘M L
3. Non~-tidal stresam A Cc (4] T H M L
4. Pond/Lake A c o T H M L
5. Non-tidal vegetated
wetlands A c o T H M L
6. Tidal vegetated
wetlands ‘ A c (o] T H M L
F. Terrestrial Habitats
1. Forest C:) c o 'T H @ L
2. Shrubland C @ , T H @ L
3. 01d Field : A c o T R M L
4. Cropland A c o] T H M L
5. Developed A c 0 T R M L
G. Shellfish A C 0 T B | L
H. Finfish .
1. Freshvater A Cc 0 .T H M L
2, Diadromous A c o T H .| L
I. Wildlife
1. Waterfowl A c (o} T H M L
2, Furbearers A c . o0 T H M L
3. Small Came . A @© 0o T X o® L
4, Big Game A ¢t o T H . L
5. Non-game A @ o T B (2:’ L
J. Preliminary Determination of Suitability (circle one or more)
. Entire site : S /SM) uUs
2.  ER Branch modified site S sM us
K. Type of Mitigation ) . -
1, Entire site "IK ("62-" NN
2. ER l;ranch modified site IX OK NN
L. Magnitude of Mitigation
’ 1. Entire site Mj Md ﬁh)
2, ER Branch modified site Mj Md (Hn'

M, Additional Comments:

lecter codes: A = Abundant; C ® Common; O = Occasion
H = High; M = Moderate; L = Low; § = Suitable; SM
US = Unsuitable; IK = lokind replacement;
Teplacement; NN

al; T = Trace;
= Suitadble with witigation;

OK = Inkind or Out-of-kind

= None pecessary; Mj = Major; Md = Hoderate; Mn = Mincr,
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J,

M.

Fish Anc—l Qiidlife Assessment

USGS 7 1/2' Quadrangle: Sdf{l})L
Disposal Site Designation: #e e
Date of Site Visit: Y-246~485 | '
Source, Year and Code of Aerial Photogréph: g 'f). 37033 - /7/- ./.".”'L
Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River : ' :
a. deepwater (> 6' MLW) A - C (o] T H M L
b. shallows (€ 6' MLW) A c 0 T H M L
2, Tidal strean A c 0 T H M L
3. Non-tidal stream A c 0 T H M L
4, Pond/Lake A C 0 T B M L
3. Non-tidal vegetated
wetlands A Cc o T H M L ;
6. Tidal vegetated |
wetlands A c o] T H M L
Terrestrial Habitats )
1. Forest A C 0O T H M L
2. Shrubland A c o T H M L
3. 014 Field : A Cc (4] T B H L
4. Crorland A C 0 T H M L
S. Developed CA)‘ c o T B n @
Shellfish A C 0 T B M L
Finfish . ( ;
1. Freshwater A c o .T H M L '
2. Diadromous A c 0 T H M L
Wildlife 7
1. Waterfowl A c 0 T H M L
2, Furbearers . A c o0 T H M . L
3. Small Game A Cc (o] T H M L
4. Big Game * A cC o T H M L
5. Non-game A @ o 1 B M @O
Preliminary Determination of Suitability (circle one or more)
1. Entire site ' SM US
2. - ER Branch modified site SM US
Type of Mitigation
l. Entire site ‘IK OK NN.
2. ER Branch modified site IR OK NN
Magnitude of Mitigation
1. Entire site Mj Md Mn
2., . ER Braoch modified site Mj Md Mn
Additional Comments: ﬁ/)( L_&:_;/ ﬁA:\,«J[¢L/
_U
letter codes: A = Abundant; C = Common; O = Occasional; T = Trace; ,
H = High; M = Moderate; L = Low; S = Suitable; SM = Suitable with witigation; /\/

US = Unsuitable; IK = lokind replacement;
Teplacement; NN
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OK = Inkind or Out-of-kind
= Nove necessary; Mj = Mafor: Md = Maderare-. u.
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. Review of Candidate Dis'posal Sites

Fish and Wildlife Assessment

A. USGS 7 1/2' Quadrangle: Z)cl;21¢nalc 522%;
3, Disposal Site Designation: #é :
C. Date of Site Visit: __ J-26-55
D. Source, Year and Code of Aerial Photograph: AD'-LD 5‘/055 - /74~ //0[,_
E. Agquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River g " _
8. deepwater (P 6' MIW) A . C @7 T H @ L
b. shallows (<6'M¥) Of) € 0 T M L
2. Tidal stream A C 0o T H M L
3. Non-tidal stream A c (o) T H M L
4, Pond/Lake A c 0o T B M L
5. Non-tidal vegetated
wetlands A C 0 T H M L
6. Tidal vegetated
wetlands A c o] T H M L
F. Terrestrial Habitats :
1. Forest _ A C o T )| M L
2. Shrubland A C o T H ‘M L
3. 0ld Field A Cc (] T B H L
4. Cropland A C ] T B M L
5. Developed A c o T H M L
G. Shellfish A C 0 T H M L
H. Finfish :
1. Freshvater A (B o 1 Bo(M L
2. Diadromous A 0 T H M/ L
1. wildlife .
1. - Waterfowl A @ 0 T H &) L
2. Furbearers . A c o T H M L
3. Small Game . A C (¢} T H M L
4. Big Game A € o T H M 1
S. Non-game A (97 0 T B M) L

J. Preliminary Determination of Suitatility
1. Entire site
2. ER Branch modified site

K. Type of Mitigation
1. Entire site
2. ER Branch modified site

L. Magnitude of Mitigation

1. Entire site
2. ER Branch modified site

M. Additional Comments:

(circle one or more)

s (M us

S SM us
IK) OK NN
IK OK NN

M3 Hd@

Mj Md

Letter codes: A = Abundant; C = Coumon;
H = High; M = Moderate; L = Low; S = Suitable; SM
US = Unsuitable; IK = Inkind replacement;
replacement; NN

A-103

0= Occasional; T = Trace;

= Suitable with witigation;

. OK = Inkind or Out-of-kind
* None pecessary; Mj = Major; Md = Moderate:

Mn = Mino-




. Revicew of Candidate Disposal Sites
Fish and Wildlife Asscesment

Salyne

A.

Uscs 7 1/2' Quadrangle:

B. Disposal Site Designation: #7

)

c/—zz;_"-f(

c. Date of Site Visitc:

A0S

Source, Year and Code of Aerial Photograph:

24532178 - JjjR

E. Aquatic Habitats Occurrence (circle one)

Qua}ity (circle one)

US = Unsuitable; IK = lokind Treplacement; OR = Ip
Teplacewent; NN = Nope Decessary; Mj =

A-104

1. Tidal River '
8. deepwater (> 6' MLW) A (o} (s] T H M L
b. shallows (£ 6' MLW) A c 0 T H M L
2., Tidal strean A c o T B M L
3. Non-tidal stream A c o T H M L
4, Pond/Lake A c o T H M L
5. Non-tidal vepgetated
vetlands A ¢ o (@ B ® L
* 6. Tidal vegetated '
wetlands A c o CD H @ L
F. Terrestrial Habitats '
"1. Forest A c o 'T H M 1
2, Shrubland A c o T H M L
3. 0l1d Field A c 0 T B M L
4. Cropland ® ¢ o T B @ 1L
5. Developed A c o T H M L
G. Shellfish A c 0 T .| | L =
B. Finfish . e
l. TFreshwater A c 0 T H M L
2. Diadromous A c 0 T B M L
1. Wildlife
1. \Materfowl A ¢ @ T H L
2. Furbearers A © o T L L
3. Small Game “ A o0 T H 0 1
4., Big Came ‘A o T B L
5. Non-game A 0 T B (1/4 L
J. Preliminary Determination of Suitabilicy (circle one or more)
1., Entire site ' [ Us
2. ER Branch modified site S SM Us
K. Type of Mitigation .
l. Entire site IK @ NN.
2. ER Branch modified site Q OK NN
L. Magnitude of Mitigation
' 1. Entire site Mj Md @
2. ER Branch modified site Mj M4 Ma
M. Additional Comments: __av{,('jH"LC(SN{u,}Lwa' rllltl ( LUl\CA’*S
Lett lej\\”\\\n\i-'-d t €m€\"‘,nd et n\,\cl
. tter codes: A = Abundant; C = Common; O = Qcca H = . C
B = Bigh; M = Moderate; L = Low; § = Suitables a‘sional. T = Trace; \_/

= Suitable with nitigatiou;
kind or Out-of-kind
Major; Md = Moderate- Mn = Mino -



D.
c.

‘Dg

E.

F.

G.
H.

1.

J.

K.

L.

M.

Disposal Site Designation:

Date of Site Visit:

. Review of Candidate Disposal Sites:
Fish and Wildlife Assecssment

~Aeis USES 7 1/2' Quadrangle:

_SZLZQa;L

= ¢

Aquatic Batitats

1.

2.
3.
b,
e

6.

Tidal River

a. deepwater (> 6' MLW)
b. shallows (& 6' MLW)

Tidal strean
Non-tidal stream
Pond/Lake ‘
Non-tidal vegetated
wetlands

Tidal vegetated
wetlands

Terrestrial Habitats

1.

2. .

"1, Forest

2, Shrubland
3. 014 Field
4. Cropland
S« Developed
Shellfish
Finfish )

1. Freshwater
2. Diadromous
Wildlife

1. VWaterfowl
2. Furbearers
3. Small Game
4. Big Game
5. Non-game

Entire site

ER Branch modified site

Type of Mitigation

1.

2., ER @tanch modified site

Entire site

Magoitude of Mitigation

1.
2.

Additional Comments:

Entire site

ER Branch modified site

Mostly

T

y-26-95

Source, Year and Code of Aerial Photograph:

>> > >>

Occurrence (circle qpe)'_dua}ity (circle one)-

A
A
A
A
A
A

> >®>>> >

> >

X s 2

O 00000

o

0

[N o]

-X-X-N-X-)

(- X-¥-X-X-]

0
o
0
©®
0
©
.

o0

Preliminary Determination of Suitability

T % ’B@  .“ L‘
T N »B H L
T M (D
T ‘oM 1
T Ro® 1
T LT Y
T B oM L
T H ‘H “L
T - B H "1
T .p M L
T JEOM o
»..T i H M L
T By ML
T. H M L
T B @ L
T H & L
T H . L
T H L.

(circle one or more)

s G us

S SM. . US
@ M.
. TR 0K N
M @ M
Mj' Md Mn

agnicwura | :‘F_'chv}f"“'[(l@.r'n Stubble).

Apovex. Sac VEM [hla:

- letter tbdes:
H = High; M = Moderate; L =
US = Unsuitable; IK = lnkind re
Teplacement; NN = None necessary; Mj =

A = Abundant; C = Common;

A-105

A NE Covnev, Some ¢ oty 2

0 = Occasional; T = Trace; i
Low; S = Suitable; Sy '

placewent; OK = I

= Suitable with wmitigation;

kind or Out-of-kind .
Yajor; Md = Hoderate:iﬂn = Minar.



. Review of Candidate Disposal Sites
Fish and Wildlife Assessment

A. USGS 7 1/2' Quadrangle: 54«&)14,

- o
B. Disposal Site Designation: ;#’ 9 o

C. Date of Site Visit: Y - 7A .f’s’

D. Sﬁurce, Year and Code of Aerial Photogré'ph: 454_5 j‘/() 33 ;'./7{- //J L

E. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River ‘ '

a8, deepwater (» 6' MLW) A c (] T H M L
b. shallows (L 6' MLW) A c (o} T H M L
2., Tidal stream A c ' T H M
3. Non-tidal stream Difcf, A c (o) T H M é:}
4. Pond/Lake A ¢ [©B) 1 B ® *
5. Non-tidal vegetated
vetlands A ¢ (© T B 1
* 6. Tidal vegetated
wetlands A c (o} T H M L
F. Terrestrial Habitats
1. Forest A (o @ ‘T H éD L
2, Shrubland A Cc @B T H ® 1L
3. 0ld Field A Cc 0 T B M L
4. Cropland @ c 0 T B @ 1L
5. Developed A c ©®© T H ¥ O
G. Shellfish A C 0 T H M L .
S
H, Finfish .
l. TFreshwater A C 0 .T H M L
2. Diadromous A C 0 T H M L
1. Wildlife
l. Waterfowl A C 0 @ H M @
2, Furbearers . A & o T H M L
3. Small Game A ©® o 1 H ) 1
4, Big Game A © o T H g{) L
5. Non-game A © o T H C® L
J. Preliminary Determination of Suitabilicy (circle one or more)
l.” Entire site - [ us
2.  ER Branch modified site S SM us

K. Type of Mitigation
l. Entire site

NN.
2. I-:_R §ranch modified site

0K NN

;@)

L. Magnitude of Mitigation

1. Entire site Hj Md @
2. ER Branch modified site Mj Md  ¥o

M. Additional Comments:

Letter codes: A = Abundant; C = Common; O = Occasional; T = Trace; \/

H = High; M = Moderate; L = Low; S = Suitable; SM
US = Uosuitable; IK = Inkind replacenent;
Treplacement; NN

= Suitable with mitigation;
Ok = Inkind or Out-of-kind
= Nome pecessary; Mj = Major: Md = Moderare- M,

. wm MinaA -
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Review of Candidate Disposal Sites
Fish and Wildlife Asscssment

N

A. USGS 7 1/2' Quadrangle: :;;lZZ}JL
B. Disposal Site Designation: jf 9/’5
C. Date of Site Visit: Cy - ljZ-vﬂg-S’
D. Source, Year and Code of Aerial Photograph: 4 505 zYp33-/7¢- s
E.. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River : ' :
a. deepwater (» 6' MLW) A Cc 0 T H M L
b. shallows (£ 6' MLW) A c o} T H M L
2. Tidsl stream . A c 0 T H M L
3. Non-tidal stream (D,}CLD A Cc 7 T H M (L
4. Pond/Lake A c 0 T H M L
5. Non-tidal vegetated
vetlands © o P ® L
¢+ 6. Tidal vegetated
wetlands A c o T B M L
F. Terrestrial Habitats
"1, Forest A ©®. T H @ L
2. Shrubland A o T H #) L
3. 0l1d Field A C o T B M L
4. Cropland A C 0 T B M L
5. Developed A @ o] T H ¥ O
G.  Shellfish A C 0 T B M L
H., Finfish
1. Freshwater A c 0 .T H M
2. Diadromous A C 0 T H M L
1. Wildlife &
1. VWaterfowl A T H M L
2, Furbearers , A @ _(0/ T H M (1.)
3. Small Game A G o T O L
4, Big Game * A o T H ¢ L
5. Non-game A 0 T B 1
J. Preliminary Determination of Suitability (circle one or more)
1. Entire site ' s @ﬁh Us
2.  ER Branch modified site S SM Uus
K. Type of Mitigation L
1. Entire site ng\ © NN
2. ER Branch modified site IK OK NN
L. Magnitude of Mitigation
. 1. Entire site Hj @ Ha
2, ER Branch modified site Mj Hd Mo

M. Addicional Comsents: Laacd aleaving Fer wave houer wadey vz, jo NE

Corner 0Fsite . Alse Aibeh plranine. Port Apvilep et . goy 'JC:;L é ="t
Letter codes: A = Abundant; C = Common; ‘@ = Occasional; T = Trace; —
H = High; M = Moderate; L = Low; S = Suitable; SM = Suitable with ;uisuion' |
US = Unsuitable; IK = lnkind replacement; OK = Inkind or Out-of-kind ’ |
Teplacement; NN = None pecessary; Mi ® Major: Md = Mnderare-

. /
EE S SR |

Mn = Minaw

A-107




. Review of Candidate Disposal Sites
Fish and Wildlife Assessment

A. USGS 7 1/2' Quadrangle: 54&7"Lv
B. Disposal Site Designation: df'/:D m
C. Date of Site Visit: d-24 —f(

D. Source, Year and Code of Aerial Photograph: /ISLL‘/ '5‘/033 -/78- 1oL

E. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River ' )

a, deepwater (> 6' MLW) A c 4} T H M L
b. shallows (£ 6' MLW) A c 0 T H M L
2. Tidal streanm A c (0] T H M L
3. Non-tidal stream A c ] T H M L
4., Pond/Lake A c (o] T H M L
5. Non-tidal vegetated
vetlands A € © T o8 @O
6. Tidal vegetated
wetlands A c 0 T H M L
F. Terrestrial Habitats
1. Forest , A c o 'T H M L
2. Shrubland A c o T H M L
3. 014 Field A c 0 T B M L
& Cropland & ¢ o T B @ 1
5. Developed A c 0 T H L.
G. Shellfish A c 0 T H M L
H. Finfish . <
1. Freshwater A Cc 0 .T R M L
2. Diadromous A c 0 T H M L
1. Wildlife
l. Vaterfowl A C o T H M L
2. Furbearers . A @ 0 T H ('m L
3. Swmall Game A € o T H (u‘_) L
4. Big Game A @ o T E ® L
5. Non-game A O o T H @ L
J. Preliminary Determination of Suitabdility (circle one or more)
1. Entire site ' S g?) Us
2. ER Branch modified site [ Us
K. Type of Mitigation .
1.  Entire site : 'w® oK)
2. ER Branch modified site IK o W
L. Magnitude of Mitigation
' 1. Entire site Mj Md
2. ER Branch modified site Mj Md Mo
M. Additional Comments: @ fawng i, /\“_’A"IL_\X NE  (thauy Gi g1
A

Letter codes: A = Abundant; C = Coumon; O = Occasional; T = Trace;
H = High; M = Moderate; L = Low; S = Suitable; s ;
US = Unsuitable; IK = lnkind replacewment;
replacement; NN

= Suitable with mitigation; -
. OK = Inkind or Out-of-kind
= None necessary; Mj = Major; Md = Moderate! Mo = Mipor:
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Review of Candidate Disposal Sites
Fish and Wildlife Assessment

A. USGS 7 1/2' Quadrangle: _ 54&7“—
B, Disposal Site Designation: # //
C. Date of Site Visic: _ q‘l(n—':fg

D. Source, Year and Code of Aerial Photogré_ph: 4 $é§ §L1033 -/~ /1b¢

E. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River : '
a. deepwater (> 6' MLW) A c 0 T H M L
b. shallows (£ 6' MLW) A c (o} T H M L
2, Tidal streanm A c o T H M L
3. Non-tidal stream A c o T H M L
4. Pond/Lake A c o T H M L
5. Non-tidal vegetated
wetlands A c 0 T H M L
* 6. Tidal vegetated
wetlands A c o T H M L
F, Terrestrial Habitats
1. Forest A c o, 'T H M L
2. Shrubland A c o T H M L
3. 014 Field A C o T B .| L
4, Cropland @ cC o T BE M (?
5. Developed (o (0] T H M
G. Shellfish A c 0 T H M L
H. Finfish .
l. Freshwater A c 0 .T H L
2. Diadromous A C 0 T H M L
I. Wildlife
1. Waterfowl A Cc Q T H M
2. Furbearers A c . T R M @
3. Small Came A © 0 T 8 1L
4. Big Game A . ©® T B ®
5. Non-game A @ 1) T B é L
J. Preliminary Determination of Suitability (circle one or more)
l. Entire site [ us
2.  ER Branch modified site [ SM US
K. Type of Mitigation .
1. Entire site "IK (g? _
2. ER Branch modified site IK NN
L. Magnitude of Mitigation
’ 1. Entire site Mj Md éﬁ§
2, ER Branch modified site Mj Md Ma
M. Additional Comments: ‘: w_&'. L ,Qd:l 11 (’\'(ufu’“\( (‘,\p'l j)\/u».((/

Letter codes: A = Abundant; C = Coumon; O = Occasi
H = High; M = Hoderate; L = Low; S = Suitable; SM
US = Unsuitable; IK = lpkind re
replacement; NN

onal; T = Trace;

= Suitable with witigation;
Placement; OK = Inkind or Out-of-kind
= None pecessary; Mj = Ha_jor; Md = Moderate: Mn = Minnar
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F.

H.

I.

J.

K.

H.

Letter codes:

. Revicew of Candidate Disposal Sites
Fish and Wildlife Assessment

USGSs ? i/Z‘ Quadrangle: 54&"” -t
Disposal Site Designation: gﬁLIZL
Date of Site Visit: 4-26- 85

Source, Year and Code of Aerial Photograph:

Aquatic Habitat#
1. Tidal River

8. deepwater (» 6' MLW) A C (4] T
b. shallows (£ 6' MLW) A c o T
2. Tidal stream A Cc o 7T
3. Non-tidal stream A c (0] T
4. Pond/Lake A c (o} T
5. Non-tidal vegetated .
wetlands A C (0] (?)
6. Tidal vegetated ’
wetlands A c o T
Terrestrial Habitats
1. Forest A c o 'T
2, Shrubland A C o T
3. 014 Field A C 0 T
4, Cropland @ c o T
5. Developed c 0 T
Shellfish A c 0 T
Finfish .
1. Freshwater A C 0 .T
2. Diadromous A c 0 T
Wildlife
1. VWaterfowl A C 0 T
2, Furbearers A g 0 T
3. Small Game ° A 0 T
4. Big GCame ‘A © o T
5. Non-game A @ 0 T

Preliminary Determination of Suitability
l, Entire site
2. ER Branch modified site

Type of Mitigation
1. Entire site
2. ER liranch modified site

Magnitude of Mitigation
1. Entire site
2.. ER Branch modified site

Al a,<0/uui b ol

Additional Comments:

'IK

H M 1
B M 1
B M L
H M L
H M L
Bon D
E M L
R M L
H M L
E M L
E & 1L
H M 1
B M L
B M 1
H M L
B M L
B (¥ 1
i (M v
B ® L
B & L

(circle 'on§ or more)
s us
S SM usS
b0 .
IK OK NN
Mj Md giﬁ
Mj Md

A-110

A = Abundant; C = Common; O = Occasional:
H = High; M = Moderate; L = Low; S = Suitable; SM
US = Unsuitable; IK = lokind replacement;
veplacement; NN = None necessarv: Mi = Madar Wi « wme dn. .

t-of-kind

T = Trace;
= Suitable with witigation;
OK = Inkind or Ou

(>

WSS v p33- 178 1100

Occurrence (circle one) Quality (circle one)
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. Review of Candidate Disposal Sites
Fish and Wildlife Assessnent

A. USGS 7 1/2' Quadrangle: Qfau'vd«,( /rt. Ly
B. Disposal Site Designation: ﬁ'/'?

L~
C. Date of Site Visit: Y=16-¢%

D. Source, Year and Code of Aerial Photogr'a‘ph: /45('5 gqﬁ)}’ /72" -//0!_

E. Agquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River '

a. deepwater (% 6' MLW) A C (] T H M L
b. shallows (€ 6' MLW) A c 0 T H M L
2. Tidal stream A c o T B M L
3. Non-tidal strean A c 0 (ﬂ H M m
4. Pond/Lake A c o T H M L
5. Non-tidal vegetated
wetlands A C 0 T H M L
+ 6. Tidal vegetated : . '
wetlands A c 0 @ H é’) L
F. Terrestrial Habitats '
1. Forest A C o0 'T H ¥ L
2. Shrubland A c o T H M L
3. 0ld Field A c 0 T B M L
4. Cropland @ " cC o T B u A
5. Developed c o T B | 'L
G. Shellfish A c 0 T B ¥ L
B, Finfish .
l. TFreshwater A C 0 .T H M L
2, Diadromous A c 0 T B M L
I. Wildliife
1. Waterfowl A c 0 T H M L
2. Furbearers . A c . @ T H M L
3. Small Game A © o T H M L
4. Big Game A C @ T H M (i)
5. Non-game A @ 0 T B R
J.  Preliminary Determination of Suitability A(circle ope OT more)
1. Entire site s 6;:;) us
2. ER Branch modified site S SM us
K. Type of Mitigation - ‘
1, Entire site IK  ©OK) WN.
2. ER Branch modified site IX K NN
L. Magnitude of Mitigation
' 1. Entire site Mj Md (ﬁ\}
2. ER Brapch modified site Mj Md Mp

M. Additional Comments:

lerter codes: A = Abundant; C = Common; O =

H = High; M = Moderate; L = Low; S = Suitable

S = Uosuitable; IK = lnkind replacement;

¥eplacement; NN = None necessary; Hg -
b

Occasional; T = Trace;
3 SM = Suitable with mitigation;

OK = Inkind or Out-of-kipnd
Mafor: Md = Mnderare- Me w Mimao
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. Review of Candidate Disposal Sites
Fish and Wildlife Assessment

W d -
A. USGS 7 1/2' Quadrangle: Ry ..(/L
B, Disposal Site Designation: _. # /L/ ,
C. Date of Site Visit: Y2 -5 .
‘ . . e - -y 7
D. Source, Year and Code of Aerial Photograph: A’fds ﬂo f 7"/ /&/" /0 L
E. Aquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River ' )
a, deepwater (> 6' MLW) A C (o} T R M L
b, shallows (£ 6" MLW) A C 0 T H M L
2. Tidal stream A C o0 T H M L
3. Non-tidal stream D)L A c o @D H ¥ (D
4. Pond/Lake A c (o] T H M L
5. Non-tidal vegetated
wetlands A C 0 T H | L
6. Tidal vegetated
wetlands c o T H M L
F. Terrestrial Habitats .
"1, Forest , A c o, T H M L
2, Shrubland A c (o] T H M L
3. 0l1d Field A c 0 T B M L
4. Cropland @ - C o T H @ L
5., Developed C 0 T H M L
. G. Shellfish A C o0 T B M L
"H. Finfish .
1. Freshwater A C 0 T H M L
2. Diadromous A C 0 T H M L
1. Wildlife
1. VWaterfowl A c 0 T H M L
2, Furbearers . A © o T H M 1
3. Somall Game LA ® o 7T H & L
4, Big Game A 0 T H & 1L
5. Non-game A © o 7T B ® 1
:J. Prelinminary Determination of Suitability '(circle one or more)
1. Entire site . » S Us
2. ER Branch modified site [ Us
K. Type of Mitigation .
1. Entire site "IK (:33 NN
2. ER Branch modified site IK OK NN
L. Magnitude of Mitigation
' 1. Entire site Mj Md @)
2. ER Brazneh modified site Mj Hd - 3n

M. Additional Comments:

letter cedes: A = Abundant; C = Common; O = j'Occas1:::1_:_'.;}1;
H = High; M = Moderate; L = Low; S = Suitelle;
US = Unsuitable; IK = lnkind replacement; DK =
replacement; NN = Noge necessary; Mj = Major;

al; T = Trace; :
SH = Systable with witigation;
Inkind pr Out-of-kind

Md = Mogerate: My = Mitor:
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. Review of Candidate Disposal Sites
Fish and Wildlife Asscssment

A
A. USGS 7 1/2' Quadrangle: 54 {431t
B, Disposal Site Designation: # LS
C. Date of Site Visit: Y - A AY

D. Source, Year and Code of Aerial Photogr'a‘ph: HS@S ‘UD 33-178- | R

E. Agquatic Habitats Occurrence (circle one) Quality (circle one)
1. Tidal River . '

a. deepwater (» 6' MLW) A C 0 T H M L
b. shallows (L 6' MLW) A c o' X H @ L
2. Tidal stream A © o T H L
3. Non-tidal stream A c 0 T H M L
4. Pond/Lake A ¢ @ T B o@® L
5. Non-tidal vegetated
wetlands A c 0 T H M L
6. Tidal vegetated _ ' .
wetlands ' @ c (4] T H @ L
F. Terrestrial Habitats ,
1. Forest . A C o T ). | M L
2, Shrubland A C c T H M L
3. 0l1d Field A C (1] T B M L
4. Cropland A C o T B M L
5. Developed A c o T H M L
G. Shellfish A C o T B M L
H. Finfish ) .
1. Freshwater A @ 0 .T H @_j L
2. Diadromous A [ o . T H M
1. Wildlife S
1. Waterfowl A @ (] T H ()_D) L
2, Furbearers . A (t? o T H ) 1
3. Small Game A 0 T H M L
4, Big Game A € o0 T B ¥ L
S. Non-game A © o T B ™ 1L
J.  Preliminary Determination of Suitability .(circle one or _pore)
1. Entire site v S SM @
2. ER Branch modified site s SM Us
K. Type.of Hitiga’fion . .
l. Entire site 'IK  OK NN
2. ER Branch modified site IK OK . NN
L. Magnitude of Mitigatio'n SRR
’ 1. Entire site - : R b | Hd Mn
2, ER Branch modified site ‘ Mj Md Mn

M. Additional Comments : _ﬁﬂhy, <1 te 1_5 'ﬁq{;{/ (,,/[f/u”{(

Loyt l,u Gomniciy veed
Letter codes: A = Abundant; C = Common; O = OCCISional T =

H = Bigh; M = Moderate; L = Low; S = Suitable; SM
US = Unsuitable; IK = Inkind replacement; OK = Ipk
replacement; NN = Nope necessary; Mj =

Trace;

- Suitable with mitigation'
ind or Out-of-kind

Major; Md = Moderate: Mn = MinAr
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Appendix B

Endangered Species List
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FEDERALLY LISTED ENﬁANGERED AND THREATENED SPECIES

IN NEW JERSEY

Scientific Name

. Common Name Status Distribution
FISHES:
Sturgeon, shortnose* Acipenser brevirostrum E Hudson and Delaware
Rivers plus other
Atlantic coastal
rivers
REPTILES: .
Turtle, green* Chelonia mydas T Oceanic summer visitor
- coastal waters
Turtle, hawksbill* Eretmochelys imbricata E Oceanic summer visitor
coastal waters
Turtle, leatherback* Dermochelys coriacea E Oceanic summer visitor
: coastal waters
Turtle, loggerhead#* Caretta caretta T Oceanic summer resident
coastal waters
rarely nests:
Cape May and Atlantic
. Counties
Turtle, Atlantic Lepidochelys kempii E Oceanic summer resident
ridley* coastal waters
BIRDS:
Eagle, bald - Haliaeetus leucocephalus E Entire state
Falcon, American Falco peregrinus anatum E ‘Entire state - .
peregrine re-establishment to
former breeding
. range in progress
Falcon, Arctic Falco peregrinus tundrius E Entire state migratory -
- ' no nesting
Piping Plover Charadrius melodus Entire State
MAMMALS:
Cougar, eastern Felis concolor cougar E Entire state - probably
: extinct
Whale, blue* Balaenoptera musculus E Oceanic
Whale, finback* Balaenoptera physalus E Oceanic
Whale, humpback¥ Megaptera novaeangliae E Oceanic
Whale, right#* Eubalaena spp. (all species) E Oceanic
Whale, sei¥® Balaenoptera borealis E Oceanic
Whale, sperm¥* Physeter catodon E Oceanic
MOLLUSKS:
None
PLANTS: v
Small whorled pogonia Isotria medeoloides E Bergen (Franklin Lakes,

Closter), Mercer
(Trenton), & Sussex
(Montague, Sparta,
Hainesville) Counties

*Except for sea turtle nesting habitat, principal responsibility for these species is
vested with the National Marine Fisheries Service.
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Captain of the Port, U.S. Coast Guard Base

Philadelphia. Gloucester City, NJ(/\
9806308-9999 L

16000

AR 1 G 1St

Mr. Wilbert J. Cummings
Salem Port Authority

62 Front Street

Salem, NJ @80797

Dear Sir:

The Application submitted for a Certificate of Adequacy (COA) for
oily waste reception facilities by Salem Port Authority located
at Salem, NJ has been reviewed. Based upon the information
contained in the Application, supporting worksheets and
calculations, the reception facility identified appears to meet
the requirements for reception facilities for oily wastes as
stipulated in 33 Code of Federal Regulations 158 (33 CFR 158).

An interim COA letter is hereby issued. All requirements for
adequacy appear to have been met, excépt for the physical
1nspect1on of the reception facility intended for useé, and the
review of the Application by the U.S. Environmental Protection
Agency (EPA). Your terminal/port may continue normal operations.
Upon satisfactory completion of the reception facility inspection
and satisfactory review of the Application by the EPA a final COA
will be issued. Changes to the COA Application must be reported
to this office as required by 33 CFR 158.148. A copy of this
letter must be available for inspection by interested parties,
For additional information please contact LT(jg) . Robert Mitchell
of my staff at (609) 456-1370.

N

Sincerely,

Al

Captain, U.S8. Coast Guard
Captain of the Port,
PhilaBlelphia :
J
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62 Front Street ® Salem, New Jersey 08079

(609) 9:35-6380 Executive Director
James F. Storm

July 9, 1984

Lt. Col. Ralph Locurcio

District Engineer

U.S. Army Corps of Bngineers :
2nd & Chestnut Street

Philadelphia, Penna. 19106

Re: Planning Branch - Salem River Feasibility Study
Dear Col. Locurcio:

Congressman William J. Hughes has passed to us a copy of
Col. Baldwin's March 26, 1984 regarding a possibility study to
deepen the Salem River channel. The letter indicated that the
project required an appropriate non-federal sponsor. The City
of Salem Port Authority is willing to be that sponsor. .

As per your letter, the sponsor is required to prowide
certain items of local cooperation. The provisions of lands
and eagements, rights of way, relocations, disposal areas,
berths and facilities fall with the powers of The Port Authority.
We request that action be taken to include The Salem River in
the Delaware River comprehensive navigation study.

Development at the Port of Salem is proceeding at a rapid
rate, The beneficiaries of the increased channel depth are
numerous. The management of The Port of Salem will assist the
Corps in any way necessary to accomplish this study and provide
for the deepening of the existing Salem River channel.

Very Atrul youf3§:£:2l
’5. %oy

F. Storm
cutive Director

gg§/180ngrossnan William Hughes

City of Salem Port Authority
James N. Actea, Jr., Chairman ¢ Headley Small, Vice Chairman ¢ Donald E. Sharp ® Jossph Rakiewicz ¢ Kenneth R Lowie
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APPENDIX A
PUBLIC COORDINATION

ITEM
Minutes of Public Workshop, Elsinboro, New Jersey, 16 March
1989 .

Factsheet, Delaware River Comprehensive Navigation Study, Salem
River, March 1989

Disposition Form, subject: Salem River Public Workshop held 12
January 1989, 0ld Courthouse, Salem, New Jersey

Lippencott, Joseph G. Sr., letter submitted 12 January 1989
Public Notice, Delaware River Comprehensive Navigation Study, Salem

River, Salem, New Jersey, topic: Notice of proposal to deepen and
widen the Salem River
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March 16, 1989

CENAP-PL~-PP

To: Files
From: B.E. Stratton

Subject: Salem River March 13, 1989 workshop with Mayor H. Lee
Lark and the interested residents of Oakwood Beach.

1. Background. This meeting was a result of the January 12, 1989
workshop at the 0ld Courthouse. Residents of the Oakwood Beach
area and the mayor expressed great concern with the erosion
problem along the shoreline and were adamant about their desire
to have the Beach used as a disposal for the sand from the

channel. The Corps made a commitment to issue a factsheet and
meet again to discuss the matter.

2. Attendees.

a. Corps representatives

John Tunnell, Chief, Project Development Branch
C. Lee Ware, Chief, Project Planning Section
Roy Denmark, Chief, Environmental Resources Branch

Scott Fritzinger, Chief, Geotechnical Section,
Design Branch

Barbara E. Stratton, Water Resources Planner,
Project Planning Section

b. John Mruz of Congressman Hughes' office

c. Port Salem Representatives
John Burke, Chairman

Earl Gage, Member
Robert Johnson, Member

d. Elsinboro Representatives
Mayor H. Lee Lark
About 50-60 residents
3. Summary/struéture of the meeting. Mayor Lark chaired the

meeting. Lee Ware and the Corps representatives discussed the
questions regarding erosion as listed and outlined in the

Factsheet prepared for the residents. Each segment had a question

and answer session. Since some topics were raised in the context
of other issues—the order became somewhat condensed through the

evening.
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4. The first question - do the channels cause erosion - was
explained as noted and generated a high degree of skepticism from
the audience. Mr. Lippincott and others attested to the fact that

at Mean Low Water (MLW) the depth adjacent to the channel is six =

feet. According to Mr. Lippincott, the seawall was put in to
keep sand off of backyards and it was following the creation of
the new cut that the beaches began to erode. The general
consensus was that the deeper the channel the faster the flow
with increased erosion.

John Tunnell brought up the 1986 authorized Delaware Bay erosion
control study which is currently unfunded as a way for the
residents to achieve a more complete analysis of the erosion
situation and a long term solution. The states of New Jersey and
Delaware would act as local sponsor for the erosion study.

The point was raised that if this study to use Oakwood Beach for
disposal is to go forward the beach may have to have public
access, a problem in the past.

One individual stated that his section of beach (near a sluice
gate) has only eroded one foot since 1950 and the area in the
vicinity of Oakwood Inn does not need sand.

A resident of Elsinboro Point, Spencer Richardson, indicated that
he placed approximately 150 cubic yards of sand behind a
reconstructed seawall about five years ago. According to Mr.
Richardson, this loss is primarily caused by ship wakes from the
Delaware River. Several times the Corps explained the differences
in the navigation project and the historical erosion problem.

The quantity of material removed since 1907 was reviewed for the
residents. Questions #2 (frequency of dredging) and #4 (quantity)
were covered in this discussion.

Residents feel that the bigger channel creates a shift in profile
to £fill in the channel whereby no net change occurs in depths off
of Oakwood Beach and shore material ends up in the channel. The
channel, not waves, are the cause of the problem according to
these residents.

4. Quality and location of the materials - (#4 and #9). Scott
Fritzinger discussed the boring chart which shows that most of
the material is fine grain and would not stay if placed on the
Beach. The composite samples were displayed and discussed.

The Corps indicated that the material could not be recommended as
beachfill due to the composition.

Many residents seemed to think that getting material that
probably would not stay long on the beach and no guarantees was a

reasonable gamble.

5. Environmental aspects (#5 and #10). Roy Denmark indicated that
due to the fine nature of the material considerable turbidity
would result. One resident stated that the overboard disposal in
the Cove caused much turbidity. Denmark pointed out that
overboard disposal normally is resisted by environmental
agencies. Residents were told that the environmental agencies
would not necessarily grant the permits due to the impacts but
the Corps would begin coordination with these agencies depending

2
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on the level of local interest in beach disposal. Residents
indicated that they would be willing to accept a 50% loss of the
estimated 300,000. cubic yards even for a short time.

The question of public access was again raised. The Corps pointed
out that easements and rights of way might have to be obtained
and public access would be a prerequisite. Spencer Richardson
from Elsinboro Point indicated he did not want public access.
Another resident stated that the area between MLW and MHW is
owned by New Jersey (Delaware owns below MLW).

Mr. Lippincott discussed the training dikes at Pea Patch Island
and their impacts and study and lack of study. He indicated that
a Corps representative had told him years ago that the model
studies were not thorough enough.

The sediment testing results were discussed as not being a
concern and the problems of unaesthetic odors for about a month
at the time of disposal were mentioned.

>
6. How material would be placed (#6). The Corps described the

general plan for a berm and area of placement.

7. The costs (#7) and financing (#8). These discussions involved
John Burke and clarifications on the 80/20 cost share and project
sponsor responsibilities to provide Lands, Easements and Rights--
of-Way (LERRD). John Tunnell suggested that the Elsinboro
residents coordinate with the Port as sponsor to request
inclusion of Elsinboro beaches as a disposal area.

8. Pennsville bulkhead (#11). The Corps noted the state
constructed the bulkheads and the stone revetment was later
constructed at Federal expense due to the cause of the erosion,

the Federal training dike at Pennsville.

9. Impacts on Mannington Meadows (#12). A resident noted the NJ
DOT proposal for a new bridge at Route 49 (The Corps will review
for any changes in impacts to Mannington Meadow).

10. Erosion at Tilbury Island. The discussion used an aerial
photograph with the bottom of the channel and sideslopes depicted
to show the relatively small change in increase to the surface of

the water.
11. Ship generated waves (#15). This topic was generally
addressed several times and will be more specifically addressed

by John Burke with Elsinboro representatives. He is to follow up
with the U.S. Coast Guard on this matter.
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FACTSHEET MARCH 1989

Delaware River Comprehensive Navigation Study
Salem River

The Philadelphia District sponsored a public workshop on January
12, 1989 to discuss the proposed navigation improvement to the
Salem River as described in the Draft Feasibility Study, November
1988. This factsheet is intended to respond to the concerns raised
that evening.

Many of those at the January 12th meeting were homeowners of
properties along the Delaware River's edge at Elsinboro near Salem
Cove. They voiced concern over the loss of Oakwood Beach shoreline
and some felt strongly that the Delaware River channel and Salem
River entrance channel contribute to or cause the erosion.

The recommended plan of improvement for the Salem River includes
deepening the channel from the existing 12 foot Mean Low Water
(MLW) depth to 18 feet MLW and widening to 180 feet with provisions
for a 495 foot wide turning basin. Many disposal options were
analyzed, including disposal at Oakwood Beach for some of the
materials from the Cove area under a shallower 16 foot MLW channel
depth. The recommended disposal option was placement of all
material in the Killcohook disposal area.

The basis for deepening the navigation channel is the projected
growth of the Port operations through development of the two
current shipping companies, improved facilities at the Port, and
a more efficient operation.

QUESTIONS AND ANSWERS

1. Do the navigation channels for the Delaware and Salem River
channels cause erosion at Elsinboro and Oakwood Beach?

We reviewed the findings presented in the report and conducted
additional analysis of changes to the shoreline over the years. As
part of this endeavor, two field visits were conducted to Oakwood
Beach and to the mounds in the Cove. In-house surveys were analyzed
and we contacted other Federal and state offices for further
information. The preliminary results support the conclusions as
stated in the November 1988 Draft Feasibility Report that the
proposed deepening would have no detectable effects on the
shoreline.

Our review of readily available historic surveys and maps revealed
no trend towards increasing depths in the area between Oakwood

1
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Beach and the channel for the period between 1922 and 1983. There
was a noticable change (build up) in the Cove area west of the
mounds during this period. We are obtaining a series of historic
topographic maps and hydrographic surveys to permit a more thorough
evaluation of the river and shoreline changes from the mid-180C's
to the present. Our analysis of this information will be presented
in the final report in a summary form.

As a part of the reevaluation, we reviewed a series of New Jersey
Department of Environmental Protection aerial photos from 1940 to
1986. Based on a preliminary analysis of these photos, it does not
appear that significant shoreline erosion occurred during that
period. Two factors qualify this preliminary conclusion - the stage
of tide at the time the photography is obtained influences the
apparent location of the shoreline in the photograph, and
complicates the evaluation of erosion; and two, the scale of this
series is relatively small, which makes small changes in shoreline
location difficult to detect. Based on previous work and the recent
investigation, we could establish no relationship between erosion
and the navigation channels.

Archaeological research based on predictive modeling indicates that
the probable location of Fort Elfsborg is between the present Mean
High Water line and the Main Channel of the Delaware River. The
fort was most probably at ground level (as were other forts on the
Delaware) when it was constructed by the Swedes in 1643. The work
performed by the archaeologists involved examination of maps and
road surveys at the current Elsinboro Point. The shore shown on
the 1809 road survey and the 1729 shoreline indicate that shore
erosion at this area has been fairly regular over the past three
centuries, possibly totalling 500 to 1000 feet.

We intend to pursue further analysis of historic shoreline behavior
when the requested surveys arrive from Rockville, Maryland. We
anticipate that examination of the shorelines and offshore depths
will lead to more definitive information on the erosion.

2. How frequently has the Salem River been dredged?

The Salem River has been dredged eight times starting with the 1907
authorization and subsequent construction to 9 feet, the 1928
construction to 12 feet, and maintenance dredgings in 1934, 1937,
1945, 1961, 1984 and 1988.

3. What is the quantity of material removed?

The total dredged quantity over the years amounts to an estimated
865,000 cubic yards, including the 1988 maintenance dredging.
Eighteen thousand cubic yards were dredged from the Little Salem

River up through 1945. The 1988 dredging involved 350,000 cubic

2
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yards although to maintain the 12 foot depth is 125,000 cubic yards
every four years.

4. Is the quality of the material suitable for placement on Oakwood
Beach?

Subsurface testing in the Salem River channel was conducted prior
to the maintenance dredging in 1984 and again in 1985 for this
study. The results indicated limited potential for beachfill. The
data indicated that Salem River channel sediments between stations
8+000 and 13+000 could be placed on Oakwood Beach. These stations
are located at the upstream end of the entrance channel and near
Sinnicksons Landing as depicted on the attached figure. The tests
which were conducted were preliminary and involved only three
stations at intervals of 1000 feet but they demonstrated that the
quality of the material is not consistent within the stations. The
composition of the material varies and is intermixed at different
depths. The borings were taken in 1985 prior to the most recent
maintenance dredging and included fine sediments and very fine
silt, clay and sand. The materials in the remaining sections of the
channel are nearly all fine and not suitable for disposal on the
beach. Fine materials are not likely to remain and cause additional
turbidity and construction problems during the disposal operations.
Tidal actions prolong the turbidity and results in environmental
and aesthetic impacts. -

More detailed foundation and materials investigations will be
performed as a part of the the next stage of study. More extensive
subsurface samples will be taken to more precisely determine the
nature of the material as a part of preconstruction engineering and
design work.

5. Would placement of material on the beach cause any adverse
environmental impacts?

Due to the high percentage of fine material at stations 8+000-
13+000 if the channel were constructed to 18 feet, approximately
half of the material (150,000 cubic yards) would be susceptible to
rapid dispersal during and after disposal operations due to tidal
current and wave action. It is very difficult to determine the
amount of materials which might stay on the beach for any period
of time even if confined by a berm. The state and Federal
environmental agencies will be contacted for comment and necessary
approvals if the decision is reached to pursue disposal on Oakwood
Beach.

6. If conditions ailow, where and how would material be placed on
the beach?
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Based on our analysis, material would be placed along the 7500 feet
of beach from south of the country club to Elsinboro Point as
depicted on the attached figure. According to our tentative plan,
the dredging and disposal to Killcohook would be performed by a 27
inch pipeline hydraulic dredge. Materials would be pumped ointo
Oakwood Beach by a second hydraulic dredge using a 12 inch diameter
pipeline. It would be necessary to construct a berm to retain
material and a dozer would be used to spread material. It is
uncertain whether the material could be used to effectively build
the berm or if other materials would be required.

If it is possible to dispose of materials along this beach, the
estimated 150,000 cubic yards which might be retained would occupy
a theoretical space 7500 feet long and 180 feet wide by 3 feet
thick or 7500 feet long and 70 feet wide by 8 feet thick.

7. Is there a cost difference if Oakwood Beach 1is used for
disposal?

The current cost estimate for disposal at Oakwood, is equal to the
cost of disposing all material at Killcohook. In the event that
the final decision is reached to use Oakwood Beach, these figures
will be refined in the next stage of study prior to construction.

8. Who would finance any cost differences for disposal at Oakwood?

The project sponsor,in this case the Port of Salem finances any
extra costs under the provisions of Section 933 of the Water
Resources Act of 1986 (Cost Sharing for Disposal of Material on
Beaches). Prior to any such payment or commitment all affected
property owners would be required to grant permission for the
disposal. The project sponsor could additionally recapture these
expenditures from Elsinboro Township through a cost sharing
agreement.

9. The November draft Feasibility Report indicated that disposal
to Oakwood Beach is possible only to a channel depth of 16 feet (16
feet with two feet of allowable overdepth. Is this still true?

Based on the limited number of borings obtained for the Draft
Feasibility Report, an initial assessment as to the character and

- quality of the material between stations -8+000-.and -13+000 to a

depth of 18 feet (a 16 foot channel depth with additional two feet
of overdepth dredging) indicated that the material could have some
use as beachfill. Further comparison of the character and quality
of the in-place material to an 18 foot depth versus that to a 20
foot depth (a 18 foot channel depth with additional two feet of
overdepth dredging) does not present any marked difference.

Because of the great variation in material types from the limited

4
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data available, further sub-surface investigations will be required
during later studies to accurately define the true extent of
suitable beachfill material.

10. Are contaminants present in the sediments.?

Sediment samples have been collected at several locations within
the proposed dredging area. These samples have been analyzed
for,purgeable hydrocarbons, purgeable aromatics, PCB's, pesticides
and heavy metals using the standard elutriate test. This test has
been shown to be a reliable indicator of chemical contaminant
release from sediments during dredging and disposal operations. The
analyses indicated that the sediments are of good quality with
less-than-detectable concentrations of most metals and toxic
organic compounds. .Low concentrations of arsenic, barium, cadmiunm,
lead, zinc and phenols were detected at some locations. However,
concentrations of these parameters were within acceptable standards
and do not pose a problem.

The material will have an unpleasant odor if placed on the beach
due to the presence of decaying organic matter.

11. Who was responsible for building the steel sheet pile bulkhead
at Pennsville in response to the shoreline erosion problem?

The bulkheads along the Pennsville shoreline were constructed by
the State of New Jersey during the period 1956 through 1965 in an
attempt to halt the erosion caused by the 1943 construction of the
Pennsville dike. A Corps investigation concluded th

at the training dike at Pennsville caused the damages from Beach
Avenue to a point 1,300 upstream and determined mitigation was
warranted. The report entitled "Mitigation of Erosion Damages,
Delaware River, Pennsville, New Jersey" (1980) discusses the plan
to place bedding material and armor stone to reinforce the
bulkheads with toe protection. This project was constructed in 1982
at the Federal government's expense.

12. Would Mannington Meadow be impacted by the proposed project?

The volume of water flowing through the cutoff to the Meadow is
controlled by the mean range of tide (5.6 feet) in the Salem River
and the river dimensions up to Mannington Meadows at the Route 49
bridge. Since the tide range is unaffected and the commercial
navigation project stops short of the Route 49 bridge, the flow in
Mannington Meadow should not be affected by the improved channel.

13. Would erosion increase at the Tilbury Road properties if the
channel is widened?
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Widening the channel should not impact erosion in the area of the
cut-off and Tilbury Island. It is necessary to remove a small
portion of the island to construct the turning basin and widen the
channel. The channel will be widened from 100' to 180' with
sideslopes of three feet horizontally to one foot vertically. This
will redistribute the volume of water carried in the channel up to
the Route 49 bridge, but the likely outcome is for the velocities
to decrease. The expanded river channel and broader sideslopes
would carry the water over a larger cross-section, thus reducing
any erosion impacts. The fetch, or area where waves are generated
by wind, will not change sufficiently to cause any impacts on the
shoreline.

14. What are the distances relative to the channels?

The Salem River entrance channel is approximately parallel to
Oakwood Beach between 1,700 feet and 2,000 feet from the shoreline.

The Delaware River channel is located 2,000 feet (0.4 miles) from
Elinsboro Point, 2,900 feet (0.55 miles) from Oakwood Beach and
10,000 feet (1.89 miles) from Sinnicksons Landing.

15. Do waves generated by vessels calling at Salem?

The commercial traffic is expected to increase along the Salem
River with or without an improved channel. Navigation practices are
not expected to change in terms of daylight transits and use of
tidal cycles and tugs. Due to several factors, we do not expect any
erosion problems due directly to the commercial traffic.

Vessel generated wave height depends on vessel speed relative to
water, draft and hull shape, water depth and the blockage ratio
(the ship cross section compared to the channel cross section). The
effects on the shore depend upon the distance to shore and the
water depth versus wave height. The commercial traffic transits the
river slowly due to the strong currents as well as the constraints
of a narrow channel.

This review of information concluded that vessel generated wave
problems are more likely with the departing tugs, as reported by
residents, because the solo tugs travel at higher speed and against
the tide. The channel improvement would not directly influence the
vessel traffic since growth at the Port will occur regardless of
a new project. A more practical approach to solving any problems
from the wakes of departing or unaccompanied tugs might be for the
Port to consider establishing a speed restriction on all boat
traffic.
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CENAP-PL-PP Salem River Public Workshop, held 1/12/89,
. 0ld Courthouse, Salem, New Jersey
70 Files rrRoMB.E. Stratton DATE 20 Jan 89 CMT 1
STRATTON/gaw/5957

1. Summary: The majority of those at the meeting were homeowners of
properties along the river’s edge at Elsinboro. They voiced concern over
the loss of the Oakwood Beach shoreline and strongly felt that the two river
channels (Delaware and Salem) contribute to the erosion. Additional issues
included the potential for erosion along the cutoff, the viability of the
present port and potential for achieving the growth projected, and port
financing capabilities. 1In response to the strong objections of Elsinboro
officials and residents, and statements by Representative Hughes and local
port officials that support for the project was contingent on satisfactorily
addressing their concerns, a commitment was made to reconsider disposal
options for Oakwood Beach. A follow up. fact sheet is to report on our
findings and another meeting is planned on this matter.

2. Attendees.

John Tunnell, Chief,Project Plng. Branch
- C. Lee Ware, Actg. Chief, Proj. Studies
Section

- Roy Denmark, Chief, Environmental Branch

- Jerry Pasquale, Biologist, Environmental Br.

- Robert Selsor, Chief Economist, Economics
and Evaluations

- Barbara Stratton, Water Resources Planner

Project Studies Section

a. Corps Representatives

b. Mark Brown of Congressman Hughes office attended.

c. Port Salem Representatives:
John Burke, Chairman
Robert Johnson, Member
Earl Gage, Member
Jim Waddington, City Council Liaison

d. An attendance list is attached. The audience numbered about 100 and
included primarily the local officials and residents of neighboring
communities. Several shippers also were present.

3. Slide Presentation. Barbara Stratton presented a talk on the history of
Corps involvement in navigation at Salem, the study considerations and
alternatives, and details on the recommended plan. The attached text
indicates the presentation. This was followed by a question and answer
period.
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4. The questions and answers focused almost exclusively on the erosion
questions. A summary of camments and responses follows.

a. The first coment was on the validity of the econamic projections
over the 50 year project life. The individual recammended staged
construction of the 18 foot project, initial dredging to 16 feet using the
spoils as beach f£ill and further deepening in the first maintenance cycle

dredging to 18 feet.

b. Elsinboro residents said they were previously informed by the Corps
(Colonel Ton) that the sand from the Oakwood Beach all was not getting in the
channel, yet sand has been dredged in the last two maintenance cycles as
evidenced by the stable islands in the cove. The question was raised (and not
answered) as to why the maintenance material was not deposited at Oakwood
Beach.

C. One resident (Spe.né’er Richardson) wants a sheet steel bulkhead built in
front of the houses. He blamed waves generated by ship traffic for the
problems. Mr. Tunnell indicated this was an erosion control measure which we
could consider under a study authority for which we have not yet been funded.

d. Mr. Lippincott (the originator of the overboard options and a frequent
correspondent) presented his material (attached) and blamed the training dike
at Pea Patch Island and constriction of the channel by Killcchook disposal area
for the erosion problems at Elsinboro.

e. The point was also raised that the sand in existing Federal sites is
sold for $.10 per cubic yard, yet residents of Elsinboro cannot have it for
erosion protection. (no response)

f. Concern was also raised over the impact of ship wakes and erosion in
the area of the cutoff. ILee Ware indicated no ervsion is anticipated in the
cutoff area since vessels travel at dead slow ard the cross section is larger
with the project. Bank clearance lanes should minimize suction effects between
the vessels and banks and the sideslopes are milder and more stable for the
enlarged channel.

g. The mayor of Mannington (William Hancock) is concerned that the Little
Salem River (Ferwick Creek) is scheduled for de-authorization in 1989. He
foresees eventually recreational development of the river with marinas and
other amenities. He also indicated that the breakdown of the dikes at
Mannington Meadows and the increased flow from that area have increased erosion
at Oakwood Beach. Also, he stated that silt from the meadows will rapidly
shoal the channel. (A letter is forthcoming.)

h. A question was raised as to who constructed the steel sheet pile

bulkhead at Pennsville. Corps representatives will check on that in the
office.
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i. The mayor of Elsinboro (Lee lLark) requested placement of sand on the
beach. Additionally, he suggested to the audience that they write to
Congressman Hughes. John Tunnell suggested that concerned pecple should write
directly te the Corps (several have done so). Further explanations of the
possible causes (historical, northwest winds) were presented. Jahn Tunnell
said that the results of a physical model indicate that river currents stay
confined to the channel and support our conclusions. He indicated that there
will always be a disagreement on the cause of the erosion given all of the
influences and unknowns. In order to provide same temporary assistance, as a
part of the construction project, Tunnell stated that it might be possible to
call Elsinboro a disposal area and obtain real estate agreements from residents
and put sand adjacent to bulkheads. It was noted again that a study of the
erosion in the Bay awaits authorization and could provide long-term answers for
Elsinboro residents.

j. John Larkin, the Emergency Management Coardinator for Elsinboro, brought up
concerns over the odors caused by beach disposal and the possible chemical
content of material.

k. A question was raised as to who would be responsible if the channel did
result in an erosion problem or lead to some other incident. It was stated
that the Corps would be responsible for correcting problems due to a design
deficiency and it was noted that a revetment was provided by the Corps along
the Pennsville Shoreline at Federal expense to correct a problem caused by
features of the navigation project.

1. Several people questioned how the port would finance the project, what
justification there was for improvements based on the level of traffic, and the
views of Salem officials on the potential effects at Elsinboro. The
representatives fram the Port Authority, (Earl Gage, John Burke, and

Jim Waddington) indicated support of placing sand at Oakwood Beach if at all
possible and indicated that the project economics were based on development of
four berths. They see potential to benefit the entire county if the port grows
and utilizes the FTZ status.

5. Those in attendance were told that the Corps would reevaluate the
possibilities of disposal at Oakwood Beach and Elsinboro and a factsheet with
findings would be issued.

R SN
Attachments: (1) Public Notice B. Stratton
(2) Factsheet Project Manager
(3) Text
(4) Attendees

(5) Submitted Materials
(a) Lippincott, George letters
(b) Petition
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! DELAWARE RIVER A
COMPREHENSIVE NAVIGATION STUDY SALEM RIVER / A
SALEM COUNTY, NEW JERSEY

Janu%ﬁ%0¥2, 1989

OLD COURTHOUSE Ref; Water Resources Act
Salem, New Jersey - Section 859 of 1986

o | Public Law 99-662
To To THE COMMANDER: &
"~ ROBERT L4 CALLEGARI, Chief, Planning Division
U.S.Army Corps of Engineers -
Philadelphia District

From JOSEPH G. LIPPINCOTT, Sr. DAV
ELSINBORO - SALEM, New Jersey 08079

This 1s to say, thank you the Corps for having this Worksho%
Meeting and the Water Front People of ELSINBORO & Township Gov.
Representatives ,2nd other's State people, + U.S. Gov. 0fficials.
Glad to have you here -
The Sovereignty of MAN layth hidden in KNOWLEDGE, wherein KINGS,
with all their GOLD can not buy. Bacon L

1. Fere is a phone survey of FORT ELFSBORG section of ELSINBOROVfrom
William L. Richmond (Lot 4.09) on south west whom want the Salem
River dredging's on their eroded (what's left of them) BEACHES.

2. If you drop%the spoils on west side of Salem River Channel site
(24-6) 1ts like "PERPETUAL MOTION" enough said -

3. Piping to Killcohook five miles +50 foot up and over the dikes -
up's the ocost ++§$

4. The CORPS did not mention the for sale price per Cu.Yd. you sell
the dredging's for - 72 ¢

5+ The CORPS speak of maintenance costs @ Killcohook,201,Artifieial
Island -~ maintenance on ELSINBORO - o.o0 $ here you hela the little

fellow the Tm I

6. Drop spoils from William L. Richmond (Lot 4.09) on south west thru
Sidney Riley (Lot 25.24%), thru Robert H. Cocking (25.10) thru James
Buechler (23.24) thru Benj. Ferguson (23.17) thru to Spencer
Richardson Lot (23.1) that is Block 23 ,Lot No.1 total 3,100 feet +

7. Put back the SAND & STONE from where it came from ELSINBORO'S
BEACHES'S Site (24 .y7)

8. We want PORT SALEM & the jobs + economics the PORT will help
SALEM COUNTY.

JOSEPE G. LIPPINCOTT, Sr. DAV
325 Fenwick Ave. |
Salem, New Jersey 08079 2105 - | 214 River Lane

| -
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DELAWARE RIVER
COMPREHENSIVE NAVIGATION STUDY SALEM RIVER
SALEM COUNTY, NEW JERSEY

Notice is hereby given that the Philadelphia District, U.S. Army Corps of
Engineers, proposes to deepen and widen the existing navigation channel at
the Salem River, New Jersey. This project is discussed in the Delaware
River Comprehensive Navigation Study draft Interim Feasibility Report and
Environmental Assessment for Salem River, New Jersey. The purpose of the
study is to consider navigational improvements to meet the needs of
existing and projected commerce on the waterway. i.

The existing channel is 12 feet deep Mean Low Water and 150 feet wide from
the Delaware River through Salem Cove, narrowing to 100 feet at Sinnicksons
Landing. The total project length is five miles. Proposed improvements
include enlarging the channel to a depth of 18 MLW and a width of 180 feet,
and providing a turning basin at the Port of Salem (See attached Figure).
The proposed project would extend the Delaware segment of the channel an
additional 200 feet, from the 12 foot depth to the 18 foot contour.
Approximately 1,267,000 yards of material would be removed by hydraulic
pipeline dredge. All dredged material would be placed in the active upland
disposal area at Killcohook.

Channel depths of 14 feet to 24 feet and corresponding widths ranging from
160 feet to 280 feet were examined during the study. Based on the finding
of the study and in view of the conditional authorization of a 20 foot
project for the Salem River by Section 859 of the Water Resources Act of
1986, construction of an 18 foot project is recommended at this time.
Construction to 20 feet is to be deferred until such time as navigation
needs change and further deepening is warranted.

The purpose of the Environmental Assessment is to provide a discussion of
all pertinent environmental issues regarding the proposed project.. The
Environmental Assessment concludes that the proposed action would not have
a significant adverse impact on the envircnment. Therefore, a draft
Finding of No Significant Impact has also been prepared. Section 401 Water
Quality Certification and concurrence of Federal consistency with the

New Jersey Coastal Zone Management Program has been requested from

the New Jersey Department of Environmental Protection.
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The Environmental Assessment for this project is being coordinated with the
U.S. Environmental Protection Agency, the U.S. Fish and Wildlife Service,
the National Marine Fisheries Service, the New Jersey Department of
Environmental Protection, local officials and all other known interested
parties. The public and all agencies are invited to comment on this
proposal. Copies of the documents are available upon request and are also
available for public review at the Philadelphia District Office and at the
repositories listed on the attached sheet.

An informal workshop meeting is being scheduled for January 12, at 7:00 PM
at the 0ld Courthouse, Broadway and Market Streets, Salem, New Jersey.

The purpose of this workshop will be to discuss the project proposals and
answer questions. Comments on the draft Interim Feasibility Report and
Environmental Assessment should be provided within 30 days after the date
of this notice. All comments on the proposed work should be directed to
the District Engineer, Philadelphia District, U.S. Army Corps of Engjineers,
2nd and Chestnut Streets, Philadelphia, Pennsylvania 19106, ATTN: Project
Planning Branch. For further information please contact Barbara Stratton
at 215-597-5957.

FOR THE COMMANDER:

'

D
#-‘; Agu L sumen

ROBERT L. CALLEGARI
Chief, Planning Division

o
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REPOSITORIES
City Clerk’s Office Salem Free Public Library
City of Salem ' 112 W. Broadway
1 New Market Street Salem, New Jersey 08079
Salem, New Jersey 08079
Municipal Building Salem County Law Library
Mannington Township 94 Market Street
RD 1 Box 129 Salem, New Jersey 08079
Salem, New Jersey 08079
Cumberland County Library - ' Pennsville Township
800 East Commerce Street Municipal Building
Bridgeton, New Jersey 08302 90 North Broadway

Pennsville, New Jersey 08070
Atlantic City Free Public Library

Illinois & Pacific Avenue University of Delaware Libary
Atlantic City, New Jersey 08401 .Newark, Delaware 19717
i
L
S A R R
DEPARTMENT OF THE ARMY
U. S. ARMY ENGINEER DISTRICT, PHILADELPHIA
CORPS OF ENGINEERS
CUSTOM HOUSE.2D & CHESTNUT STREXTS
PHILADELPHIA, PA. 19106
"
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SALEM RIVER, NJ INTERIM FEASIBILTY REPORT
ECONOMIC APPENDIX

INTRODUCTION

This economic appendix presents an analysis of the benefits
that would result from deepening the Salem River, NJ federal
navigation project. The Philadelphia District 1is analyzing
deepening the Salem River navigation channel from its current
authorized and maintained project depth of 12 feet to the following
depths: 14 feet, 16 feet, 18 feet, 20 feet, 22 feet, and 24 feet.
This range of depths was selected to establish, in conjunction with
costs, the plan of improvement that maximizes net benefits. The
economic analysis estimates the benefits that are anticipated to
result from deepening the channel from 12 feet to the with-project
condition alternative depths. Benefits will result from the
decrease in the cost per ton of shipping commodities into or out of
the port of Salem. These cost savings will occur in two ways: 1)
a deeper channel depth will allow current vessels to carry more
cargo, thus apportioning their operating costs over more tons, and
2) larger vessels with lower costs per ton will be able to call on
the port.

In accord with ER 1105-2-100, Chapter 6, Section 7, the
application of the nine-step procedure for the estimation of deep-
draft navigation benefits has been followed in this economic
appendix.

The port of Salem has been in operation only since 1982 and,
thus, does not provide a lengthy historical record to analyze. A

total of 183,400 short tons of cargo have been handled by the port



from 1982 to 1989. There have been a total of 218 vessel movements
into or out of the port over that same period.

The major commodities that moved through the port during its
first eight years included general cargo/containers, grain,
~ fertilizer, chemicals, peat moss, perishables, frozen food, scrap
iron and steel, lumber, wastepaper, wire coils, and fish meal.
During the first three years, barges were the primary vessel type;
particularly of significance were grain barge movements. Over the
next five years, only one barge shipment occurred, and the
remainder of vessel trips have been by general cargo/container
vessels and bulk vessels. Grain movements stopped in 1984 because
of operational problems with the grain elevator. Funding 1is
anticipated in the near future which will be used to repair the
grain elevator.

The benefits calculated in this analysis were based on a
projection and annualization of commodity flows over the 50-year
project life, which extends from 1994 through 2044. A number of
different data sources were referenced (Port of Salem, Philadelphia
Maritime Exchange, Mid-Atlantic, the terminal operator, Voigt
Maritime, the shipping agent for the line using Mid-Atlantic's
terminal, Waterborne Commerce Statistics Center,v and PIERS, a
computerized data base of import/export data). Data from the year
1989 has been selected to represent the baseline, existing
condition from which tonnage has been projected and benefits
estimated. Growth in general cargo/container traffic has been
projected for the first 20 years of the project life (1994-2014)

and then held constant for the remainder of the project life. Bulk
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movements are anticipated to grow at 2% per year from 1989,
onwards, based on apticipated growth in income for the study area
as reported by OBERS projection service. (Projections of future
commerce are discussed 1in detail later in this appendix.)
Commodity flows will not vary by channel depth. A discount rate of
8 3/4% and an April 1990 price level were applied for the

calculations.

ECONOMIC STUDY AREA
This section presents a summary of the commodities (with trade
routes) which historically have used the Salem River:

a. General Cargo/Containers
(1) Salem to Bermuda
(2) Salem to Jamaica
(3) Salem to Trinidad
(4) Salem to Barbados
b. Grain (originating from southern New Jersey agricultural region)
(1) Salem to Jamaica
(2) Salem to Nova Scotia
c. Fertilizer (destined for use in southern New Jersey agricultural
region)
(1) South Carolina to Salem
(2) Nova Scotia to Salem
d. Perishables (originating from southern New Jersey agricultural
region; processed in local irradiation facility; shipped to foreign
destinations)
(1) Salem to Trinidad
(2) Salem to East Germany
(3) Salem to United Kingdom
e. Scrap Iron/Steel (used locally in the manufacture of finished
steel products)
(1) Nova Scotia to Salem
f. Lumber (used in local construction industry)
(1) Brazil to Salem
g. Fish Meal (used locally)
(1) Maryland to Salem
h. Other Miscellaneous Bulk Commodities
(1) Salem from Trinidad
(2) Salem from Brazil
(3) Salem from Mexico

General cargo/containers to Bermuda is currently the most
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where the navigation channel leading to the port branches off from
the main Delaware River channel.

The authorized Salem River federal navigation project includes
an entrance channel and a cutoff (as shown in Figure B-2). The
project covers a distance of approximately 5 miles (entrance to the
port of Salem). The authorized and currently maintained channel
depth is 12 feet mean low water. The authorized and maintained
width of the entrance channel is 150 feet (approximately 3 miles),
with the remainder of the channel (approximately 2 miles) having an

authorized and maintained width of 100 feet.

EXISTING FACILITIES

Figure B-3 shows the layout and boundaries of the port of
Salem. The current berthing facility owned by the Salem Port
Authority consists of a wharf 120 feet long and 100 feet wide. A
work barge measuring 240 feet long and 48 feet wide is moored
alongside the wharf. Another berth is situated at the Mid-Atlantic
Shipping property directly downriver from the Salem Port Authority
facilities. Below is a description of study area facilities.

A bulk crane located on the crane barge has a 100 ton 1lift
capacity. The bulk crane is capable of making six lifts per hour,
and is equipped with a three cubic yard bucket that can be lifted
10-12 times per hour.

Container cranes are leased on an as-needed basis. Three
capacities of cranes have been used, 22 ton, 65 ton, and 100 ton.
The cranes are self-propelled and mounted on rubber tires.

Storage facilities for cargo include a 60,000 square foot
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transit shed, a 28,000 square foot bulk warehouse, three dry grain
tanks with a 1,700 ton capacity, and one wet grain tank that holds
about 220 tons. Additional storage facilities include 190,000
square feet of open space for storing containers.

The design capacity of the Port's grain elevator is five
million bushels, or 125,000 tons, per year. Its storage capacity
is 85,000 bushels (2575 short tons). Approximately 8,000 bushels
per hour of grain can be loaded into a ship at port. The Port's
grain dryer has a capacity of 65 tons per hour, and sits alongside
the grain storage tank.

The port has direct rail access via a rail spur of the West
Jersey Short Line whose usable rail line ends just past the cold
storage facility. Remnants of the rail spur extend to near the end
of the Fire Parcel property (see'Figure B-3) but would have to be
reconstructed before being usable. This line is owned by Salem
County and consists of 18 miles of rail line. The line is operated
for the county by the West Jersey Short Line Railroad and connects
to Conrail. The siding in the Port of Salem's boundaries has the
capacity for ten cars, with additional capacity for 100 railcars
present in the Short Line's yards which are located about ten
minutes travel time from the port. The Short Line indicates that
there is sufficient room available within the port for providing
additional rail sidings.

An additional need to supplement the port's ability to handle
bulk commodity shipments by rail is the development of a permanent,
in-place means for transferring commodities between the rail cars

and either the grain elevator or an awaiting ship. Vacuum hoses or
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portable conveyors have been used for these movements.

A representative of the West Jersey Short Line said the
company was prepared to install an additional siding at the port
alongside the grain elevator with room for ten cars, if demand
warrants. An unloading pit would be capable of sending 100
tons/hour of grain from the rail cars directly to the grain
elevators.

The rail line has been used for shipments going through the
port such as soybeans, scrap iron and steel, and fishmeal. For
example, the shipment of fishmeal was vacuumed from the ship
directly into waiting rail cars, a distance of approximately 50
yvards. Three or four cars were loaded at a time and then pulled to
the Short Line's rail siding and another three or four empty cars
were brought to the port's siding. Each car cérried about 100 tons

of fishmeal, and 20 cars were needed for the shipment.

EXISTING VESSEL OPERATING PRACTICES

PILOT RESTRICTIONS

Salem is a relatively new port. In 1985, as the port was just
commencing operations, the pilots did not have experience in
navigating the channel. The deepest draft of a vessel during
initial operations was approximately 16 feet. Over time, with
further experience, the pilots limited the maximum draft of vessels
under existing conditions to approximately 15.5 feet. The 12 foot
(MLW) withou£ project condition provides approximately 17.5 feet of
depth at high tide. An allowance for two feet of underkeel

clearance is based on the experience and professional expertise of



the pilots. The actual operating practice of vessels based on data
from the pilots logs has been incorporated into the economic

analysis.

TIDAL USE

Vessels currently using the port of Salem operate using the
tide, if necessary, based on the consideration of vessel draft
versus channel depth. That is, based on discussions with the
pilots, some ships transit the Salem River navigation channel only
during periods of high tide. Figure B-4 presents a tidal chart for
the port of Salem. The tidal fluctuation at Salem is 5.5 feet,
meaning that ships using thé channel at high tide have
approximately 17.5 feet of depth with which to work. The time of
the tidal cycle is apprdximately 12.4 hours.

Figure B-4 indicates the tidal "window" that is currently
available for ships using the Salem channel whose required draft
(vessel sailing draft plus 2 feet of underkeel clearance) exceeds
the MLW channel depth. For example, a ship requiring a 17 foot
channel depth has approximately 2.2 hours during which the channel
is at least that deep. If the vessel misses its "window" it has to
wait 10.1 hours for its next opportunity. Similarly, a vessel
requiring a 16-foot channel depth has a "window" of 4.2 hours

during which it could use the channel.

TUG USE
The current practice is to use one 525 horsepower tug, with a

length of 46 feet, draft of six feet, and a beam of ten feet. This
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practice is expected to continue in the future at all potential
channel depths. On an inbound trip, the tug precedes a ship up the
Salem navigation channel and then ties onto it at the point where
the channel width narrows from 150 feet to 100 feet. Until that
point, the vessel has been proceeding under its own power. The tug
is then positioned on the starboard side of the ship's bow. When
the pair reach the turning basin, the tug positions itself
perpendicular to the keel and turns the ship to the left (i.e.,
counter clockwise, with the bow turning to the left and the stern
to the right). The ship is rotated 180 degrees until it is facing
downstream. Turning ships to the left is required because of the
unique dimensional and tidal characteristics of the port of Salem,
even though most ships are "right propellered¥, and turn more
easily to the right. The ship is then pushed into position with
its port side next to the wharf. Tug costs are incorporated into
the transportation cost model.

The pilots prefer to bring ships up the channel on the flood
tide as the increasing depth provides more maneuverability for the

ships.

EXISTING VESSEL USE
The number of vessel trips (including backhaul movements)
historically through the port of Salem is shown in Table B-1.
Barge movements predominated in 1982-1984. A significant change
occurred during 1985-1986, in which there were 49 vessel trips,
only two of which were by barge. In 1987 through 1989, there were

146 vessel trips through Salem, all of which were by ship. A
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TABLE B-1
HISTORIC PORT OF SALEM VESSEL TRIPS (INBOUND AND OUTBOUND)
] 1982-1989
VESSEL TYPE AND
COMMODITY 1982 1983 1984 1985 1986 1987 1988 1989
1
SHIPS
CONTAINER (BERMUDA TRADE) 0 0 0 0 0 0 0. 68
GENERAL CARGO/CONTAINER 0 0 0 24 21 26 18 0
BULK COMMODITIES 0 0 1 2 0 0 0 34
SUBTOTAL 0 0 1 26 21 26 18 102
BARGES
GRAIN 3 0 1 0 0 0 0 0
FERTILIZER 0 4 2 0 1 0 0 0
CHEMICALS 2 0 0 0 0 0 0 0
SCRAP IRON & STEEL 0 0 0 1 0 0 0 0
SUBTOTAL 5 4 13 1 1 V] 0 0
TOTAL 5 4 14 27 22 26 18 102

SOURCES: PORT OF SALEM, PORTS OF PHILADELPHIA MARITIME EXCHANGE, MID-ATLANTIC, WCSC, PIERS

11 MOST MOVEMENTS INVOLVE EMPTY OR INSIGNIFICANT TONNAGE ON INBOUND LEG; ONLY TWO VESSELS
IN 1989 INVOLVED SIGNIFICANT BACKHAUL

2] PRIOR TO 1989, CONTAINERS WERE NOT A MAJOR FACTOR IN SALEM TRAFFIC AND ARE INSEPARABLE FROM

GENERAL CARGO TRIPS. TRAFFIC IN 1989 MARKED THE BEGINNING OF THE CONTAINER TRADE TO BERMUDA.

ALTHOUGH THEY ARE REPORTED SEPARATELY FOR 1989, IT SHOULD BE NOTED THAT "CONTAINER" TRIPS
MAY ALSO CARRY GENERAL CARGO TONNAGE AND VICE VERSA.
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vessel trip is defined as either an inbound or outbound usage of
the Salem River channel. Barge movements have stopped because of
operational problems with the grain elevator. Grain movements are
expected to recommence once the grain elevator becomes operational

again.

COMMODITY MOVEMENTS-HISTORICAL TONNAGE

The Salém City Council voted in 1982 to create a Municipal
Port Authority to oversee the redevelopment of the port area and
the construction of port facilities.

The first modern day shipment through the port of Salem
occurred in May 1982, when 1,500 short tons of soybeans travelled
by barge down the Salem River channel en route to Norfolk, VA, by
way of the Chesapeake and Delawaré.Canal. Four additional barge
shipments occurred that year, two for soybeans and two for
chemicals. A summary of historical general cargo/container and
bulk commodity movement categories from 1982-1989 is given in Table
B-2. Preliminary data estimated that general cargo/container
tonnage in 1990 was equal to 22,900 tons.

Grain shipments comprised the majority of tonnage between 1982
and 1984. In 1985, the leading commodity, in terms of tonnage, was
scrap iron and steel imported from Nova Scotia. The second largest
commodity movement was wastepaper. General cargo amounted to 4,400
short tons and comprised the third largest commodity volume.
Also, in 1986, general cargo/containers and lumber comprised the

two largest commodity groups. Frozen food was the third largest



COMMODITY

GENERAL CARGO/CONTAINERS

BULK

TOTAL 21

TABLE B-2
HISTORIC PORT OF SALEM TONNAGE
1982-1989

1982 1983 1984 1985

0 0 0 4,400
7,700 6,000 22,300 25,100
7,700 6,000 22,300 29,500

1986
5,200
11,100

16,300

1987
32,600
0

32,600

1988
22,600
0

22,600

1989
14,400
24,800

39,200

SOURCES: PORT OF SALEM, PORTS OF PHILADELPHIA MARITIME EXCHANGE, MID-ATLANTIC, PIERS, WCSC

11 ALL GENERAL CARGO/CONTAINER TONNAGE MOVED PRIOR TO 1989 WAS ON TRADE ROUTES OTHER THAN BERMUDA;

13

ALL GENERAL CARGO/CONTAINER TONNAGE FOR 1989 1S FOR BERMUDA TRADE ROUTE COMMENCED IN APRIL 1989;
BASED ON SAME RATE OF TONNAGE FOR THIS TRADE ROUTE, PRORATION FOR FULL YEAR= 21,600,
TONNAGE FOR 1990 FOR GENERAL CARGO/CONTAINERS TO BERMUDA=22,900

2] STRICTLY BARGE MOVEMENTS 1982-1984, ONLY ONE BARGE MOVEMENT IN BOTH 1985 AND 1986
(REMAINDER OF MOVEMENTS IN VESSELS); STRICTLY VESSEL MOVEMENTS 1987-1989

31 TOTAL TONNAGE FOR 1987-1988 REPORTED BY PORT OF SALEM IS CORRECT, HOWEVER

BULK TONNAGE MOVED IS NOT CLEARLY SEPARABLE FROM THE GENERAL CARGO/CONTAINER CATEGORY

IN THE DATA SOURCES.

~
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.
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commodity. Scrap iron and steel imports were fourth in
significance. The years 1987 and 1988 were reported as entirely
general cargo/container movements. The year 1989 showed
approximately 50% of total movements as general cargo/container
movements to Bermuda, with the other half consisting of bulk
movements of stone, paper, and cement. Bermuda traffic is port to
port, and 3% of bulk movements involve topping-off at Salem. Table

B-3 presents vessel movements by trade route for 1989.

FUTURE PORT IMPROVEMENTS

Port officials and the individual companies shipping out of
Salem were contacted to identify planned expansions in port
facilities and equipment. The facilities anticipated to be in
place at the port by the base year, 1994, are shown in Table B-4.
One berth is currently operational and managed by the Salem Port
Authority under lease to Salem Marine Terminal Corp. A second
berth, constructed by Mid-Atlantic Shipping, became operational in
April 1989. Salem Marine Terminal is currently arranging for
financing to build an additional berth on leased port property.
Also, the company is actively developing plans for construction of
another berth on additional port property. Thus, the project will
have a total of four berths available for usage by vessels by the
project base year. Further, " the County of Salem Econonic
Development Authority and Salem Port Authority are working together
to expand the foreign trade zone (FTZ) designation. The impact of
the FTZ, considered speculative at this time, has not been included

in the projection of commodities.
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TABLE B-3

VESSEL MOVEMENTS BY TRADE ROUTE

(INBOUND AND OUTBOUND)

TRADE ROUTE

GUATEMALA
NEW YORK
FLORIDA
HONDURAS
MEXICO
COLOMBIA
NOVA SCOTIA
SAVANNAH
BALTIMORE
EQUADOR
CANARY ISLANDS
VENEZUELA

TOTAL

P R R O kRN WA OO O

102

2]

s

SOURCE: PORTS OF PHILADELPHIA MARITIME EXCHANGE, WCSC, PIERS

1] MOST MOVEMENTS INVOLVE EMPTY OR INSIGNIFICANT TONNAGE ON BACKHAUL;
ONLY TWO VESSELS IN 1989 INVOLVED SIGNIFICANT BACKHAUL

2] 68 OF THESE MOVEMENTS WERE FOR CONTAINERS TO AND FROM BERMUDA

b



TABLE B-4
LOADING/UNLOADING AND STORAGE FACILITIES, 1994
(ALL CHANNEL DEPTHS)

Berths
—-Three berths at the Salem Mun1c1pal Port Authority location
-One berth at the Mid-Atlantic Shipping location

General Cargo/Container and Bulk

-88,000 sq. ft. of warehouse covered space

-190,000 sg. ft. of uncovered space available for staging
containers

-Access to unlimited crane capacity on a lease basis. Current
capacity of 180 tons per hour, and an available 3 cubic yard bucket
which can be lifted 10-12 times per hour

Grain

-Three dry storage tanks holding a total of 1,700 tons
-One tank holding 220 tons of wet or dry grain

-Grain dryer with a capacity of 25 tons per hour
-Stack and reclaim capacity of 200 tons per hour

Rail
-Rail facility capable of handllng 10, 000 tons per month



COMMODITY PROJECTIONS
Estimates of future commodity movements through the Port of
Salem were based on the historical data base of vessel movements
and tonnage, interviews with the local users and port authority,

and economic growth projections from a consulting firm service.

General Cargo/Container Exports to Bermuda. No single data source

will capture traffic for a port in its entirety; errors in
reporting and collection distort any data base. Also, different
sources are interested in different measurements, for instance, one
may focus on TEU's (twenty-foot equivalent units, the standard
measure for container box size) while another is concerned with
tonnage. Therefore, figures for Salem were collected from several
sources.

Data collected for Salem indicated that its share of the North
Atlantic-Bermuda trade was approximately 20% or 19,400 short tons
in 1989. This figure was used as the basis for computing savings
in the transportation cost model. A closer check of shipping
records, however, indicated that Salem's traffic was somewhat
higher for 1989 than the market share estimate revealed, or 21,600
short tons. Projected traffic, as explained in more detail below,
was based on the slightly higher tonnage and TEU figures for 1989
and 1990 obtained when additionai data sources were consulted.

Projected growth of container traffic was obtained from two
sources. The DRI/TBS World Sea Trade Service has been used as the
major source for the projections of export tonnage from the U.S.

North Atlantic Coast to Bermuda through the year 2000. Table B-5

B-20



SN

TABLE B-5
U.S. NORTH ATLANTIC EXPORTS 'OF GENERAL CARGO/CONTAINERS TO BERMUDA
SALEM RIVER PROJECTIONS .
GROWTH FOR FIRST 20 YEARS OF PROJECT LIFE (TO YEAR 2014)

TOTAL MARKET: U.S. NORTH ATLANTIC SALEM:
DRI/TBS DRI/TBS  DRI/TBS
CONTAINER CONTAINER  TONS PER CONTAINER
YEAR S.T. TEUS TEU TONS
1989 96,975 * 9,733 * 9.96 19,400
1990 105,902 * 10,850 * 9.76 21,200
1991 113,507 * 11,727 * 9.68 30,432
1992 123,856 * 12,763 * 9.70 32,200
1993 137,429 * 14,117 * 9.74 34,688
1994 149,710 * 15,370 * 9.7 38,080
1995 160,859 * 16,575 * 9.70 41,904
1996 173,515 * 17,943 * 9.67 53,040
1997 186,608 * 19,361 * 9.64 57,418
1998 199,758 * 20,810 * 9.60 61,955
1999 213,047 * 22,315 * 9.55 66,592
2000 225,654 * 23,822 * 9.47 71,408
2001 243,706 25,847 9.43 76,230
2002 263,203 28,044 9.39 82,710
2003 284,259 30,428 9.34 89,740
2004 307,000 33,014 9.30 97,368
2005 331,560 35,820 9.26 105,645
2006 - 358,085 38,865 9.21 114,624
2007 386,731 42,168 9.17 124,367
Y 2008 417,670 45,753 9.13 134,939
! 2009 451,083 49,642 9.09 146,408
2010 487,170 © 53,861 9.04 158,853
2011 526, 144 58,439 9.00 172,356
2012 568,235 63,407 8.96 187,006
2013 613,69 68,796 8.92 202,901
2014 662,790 74,644 8.88 220,148
AVG ANN TONS 113,000
*: DATA PROVIDED BY DRI/TBS, OTHER YEARS CALCULATED FROM PROVIDED YEARS
11 FOR 1989-1990, BASED ON 20% MARKET SHARE FOR SALEM;
ACTUAL TONNAGE SLIGHTLY HIGHER (1989=21,600; 1990=22,900)
2) SOURCE: VOIGT MARITIME, HISTORIC TEU DATA
3] SOURCE: VOIGT MARITIME, PROJECTED TEU DATA
L

*1]
*13

CONTAINER
TEUS
2,058
2,489
3,804
4,025
4,336
4,760
5,238
6,630
7,177
7,764
8,324
8,926
9,529
10,339
11,218
12,17
13,206
14,328
15,546
16,867
18,301
19,857
21,544
23,376
25,363
27,519

2)
2]
3]
31
3]
3]
33

TONS PER
TEU

o 0 0o 00 00 00 00 00 0 00 Co 0O 0000 00 000 000000 00 00

.43
.52
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
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presents DRI/TBS projections for the total market in the left-hand
columns. This analysis extrapolates DRI's figures from the year
2000 to the year 2014 to anticipate continued growth for the first
20 years of the project life. Tonnage has then been held constant
in the benefit analysis for the remaining 30 years of the project
life.

Specific projections for Salem, shown in the right-hand
columns, relied on a combination of DRI data and projections made
by the shipping agent (Voight Maritime) for the carrier (Bermuda
International Shipping Ltd. or BISL) using Mid-Atlantic terminal.
Prior to 1990, as noted above, Salem had an approximate 20% share
of the totgl U.S. North Atlantic market. However, Salem's market
share has increased to 21.2% for the full year of 1990, with the
market share in the second half of 1990 rising to 24.4%. Also, in
late 1990, Lloyd Bermuda, one of the two North Atlantic competitors
to the Mid-Atlantic/BISL/Voigt operation, ceased operations. The
Mid-Atlantic market share has continued to increase, reaching 28.7%
by January-February 1991.

By 1995, Mid-Atlantic is projected by the shipping agent,
Voigt, to split the 25% market share vacated by Lloyd Bermuda with
its one competitor, Bermuda Container Lines (which operates out of
the port of New York) and reach a 40% market share. This
projection developed by Voigt is based on the reasonable
expectation of Mid-Atlantic being able to capture half of the open
market share as well as in-depth knowledge of the promising market
conditions for the Bermuda market. The figures on Table 8 reflect

Voight's TEU projections, converted to short tons using an average

T



of 8 tons per TEU (historic average from 1989-90 data). By 1995,
the figures reflect a 40% market share of DRI's projection for the
total market. - From 1996 on, the growth rate incorporatéd in DRI's
projections has been used to forecast Salem's TEU's which were then
converted to tonnage using the aforementioned 8 tons per TEU.
Average annual tonnage for this commodity and trade route is equal

to 113,000 tons.

Bulk Movements. Bulk tonnage through the port of Salem in 1989 was

equal to 24,800 tons. The major commodity moved was wastepaper to
the Caribbean and Central America. Also important were cocoa
butter from Central America, and cement blocks to the Caribbean.
Growth in tonnage, applying OBERS, will be at 2% per annum. The
OBERS projections for the region from the U.S. Dept. of Commerce,
Bureau of Economic Analysis,‘1985 OBERS Projections, Volume 2,
"Metropolitan Statistical Area Projections to 2035", were applied.
THe most narrowly defined 1level of economic activity and
population, the Wilmington, DE-NJ-MD PMSA, which includes Salem
County, NJ, was used. Application of a linkage of bulk commodities
with OBERS growth in personal income was utilized. This‘decision
was made because total personal income was considered a reasonable
indicator of bulk commodity growth at Salem. The bulk commodities
moving through Salem are indirect goods that will ultimately be
converted into consumer goods. Economic theory holds that
consumption is a function of income. Thus, using personal income
should give a reasonable indicator of growth for bulk commodities

moving through Salem. Average annual bulk tonnage is equal to
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31,000 tons.

Commodity projections are anticipated to be the same for the
without and with project condition channel depths. The port plans
for additional berths to be available by the project base year will
significantly increase the port's annual throughput capacity and
assure that the growth in tonnage can be handled by the port users.

In order to independently assess the level of potential future
commodity movements, two ports located on the east coast of the
U.S. with 24-foot channel depths were contacted (Port Royal, SC,
and Richmond, VA). Discussions with representatives from both
ports indicated that they are more heavily oriented towards bulk
cargo than Salem is anticipated to be. However, the annual tonnage
of these ports did provide excellent assurance on the potential for
future tonnage that is projectéd to pass through the port of Salem.
For example, Port Royal, in operation for only a couple of years,
has already handled in excess of 170,000 tons. Also, average
annual tonnage through the port of Richmond was 2.1 million tons.
By comparison, the average annual tonnage through the port of Salem
is projected to be 144,000 tons.

The analysis of commodity projections for Salem was based only
on existing commodities (with relevant trade routes) that have
moved through the port historically. As stated, the commodity
projections will be the same for all depths. No new commodities or
diversions are included in the analysis, although a 1list of
potential additional commodities were identified in the economic

investigation and are discussed in the Risk and Uncertainty
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Analysis section of this economic appendix. There will not be a
throughput capacity constraint over the project life. This was
determined by comparing projected tonnage to the capability of the

port to handle this amount of tonnage over the project life.

WITH PROJECT CONDITION

The project improvements studied consist of MLW channel depths
of 14 feet, 16 feet, 18 feet, 20 feet, 22 feet, and 24 feet. This
range was selected to bracket the optimum channel depth. The with-
project condition designed channel width will be sufficient to
fully accomodate one-way ship traffic for the projected design
vessels. The turning basin will also be enlarged as required to
handle the dimensions of the design vessels. Berth depths will be
sufficiently deeper than the channel depth to assure no constraint
on vessel loading and unloading because of the tidal range.
Commodity projections will be the same as for the 12 foot (MLW)
without project condition channel depth.

The benefits from the proposed with project condition
alternatives are defined as the transportation cost savings that
would result primarily because of the following factors with a
deeper channel:

-Ships will be loaded more fuily, thus spreading costs over a
larger load

~Cost savian will be achieved since larger ships offer economies
of scale in shipping costs

-For the larger vessels, the amount of shutout tonnage (i.e.,



amount of a ship's load capacity that cannot be carried) is reduced

as the channel is deepened

FLEET DISTRIBUTION

A fleet distribution is influenced by many factors. The
criteria for selecting ship sizes include the volume of trade,
distance of transport, controlling depths at both the loading and
discharge ports, and cargo handling and storage  facilities.
Generally, the most efficient vessel size for any trade route tends
to be one of the largest, if not the largest, ship that can be
accomodated on that route. So, as the Salem River is deepened, a
gradual shift to a larger weighted fleet size is projected in order
to take advantage of cost efficiencies provided by the deeper
navigational channel. For general cargo/container vessels, the
fleet distributions were based on operating costs as a criteria and
assumed a normal distribution using the optimal vessel as the mean.
Any vessel which had an operating cost greater than one standard
deviation was dropped from the distribution for the considered
channel depth. The maximum general cargo/container vessel class
that will use the Salem River channel is projected to be 5000 DWT.
For bulk commodities, fleet distributions again used operating
costs as a criteria but were adjusted based on a combination of
interviews and professional judgement regarding shifts in costs per
ton among vessel classes with channel improvements.

A referral to world and regional fleet statistics developed by
the IWR MARDATA Ship Library verified that there are sufficient

vessels of pertinent size to handle the tonnage projected to be
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moved through Salem over the project life.

As the channel becomes deeper a larger proportion of
commodities would move by larger vessel classes. This assumption
for the channel deepening is based on traditional navigational
vessel operating decisions. As stated in Step 5 of ER 1105-2-100,
Chapter 6, Section 7, "Transportation costs with a plan should
reflect any efficiencies that can be reasonably expected such as
use of larger vessels, increased load reductions in transit time
and delays, etc."

The primary sources for vessel information included the two
companies operating facilities on the Salem River, the Corps'
Institute for Water Resources, Port of Salem officials, the pilots
association, and the 1local tug and launch company. Additional
sources of information included shipping companies and ship brokers
using the port of Salem. These sources were asked to identify the
most likely and maximum vessel dimensions for both ships and barges
for each of the channel depths.

Table B-6 presents the fleet distributions for general
cargo/container vessels for each level of current actual operating
practice defined by data from the pilots logs(i.e., fully loaded,
1.5 feet 1lightloaded, and 2.5 feet lightloaded), and for each
channel depth. The largest vessel size anticipated is 5000 DWT.
Table B6-A presents the fleet distribution for bulk vessels. The
largest vessel size anticipated is 10,000 DWT. The fleet

distributions will not shift over the project life.



TABLE B-6
FLEET DISTRIBUTION EP-GWANNEL DEPTH FOR GENERAL CARGO/CONTAINER VESSELS
ACTUAL OPERATING PRACTICE: DESIGN DRAFT AND CARRYING CAPACITY ADJUSTMENT
FLEET DISTRIBUTIONS 8Y CHANNEL DEPTH ESTIMATED BASED ON NORMAL DISTRIBUTION
FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN '

VESSEL CLASS A) 8] Al

12 FT CHANNEL

1000 OWT
1500 OWT 10.0% 2.9% 0.5%
2000 OwWT 11.46% 20.4%
3000 DWT 60.0% 45.7% 40.8%
4000 DWT 30.0% 40.0% 38.3%
5000 OWT

14 FT CHANNEL

1000 DWT
1500 DWT
2000 DWT 8.1% 1.4% 14.4%
3000 DWT 46.3% 37.5% 28.8%
4000 DWT 45.6% 38.9% 29.5%
5000 OwWT 22.2% 27.3%

16 FT CHANNEL

1000 DWT
1500 DWT
2000 OWT 1.1% 1.1% 16.9%
3000 DWT 32.6% 30.4% 26.5%
4000 DWT 35.8% 33.7% 27.7%
5000 owt 30.5% 34.8% 28.9%

18 FT CHANNEL

1000 DWT

1500 DWT

2000 DwWT 1.2% 0.4% 4.3%

3000 DWT 27.9% 31.3% 30.0%

4000 DWT 34.9% 33.6% 31.6%

5000 oWt 36.0% 36.7% 34.3%
FOOTNOTES:

Al VESSELS OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED)
B] VESSELS OPERATING WITH 14 FT SAILING DRAFT CURRENTLY (1.5 FT CONSTRAINT)

€] VESSELS OPERATING WITH 13 FT SAILING DRAFT CURRENTLY (2.5 FT CONSTRAINT)



. TABLE B-6 (CONT.)

VESSEL CLASS Al B) 9]

20 FT CHANNEL

1000 DWTY
1500 DWT
2000 DWT 1.2% 0.4% 4.3%
3000 DWT 27.9% 31.3% 30.0%
4000 DWT 34.9% 33.6% 31.4%
5000 DWTY 36.0% 34.7% 34.3%

22 FT CHANNEL

1000 DWT
1500 DWT
2000 DWT 1.2% 0.4% 4.3%
3000 DWT 27.9% 31.3% 30.0%
4000 DWT 34.9% 33.6% 31.4%
5000 DWT 36.0% 34.7% 34.3%

24 FT CHANNEL

1000 DWT

1500 DWT .

2000 DWT 1.2% 0.4% 4.3%

3000 DWT 27.9% 31.3% 30.0%

4000 DWT 34.9% 33.6% 31.4%

5000 DWT 36.0% 34.7% 34.3%
FOOTNOTES:

A] VESSELS OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED)
B] VESSELS OPERATING WITH 14 FT SAILING DRAFT CURRENTLY (1.5 FT CONSTRAINT)

C) VESSELS OPERATING WITH 13 FT SAILING DRAFT CURRENTLY (2.5 FT CONSTRAINT)



, TABISBBES B-6A
FLEET DISTRIBUTION EPECRANNGIRDEUTAONORYGENSNNELCREBDHCONTAINER VESSELS
ACTUAL OPERATING PRACTICE: DESBUNKORRMMORADIESRRYING CAPACITY ADJUSTMENT
FLEET DISTRISORADNS BERCRNAREESOEPERTESTZRRTEDUMRERD BRONSRWRELD | ETRHMEAL N
VESBER CLBSEL CLASSES <1 STANDARD DEVIATION FROM MEAN

12 FT CHANNEL

2000sBBT cLASS 5% Al B) o)
4000-DWT - e ceeenenn b e e e e e e e —e e aeaaan
5990£BWEHANNEL
60001BM3 puT 44%
1000018¥F pwr 10.0% 2.9% 0.5%
BARGESO pwT % 11.4% 20.4%
3000 OWT 60.0% 45.7% 40.8%
14 FT CHANNEbWT 30.0% 40.0% 38.3%
20005883 purt 2%
4000 DWT 39%

_ 6000 PWFHANNEL 52%
100001983 owt

BARGESC DWT 7%
2000 DWT 8.1% 1.6% 14.4%
16 FT CHAMNERWT 46.3% 37.5% 28.8%
2000,660 pwt 1% 45.6% 38.9% 29.5%
40005988 pwT 32% 22.2% 27.3%
6000 DWT 60%
10090 PWIHANNEL
BARESS0 DwT 7%
1500 OWT
18 FT ChHAdE T 1.1% 1.1% 16.9%
20003868 pwr 32.6% 30.4% 26.5%
4000, 68 owT 29%  35.8% 33.7% 27.7%
60005868 pwt 64%  30.5% 34.8% 28.9%
10000 DWT
BARGESCHANNEL 7%
1000 DWT
20 FT CHAOWEIWT
20002088 pwt 1.2% 0.4% 4.3%
4000500 pwt 7% 27.9% 31.3% 30.0%
6000, 88 pwt 3% 34.9% 33.6% 31.4%
100005688 owr - 3% 36.0% 34.7% 34.3%
BARGES 7%

0 TES: -
2 Fg&&%g%é[s OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED)
2000
4000 pT 1.5 FT CONSTRAINT)
6&60V5§1SELS OPERAT WITH 14 FT SAILING DRAFT CURRENTLY (1.

mg:ﬁge%"é'rsas OPERAT"I% WITH 13 FT SAILING DRAFT CURRENTLY (2.5 FT CONSTRAINT)

24 FT CHANNEL

2000 DWT

4000 DWT 15%
6000 DWT 66%
10000 DWT - 12%

BARGES T4

B-28
B-30



TRANSPORTATION COST AND SAVINGS ESTIMATION

General Cargo/Container Benefits: Exports to Bermuda. A

transportation cost model was developed to analyze the actual
operating practices of outbound general cargo/container vessels to
Bermuda (determined from the sailing drafts listed by the Salem
River pilot logs). Vessel movements on this trade route are port
to port. The current vessel used on this trade route is the
"Bermuda Islander", with a design draft of 16.33 feet, design
déadweight tonnage of 2650 short tons, length of 262 feet, and beam
of 43 feet. 11.8% of vessel movements have operated making full
channel use, 44.1% have operated 1.5 feet lightloaded, and 41.2%
have operated( 2.5 féet lightloaded. 2.9% of the fleet have
opefatedbgreater>than 2.5 feet lightloaded and are not included in
the benefit analysis. The transportation cost model adjusted the
design draft of lightloaded vessels to analyze the constraint of
actual vessel operating practice versus channel depth on the cost
of tonnage being moved. Thus, for example, 1.5 feet of
lightloading is equivalent to a 1.5 foot reduction of vessel design
draft, or a 1.5 foot operational constraint in the transportation
cost model. |

Table B-7 presents the transportation cost model for the
unconstrained vessels 'in the ,fleet. General» cargo/container
vessels in the fieet can load to a weight maximum of 76% of the
design deadweight tonnage carrying capacity (including TEU box
weight). This percentage nets out carrying capacity tonnage that

must be allocated for ballast, fuel, freshwater tanks, stores, and



TABLE B-7

TRANSPORTATION COST MODEL
SALEM RIVER

VESSEL CLASSES ADJUSTED BASED ON 76% CARRYING CAPACITY FOR BERMUDA ISLANDER
General Cargo and Container Vessels:

VESSEL/CHANNEL CHARACTERISTICS

Design Deadweight Tonnage (tonnes)
Vessel Carried Tonnage Capacity (S.T7.)
Design Draft

Immersion Factor (M.T.)

Tidal Allowance

Required Keel Clearance

Required Channel Depth

Shut Out Tonnage to Port (By Depth)
12

14

16

18

20

22

24

Cargo Tonnage (S.T.)-Net Box Wgt
12

14

16

18

20

22

24

OCEAN VOYAGE PARAMETERS

Cruising Speed (Statute MPH)
Cruising Speed (Nautical MPH)
Hourly Operating Cost at Sea

CARGO TRANSFER COSTS
In-Port
In-Port Waiting Hours
in-Port Transfer Hours (180 TPH)
Hourly In-Port Operating Cost
In-Port Cargo Transfer Cost
In-Port Waiting Time Cost

Dockage
Vessel Length
24 Hour Dockage Fee
Days in Port
Dockage Costs

Wharfage Fee per Net Ton

Wharfage Costs
12

. 14

16

18

1000
838
12.8
18.0
5.5
2
14.8

609

609
609
609
609
609
609

16
13.9
$338

9

3
$262
$887
$2,358

187
$374
$374

$1.25
$762
$762

$762
$762

OO O0O0OO0OO0O0OO

1500
1257
14.6
19.0
5.5
2

-
o
o

OO0 oO0OoO0OO0O0O0O O

914
914
914

914

914
914
914

16

13.9
$344

9

5.

$264
$1,340
$2,376

254
$508
1
$508

$1.25

$1,142
$1,142
$1,142
$1,142

2000

- 1675
17.7
20.0
5.5

2
19.7

582
53

OO0 O000O0

796
1180
1219
1219
1219
1219
1219

16
13.9
$356

$272
$1,839
$2,445

257
$514
$514

$1.25
$994
$1,475

$1,523
$1,523

3000
2513
18
21.0
5.5

20

694
139

OO0 00O OO0

1323
1727
1828
1828
1828
1828
1828

17
14.8
$374

9

10
$282
$2,864
$2,538

268
$536
1
$536

$1.25

$1,6564
$2,159
$2,285
$2,285

4000
3351
19
36.0
5.5

21

1668
715

[= I B e i o I =}

1224
1917
2437
2437
2437
2437
2437

17
14.8
$397

14

$296
$4,001
$2,669

332
$664

$1.25

$1,530
$2,397
$3,046
$3,046

5000
4189
22
39.0
5.5

24

3352
2321
1289

258

o o o

608
1359
2109
2859
3046
3046
3046

18
15.7
$421

16

$309
$4,900
$2,777

353
$706
$706

$1.25
$761
$1,698

$2,636
$3,574

5



TABLE B-7 (CONT.)

20
22
24

Total In-Port Costs
12
14
16
18
20
22
24

In-Port Travel Costs
Tidal Delays
Avg. Hrs. of Maximum Tidal Delay
Avg. Feet of Tidal Delay Per Depth
12
14
16
18
20
22
24
Avg. Hrs. of Tidal Delay Per Depth
12
14
16
. 18
20
22
24

Delay for Tide:
Operating Cost at Sea
Operating Cost at Port
Tidal Delay Costs
12
14
16
18
20
22
24
Pilotage
Vessel Length
Vessel Beam
Vessel Draft
Pilotage Units
C&D Use Flag
Delaware River Pilot Fee
C&D Canal Fee (if applicable)

Tug Costs )
Number of Tugs Used
Tug Rate

$762
$762
$762

$4,380
$4,380
$4,380
$4,380

-$4,380
'$4,380

$4,380

$338
$262

$819
$393
$0
$0
$0
$0
$0

187
36
12.8
67.32

$1,320
$500

$650

$1,142
$1,142
$1,142

$5,367
$5,367
35,367
35,367
'$5,367
$5,367
$5,367

$344
$254

$1,080
$699
$191
$0

$0

$0

$0

254
39.7
14.6

100.838

$1,331
$500

$650

$1,523
$1,523
$1,523

$5,792
$6,273
$6,321
$6,321
$6,321
$6,321
$6,321

$356
$272

$1,632
$1,632
$952
$476
$0

$0

$0

257
43
17.7
110.51

$1,459
$500

$650

$2,285
$2,285
$2,285

$7,592
$8, 096
$8,222
$8,222
$8,222
$8,222
$8,222

$374
$282

$1,692
$1,692
$1,100
$635
$0

$0

$0

268
44

18
117.92

$1,557
$500

$650

$3,046
$3,046
$3,046

- $8,855

9,721
$10,371
$10,371
$10,371
$10,371
$10,371

$397
$296

$1,776
$1,776
$1,450
$925
$444
$0

$0

332
59

19
195.88

$2,586

$500

$650

$3,808
$3,808
$3,808

$9,143
$10, 080
$11,018
$11,956
$12,190
$12,190
$12,190

oONSsSUVTUVTUVI WU
OOoOooOoOVvVitunuwn

6.00
6.00
6.00
6.00
3.90
2.25
0.00

$421
$309

$1,854
$1,854
$1,854
$1,854
$1,205
$695
$0

353
60
22

211.8

$2,796
$500

$650



TABLE B-7 (CONT.)

"Tug Costs

In-Port & Cargo Transfer Costs

TOTAL COST AND COST PER

Bermuda

Total Cost: 12!
14!
16!
18!
20!
22!
24!

Cost Per Ton: 12!
14!
16!
18!
20!
22!
241

12
14
16
18
20
22
24

NET CARGO TON

Channel
Channel
Channel
Channel
Channel
Channel
Channel

Channel
Channel
Channel
Channel
Channel
Channel
Channel

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Distances to Ports-Nautical Miles

Bermuda

$650

$7,169
$6,743
$6,350
$6,350
$6,350
$6,350
$6,350

$650

$8,427
$8,046

$7,538

$7,348
$7,348
$7,348
$7,348

BY TRADE ROUTE:

$48,641
$47,790
$47,004
$47,004
$47,004
$47,004
$47,004

$79.83
$78.44
$77.15
$77.15
$77.15
$77.15
$77.15

706

$51,766
$51,004
$49,988
$49,607
$49,607
$49,607
$49,607

$56.64
$55.81
$54.70
$54.28
$54.28
$54.28

$54.28

$650

$9,533
$10,014
$9,382
$8,906
$8,430
$8,430
$8,430

$55, 195
$56,157
$54,893
$53,541
$52,989
$52,989
$52,989

$69.38
$47.59
$45.05
$44,.27
$43.49
$43.49
$43.49

B-34

$650

$11,490
$11,995
$11,529
$11,063
$10,429
$10,429
$10, 429

$58,704
$59,713
$58,781
$57,850
$56,581
$56,581
$56,581

$44 .36
$34.58
$32.16
$31.65
$30.96
$30.96
$30.96

$650

$13,866
$14,733
$15,057
$14,531

‘$14,050

$13,606
$13,606

$65,653
$67,386
$68, 034
$66,983
$66,021
$65,133
$65,133

$53.63
$35.15
$27.92
$27.48
$27.09
$26.73
$26.73

$650

$14,462
$15,380
$16,318
$17,255
$16,841
$16,331
$15,636

$66,864
$68,739
$70,615
$72,490
$71,661
$70,641
$69,251

$109.90
$50.60
$33.49
$25.36
$23.52
$23.19
$22.73

()

™

N



crewv. Based on historical movements, the average weight per
container box is estimated to be three tons, and the average cargo
carried per box equal to a weight of eight tons. Taken together,
the 76% cargo capacity and the cargo weight per box determine the
maximum cargo tonnage on board for given drafts.

Vessel classes range from 1000 to 5000 DWT. The immersion
factors were developed by applying a U.S. Maritime Administration
equatiqn provided by IWR. The tidal allowance is 5.5 feet with
required underkeel clearance of 2 - feet. Shut-out tonnage is
determined. by netting out constrained tonnage (based on the
immersion factor) from the available channel depth in comparison to
the maximum vessel carrying capacity of 76%. Cargo tonnage carried
nets out from the calculation the weight of the TEU boxes that hold
the commerce. Cruising speeds (in knots) used were checked and
‘appear reasonable compared to data provided by IWR. Loading,
dockage, wharfage, and tug costs are based on coordination with
representatives of the Salem River facility. Operating costs at
sea and in port appear reasonable compared to a regression model
that used FY 1990 IWR Foreign Flag Container vessel operating cost
data. Tidal delays are defined based on the channel depth, vessel
characteristics, range of tide, and underkeel clearance. Pilotage
costs, obtained from coordination with the 1local pilots, are
calculated applying vessel design'characteristics for length, bean,
and draft. Round trip distances were checked with the publication,

Distances Between Ports’(Dept. of the Navy), and appear reasonable.

Total transportation costs are a summation of the total costs for

a round-trip movement. Backhauling is a very insignificant part of

B-35



the operations for this trade route. Ships to Bermuda are not
always loaded to cubic capacity. Transportation costs per ton are
determined by dividing total transportation costs by the amount of
tons carried for each channel depth and vessel class. Total trip
costs from the model appear reasonable when compared to revenues
per box obtained from the shipping line on the Bermuda trade route.
For example, the "Bermuda Islander" can carry a maximum of
approximately 75 boxes currently. The tariff rate assessed by the
shipping line averages $1700 per box, which translates into total
revenues for a fully loaded trip of $127,500. The transportation
cost model estimated a combination of water transport and port
costs of $57,000 for this vessel size for the current 12 foot
channel.

The transportation savings model for unconstrained vessels,
Table B-8, incorporated the cost per ton data from Table B-7, the
fleet distributions by channel depth from Table B-6, and the
commodity projections from Table B-5. Average annual cumulative
transportation savings, by channel depth, are displayed in the last
row of the table.

Tables B-9 and B-10 represent comparable transportation cost
models to Table B-7. The impact of 1.5 and 2.5 foot constraints on
actual operating practice have been incorporated into these models.
The greater the constraint, the less tonnage that is carried per
channel depth.

Tables B-11 and B-12 are comparable transportation. savings
models to Table B-8. However, the transportation costs per ton and

fleet distributions are different in order to incorporate the shift

7N



TABLE B-8

SALEM RIVER

TOTAL TRANSPORTATION SAVINGS

DISCOUNT RATE=

TRADE ROUTE: GENERAL CARGO/CONTAINERS-BERMUDA
VESSEL CLASSES GREATER THAN 5000 DWT DELETED

REVISED TRANS. COST MODEL INCORPORATING 11/23/90 WLRC COMMENTS AND FRC COMMENTS (F:VCSA3ARR)

8.750%

APPLYING REVISED HISTORIC AND REVISED COMMODITY DATA FROM F:DRIBDA1
TRANS COST MODEL ADJUSTED BASED ON 76% CARRYING CAPACITY INCLUDING WEIGHT OF BOXES
FLEET DEFINED BY NORMAL DISTRIBUTION FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN

DESDWT .
1,000
1,500
2,000
3,000
4,000
5,000

Le~-4

12 FEET:

DDRAFT
12.8
14.6
17.7
18.0
19.0
22.0

TOTAL SHORT TONS (1989) 11
1] SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP

CUMULATIVE SAVINGS

19,400

PCT.
OF FLEET

0.0%
10.0%
0.0%
60.0%
30.0%
0.0%

160.0%

12 FEET:

AVG
$/TON

$79.83
$56.64
$69.38
$44.36
$53.63

$109.90

TOTAL
TRANS COSTS
$0

$109, 882
$0

$516,350
$312,127

$0

$938,359

PRICE LEVEL= APRIL 1990

14 FEET:

AVG

$/TON
$78.44
$55.81
$47.59
$34.58
$35.15
$50.60

% OF
TOTAL FLEET
$/TON
0.00%
0.00%
8.10%
46.30%
45.60%
0.00%

100.0%

TOTAL
TRANS COSTS
$0

$0

$74,783
$310, 604
$310,951

$0

$696,338
$242,020



TABLE B-8 (Cont.)

16 FEET:

84

AVG
$/TON
$77.15
$54.70
$45.05
$32.16
$27.92
$33.49

™

% OF _

TOTAL FLEET TOTAL
$/TON TRANS COSTS
' 0.00% $0
0.00% $0
1.10% $9,614
32.60% $203,393
35.80% $193,910
30.50% $198,160

100.0%

$605,077
$333,282

18 FEET:
AVG
$/TON
$77.15
$54.28
$44.27
$31.65
$27.48
$25.36

% OF
TOTAL FLEET
$/TON
0.00%
0.00%
1.20%
27.90%
34.90%
36.00%

100.0%

TOTAL
TRANS COSTS
$0

$0

$10,306
$171,309
$186,056
$177,114

$544,785
$393,573

20 FEET:
AVG
$/TON
$77.15
$54.28
$43.49
$30.96
$27.09
$23.52

% OF
TOTAL FLEET TOTAL
$/TON TRANS COSTS
0.00% $0
0.00% $0
1.20% $10,124
27.90% $167,574
34.90% $183,416
36.00% $164,264
100.0%

$525,378
$412,981

J



TABLE B-8 (Cont.)

22 FEET: % OF

AVG TOTAL FLEET TOTAL

$/TON $/TON TRANS COSTS
$77.15 0.00% $0
$54.28 0.00% $0
$43.49 1.20% $10,124
$30.96 27.90%  $167,574
$26.73 34.90% $180,978
$23.19 36.00% $161,959

100.0%

=~}

G

\te]

$520, 636
$417,723

24 FEET: % OF

AVG - TOTAL FLEET TOTAL

$/TON $/TON TRANS COSTS
$77.15 0.00% . %0

" $54.28 0.00% $0
$43.49 1.20% $10,124
$30.96 27.90% $167,574
$26.73 34.90% $180,978
$22.73 36.00% $158, 746

100.0%

$517,423
$420,936



TABLE B-8 (CONT.)

PREDICTED TONNAGE:

o%7-4

1989
1994
2001
2011
2014
2031
2044

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

19,400
38,080
76,230

172,356

220,148

220, 148

220,148

CUMULATIVE
TRANS
COSTS
12 F1

$1,841,892

$2,033,448
$2,244,927
$2,478,399
$2,736,153
$3,020,713
$3,334,867
$3,681,693
$4,064,589
$4,487,306
$3,687,169
$4,000,578
$4,340,627
$4,709,581
$5,109,895

5,544,236

$6,015,496

$6,526,813

7,081,593

$7,683,528

8,336,628

8,336,628

8,336,628

$8,336,628

$8,336,628
$8,336,628
$8,336,628
$8,336,628

PERIOD

1989-1994
1994-2001
2001-2011
2011-2014
2014-2031

2031-2044

1.00000
0.91954
0.84555
0.77752
0.71496
© 0.65744
0.60454
0.55590
0.51117
0.47004
0.43222

0.39745 -
0.36547 ¢

0.33606
0.30902
0.28416
0.26130
.24027
.22094
.20316
18682
AT
15796
.14525
. 13357
.12282
. 11294
. 10385

OO O0OO00O0O0O0OO0O0 OO
h

AVG ANN
" GROWTH/YR
FOR PERIOD

14.40%
10.40%
8.50%
8.50%
0.00%
0.00%

PRESENT
WORTH
TRANS
cosTS
12 FT

$1,841,892
$1,869,837
$1,898,207
$1,927,008
$1,956,245
$1,985,926
$2,016,057
$2,046,646
$2,077,698
$2,109,222
$1,593,677
$1,590,014
$1,586,358
$1,582,712
$1,579,073
$1,575,443
$1,571,821
$1,568,208
$1,564,603
$1,561,006
$1,557,418
$1,432,108
$1,316,881
$1,210,925
$1,113,494
$1,023,903

$941,520

$865, 765

PRESENT
WORTH
TRANS
COSTS
14 FT

$1,366,833
$1,387,571
$1,408,626
$1,429,996
$1,451,693
$1,473,719
$1,496,078
$1,518,778
$1,541,821
$1,565,214
$1,182,638
$1,179,919
$1,177,207
$1,174,501
$1,171,801
$1,169,107
$1,166,419
$1,163,738
$1,161,063
$1,158,393
$1,155,731
$1,062, 741

$977,233

$898, 605

$826,303

$759,819

$698, 684

$642,468

PRESENT
WORTH
TRANS
COSTS
16 FT

$1,187,697
$1,205,717
$1,224,011

- $1,242,582

$1,261,435
$1,280,574
$1,300,003
$1,319,728
$1,339,751
$1,360,078
$1,027,642
$1,025,280
$1,022,923
$1,020,571
$1,018,225
$1,015,884
$1,013,549
$1,011,219
$1,008,89
$1,006,575
$1,004,261

$923,459

$849,157

$780,834

$718,009

$660,238

$607,115

$558,267

PRESENT
WORTH
TRANS
COSTS
18 F1

$1,069,352
1,085,576
$1,102,047
$1,118,768
$1,135,7642
$1,152,974
$1,170,467
1,188,226
$1,206,255
$1,224,556
$925,245
$923,118
$920,996
$918,879
$916,766
$914,659
$912,556
$910,458
$908, 365
$906,277
$904 , 194
$831,443
$764,545
$703,030
$646, 464
$594,450
$546,621
$502, 640

PRESENT
WORTH
TRANS
COSTS
20 FT

$1,031,257
$1,046,904
$1,062,788
$1,078,913
$1,095,283
$1,111,901
$1,128,771
$1,145,897
$1,163,283
1,180,933
$892,284
$890, 233
+888, 187
$886, 145
$884,108
$882,075
$880,047
$878,024
$876, 006
$873,992
$871,983
$801,823
$737,309
$677,985

$623,435

$573,273
$527,148
$484, 734

PRESENT
WORTH
TRANS
COSTS
22 f1

$1,021,949

$1,037,454
$1,053,195
$1,069,174
$1,085,396
$1, 101,864
$1,118,582
$1,135,554
$1,152,783
$1,170,274
884,230
$882, 198
$880, 170
$878,146
$876,128
$874,113
$872,104
$870,009
$868, 099
$866,103
$864,112
$794,586
$730,654
$671,866
$617,807
$568,099
$522,390
$480,358

PRESENT
WORTH
TRANS
COSTS
24 FT

$1,015,643
$1,031,052
$1,046,696
$1,062,577
$1,078,699
$1,095,065
$1,111,680
$1,128,547
$1,145,670
$1,163,052
$878,774
$876, 754
$874,738
$872,728
870,721
$868,720
$866,723
$864, 730
$862, 742
$860, 759
$858, 780
$789, 683
$726, 145
$667,720
$613,995
$564,593
$519, 166
$477,39

.
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2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033

2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
8,336,628
$8,336,628
$8,336,628
$8,336,628

$8,336,628
$8,336,628
8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628
$8,336,628

0.09549
0.08781
0.08075
0.07425
0.06828
0.06278
0.05773
0.05309
0.04881
0.04489
0.04128
0.03795

0.03490
0.03209
0.02951
0.02714
0.02495
0.02294
0.02110
0.01940
0.01784
0.01640
0.01508

CUMULATIVE PRES WORTH: TRANS COSTS

CRF, 50 YRS

AVG ANN CUMULATIVE TRANS COSTS

AVG ANN CUMULATIVE TRANS SAVINGS

$796,106
$732,052
$673, 151
$618,989
$569, 186
$523,389
$481,277
$442,554
$406,946
$374,203
$344,095
$316,409

$290,951
$267,541
$246,015
$226,221
$208,019
$191,282
$175,891
$161,739
$148,726
$136,759
$125,756

$61,060,118
0.0888400
$5,424,581

$590,775
$543, 242
$499,533
$459,340
$422,382
$388,397
$357,147
$328,411
$301,987
$277,689
$255,346
$234,801

$215,909
$198,537
$182,563
$167,874
$154,367
$141,947
$130,526
$120,024
$110,366
$101,486

$93,321

$45,311,571
0.0888400
$4,025,480

$1,399,101

$3

$

$

$513,349
$472, 045
$434, 064
$399, 140
$367,025
$337,494
$310,339
$285,370
$262,409
$241,295
$221,881
$204,028

$187,612
$172,517
$158,636
$145,873
$134,136
$123,343
$113,419
$104,293
$95,902
$88, 186
$81,090

9,373,065
0.0888400
3,497,903

1,926,678

o

$462,197
$425,009
$390,813
$359,368
$330,453
$303, 865
$279,416
$256,935
$236,262
$217,252
$199,772
$183,698

$168,918
$155,327
$142,829
$131,337
$120,770
$111,053
$102,118
$93,901
$86,346
$79,399
$73,010

$35,449,824
0.0888400
$3,149,362

$2,275,219

$445,732
$409,869
$376,891
$346,566
$318, 681
$293,040
$269, 462
$247,782
$227,845
$209,513
$192,655
. $177,154

$162,901
$149, 794
$137,741
$126,659
$116, 468
$107,097
. $98,480
$90,556

$83,270

$76,570
-$70,409

$34,186,963
0.0888400
$3,037,170

$2,387,411

$441,709
$406,169
$373,489
| $343,438
$315,805
$290, 395
$267,030
$245,545
$225,789
$207,622
$190,916
$175,555

$161,430
$148, 442
$136,498
$125,515
$115,416
$106, 130
$97,591
$89, 739
$82,518
$75,879
$69, 774

$33,878,386
0.0888400
$3,009,756

$2,414,825

$438,983
$403,663
$371,184
$341,319
$313,856
$288, 603
$265,383
$244,030 °
$224,395 .
$206,341
$189,738
$174,472

$160,436
$147,526
$135,656
$124,741
$114,704
$105,475
$96,989
$89, 185
$82,009
$75,411
$69,343

$33, 669,336
0.0888400
$2,991,184

$2,433,397



TABLE B-9

TRANSPORTATION COST MODEL °
SALEM RIVER
ACTUAL OPERATING PRACTICE: 1.5 FOOT CONSTRAINT
VESSEL CLASSES ADJUSTED BASED ON 76% CARRYING CAPACITY FOR BERMUDA ISLANDER
AND ADJUSTED FOR IMPACT OF CONSTRAINT ON CARRYING CAPACITY
General Cargo and Container Vessels:

VESSEL/CHANNEL CHARACTERISTICS °
"Design Deadweight Tonnage (tonnes) 1000 1500 2000 3000 4000 5000
Vessel Carried Tonnage Capacity (S.T7.) 481 880 1279 2097 2637 3415
Design Draft 1.3 13.1 16.2 16.5 17.5 20.5
Immersion Factor (M.T.) 18.0 19.0 20.0 21.0 36.0 39.0
Tidal Allowance 5.5 5.5 5.5 5.5 5.5 5.5
Required Keel Clearance 2 2 2 2 2 2
Required Channel Depth 13.3 15.1 18.2 18.5 19.5 22.5
Shut Out Tonnage to Port (By Depth)
12 0 0 185 277 953 2579
14 0 0 0 0 0 - 1547
16 0 0 0 0 0 516
18 0 0 0 0 0 0
20 0 0 0 0 0 0
22 0 0 0 0 0 0
24 0 0 0 0 0 0
0 0 0 0 0 0
Cargo Tonnage (S.T.)-Net Box Wgt
12 350 640 795 1323 1224 608
14 350 640 930 1525 1918 1358
16 350 640 930 1525 1918 2109
18 350 640 930 1525 1918 2484
20 350 640 930 1525 1918 2484
22 350 640 930 1525 1918 2484
24 350 640 930 1525 1918 2484
OCEAN VOYAGE PARAMETERS
Cruising Speed (Statute MPH) 16 16 16 17 17 18
Cruising Speed (Nautical MPH) 13.9 13.9 13.9 14.8 14.8 15.7
Hourly Operating Cost at Sea $338 $344 $356 $374 $397 $421
CARGO TRANSFER COSTS
In-Port
In-Port Waiting Hours 9 9 9 9 9 9
In-Port Transfer Hours (180 TPH) - 2 4 5 8 1 14
Hourly In-Port Operating Cost $262 $264 $272 $282 $296 $309
In-Port Cargo Transfer Cost $509 $938 $1,403 $2,389 $3,148 $4,257

In-Port Waiting Time Cost $2,358  $2,376  $2,445 $2,538  $2,660 $2,777

Dockage
Vessel Length 187 254 257 268 332 353
24 Hour Dockage Fee $374 $508 $514 $536 ' $664 $706
Days in Port 1 1 1 1 1 : 1
Dockage Costs $374 $508 $514 $536 $664 $706
Wharfage Fee per Net Ton $1.25 $1.25 $1.25 $1.25 $1.25 $1.25

Wharfage Costs
12 $437 $800 $994 $1,654 $1,531 $760
14 $437 $800 $1,162 $1,906 $2,397 $1,698

B-42



TABLE B-9 (Cont.)

16
18
20
22
24

Total In-Port Costs
12
14
16
18
20
22
24

In-Port Travel Costs
Tidal Delays

Avg. Hrs. of Maximum Tidal Delay
Avg. Feet of Tidal Delay Per Depth
12

14

16

18

20

22

24

Avg. Hrs. of Tidal Delay Per Depth
12
14
16
18
20
22
24

Delay for Tide:
Operating Cost at Sea
Operating Cost at Port
Tidal Delay Costs
12
14
16
18
20
22
24
Pilotage
Vessel Length
Vessel Beam
Vessel Draft
Pilotage Units

C&D Use Flag

Detaware River Pilot Fee
C& Canal Fee (if applicable)

$437
$437
$437
$437
$437

$3,678
$3,678
$3,678
$3,678
$3,678
$3,678
$3,678

187
36
12.8
67.32

$1,320
$500

$800
$800
$800
$800
$800

$4,622
$4,622
$4,622
$4,622
$4,622
$4,622
$4,622

254
39.7
14.6

100.838

$1,331
$500

$1,162
$1,162
$1,162
$1,162
$1,162

$5,356
$5,525
$5,525
$5,525
$5,525
$5,525
$5,525

$1,632
$1,061
$612
$82

$0

$0

$0

257
43
17.7
110.51

- $1,459
$500

B-43

$1,906
$1,906
$1,906
$1,906
$1,906

$7,117
$7,369
$7,369
$7,369
$7,369
$7,369
$7,369

268
44

18
117.92

$1,557
$500

$2,397
$2,397
$2,397
$2,397
$2,397

$8,002
$8,869
$8,869
$8,869
$8,869
$8,869
$8, 869

O 00O = WUVt wu
. = o« e .
oo owvwviuv U

OO0 O ~WOO
. s e .
0O QO 0w OoOo

$397
$296

$1,776
$1,776
$1,036
$518
$0

$0

$0

332
59

19
195.88

$2,586
$500

$2,636
$3,104
$3,104
$3,104
$3,104

$8,499
$9,437
$10,375
$10,844
$10,844
$10,844
$10, 844

$1,854
$1,854
$1,854
$1,313
$850
$232
$0

353
60
22

211.8

$2,796
$500



TABLE B-9 (Cont.)

Tug Costs

Number of Tugs Used
Tug Rate
Tug Costs

In-Port & Cargo Transfer Costs

TOTAL COST AND COST PER

Bermuda

Total Cost: 12!
141
16!
18!
20!
22!
24!

Cost Per Ton: 12!
14
16!
18!
20¢
22!
241

12
14
16
18
20
22
24

NET CARGO TON

Channel
Channel
Channel
Channel
Channel
Channel
Channet

Channel
Channel
Channel
Channel
Channel
Channel
Channel

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Distances to Ports-Nautical Miles

Bermuda

$650
$650

$6,106
$5,648
$5,648
$5,648
$5,648
$5,648
$5,648

$650
$650

$7,397
$6,984
$6,603
$6,603
$6,603
$6,603
$6,603

BY TRADE ROUTE:

$46,515
$45,598
$45,598
$45,598
$45,598
$45,598
$45,598

$133.08
$130.46
$130.46
$130.46
$130.46
$130.46
$130.46

706

$49,705
$48,880
$48,118
$48,118
$48,118
$48,118
$48,118

$77.70
$76.41
$75.22
$75.22
$75.22
$75.22
$75.22

$650
$650

$9,097
$8, 69
$8,245
$7,715
$7,633
$7,633
$7,633

$54,324
$53,518
$52,620
$51,560
$51,396
$51,396
$51,396

$68.30
$57.55
$56.58
$55.44
$55.27
$55.27
$55.27

B-44

$650
$650

$11,015
$10,774
$10,351
$9,787
$9,575
$9,575
$9,575

$57,754
$57,271
$56,425
$55,297
$54,874
$54,874
$54,876

$43.65
$37.56
$37.01
$36.27
$35.99
$35.99
$35.99

$650
$650

$13,014
$13,880
$13,140
$12,622
$12,104
$12,104
$12,104

$63,948
$65, 681
$64,201
$63,165
$62,129
$62,129
$62,129

$52.22
$34.25
$33.48
$32.94
$32.40
$32.40
$32.40

$650
$650

$13,799
$14,737
$15,674
$15,603
$15,139
$14,521
$14,289

$65,577
$67,453
$69,328
$69,184
$68,257
$67,021
$66,558

$107.81
$49.66
$32.88
$27.86
$27.48
$26.99
$26.80

N



TABLE B-10

TRANSPORTATION COST MODEL
SALEM RIVER

ACTUAL OPERATING PRACTICE: 2.5 FOOT CONSTRAINT
VESSEL CLASSES ADJUSTED BASED ON 76% CARRYING CAPACITY FOR BERMUDA ISLANDER
AND ADJUSTED FOR IMPACT OF CONSTRAINT -ON CARRYING CAPACITY

VESSEL/CHANNEL CHARACTERISTICS
Design Deadweight Tonnage (tonnes)
Vessel Carried Tonnage Capacity (S.T.)
Design Draft
Immersion Factor (M.T.)
Tidal Altowance
Required Keel Clearance
Required Channel Depth
Shut Out Tonnage to Port (By Depth)
12
14
16
18
20
22
24

Cargo Tonnage (S.T.)-Net Box Wgt

12

14

16

18

20

22

) 24
OCEAN VOYAGE PARAMETERS

Cruising Speed (Statute MPH)

Cruising Speed (Nautical MPH)

Hourly Operating Cost at Sea

CARGO TRANSFER COSTS
In-Port
In-Port Waiting Hours
In-Port Transfer Hours (180 TPH)
Hourly In-Port Operating Cost
In-Port Carge Transfer Cost
In-Port Waiting Time Cost

Dockage
vessel Length
24 Hour Dockage Fee
Days in Port
Dockage Costs

Wharfage Fee per Net Ton

wharfage Costs
12
14

1000
243
10.3
18.0
5.5
2

—_
[\M
W

OO0 00 OO

176
176
176
176
176
176
176

16
13.9
$338

9

1

$262
$257
$2,358

187
$374
1
$374

$1.25

$220
$220

1500
628
12.1
19.0
5.5
2
14.1

OO0 o0 0CcOoOoOo0o

457
457
457
457
457
457
457

16
13.9
$344

9

3

$264
$670
$2,376

254

$508

$508

$1.25

$571
$571

General Cargo and Container Vessels:

2000
1014
15.2
20.0
5.5
2

-
~
[\V )

OO0 O0O0CO0OO0OO0OO0O

738
738
738
738
738
738
738

16
13.9
$356

9
4

$272
$1,113
$2,445

257
$514
1
$514

$1.25

$922
$922

OO0 00 OO0

1323
1323
1323
1323
1323
1323
1323

17
14.8
$374

$282
$2,072
$2,538

268
$536
1
$536

$1.25

$1,653
$1,653

4000
2161
16.5
36.0

5.5

18.5

477

OO O0O0 0O o

1225
1571
1571
1571
1571
1571
1571

17
14.8
$397

"9

9

$296
$2,580
$2,660

332
$664
1
$664

$1.25

$1,531
$1,964

5000
2899
19.5
39.0

5.5

21.5

2063
1031

(o= B = I e B = B = |

608
1358
2108
2108
2108
2108
2108

18
15.7
$421

12
$309
$3,614
$2,777

353

$706

$706

$1.25

$760
$1,698



TABLE B~10 (Cont.)

16
18
20
22
24

Total In-Port Costs

In-Port

12
14
16
18
20
22
24

Travel Costs
Tidal Delays

Avg. Hrs. of Maximum Tidal Delay

AVg.

Avg.

Feet of Tidal Delay Per Depth
12
14
16
18
20
22
24

Hrs. of Tidal Delay Per Depth
12
14
16
18
20
22
24

Delay for Tide:

Operating Cost at Sea
Operating Cost at Port

Tidal Delay Costs

Pilotage

12
14
16
18
20
22
24

Vessel Length
Vessel Beam
Vessel Draft
Pilotage Units

C&D Use Flag

Delaware River Pilot Fee
C&D Canal Fee (if applicable)

$220
$220
$220
$220
$220

$3,209
$3,209
$3,209
$3,209
$3,209
$3,209
$3,209

0.3
0.0
0.0
0.0
0.0
0.0
0.0

0.3
0.0
0.0
0.0
0.0
0.0
0.0

$338
$262

$66
$0
$0
$0
$0
$0
$0

187
36
12.8
67.32

$1,320
$500

$571
571
$571
$571
$571

$4,125
$4,125
$4,125
$4,125
$4,125
$4,125
$4,125

254
39.7
14.6

100.838

$1,331
$500

$922
$922
$922
$922
$922

$4,99
$4,99%
$4,99
$4,99%
$4,99%
$4,99
$4,99

$1,333
'$850
$408
$0
$0
$0
$0

257
43
17.7
110.51

©$1,459
$500

B-46

$1,653
$1,653
$1,653
$1,653
$1,653

$6,800
$6,800
$6,800
$6,800
$6,800
$6,800
$6,800

268
44

18
117.92

$1,557
$500

$1,964
$1,964
$1,964
$1,964
$1,964

$7,434
$7,867
$7,867
$7,867
$7,867
$7,867
$7,867

332
59

19
195.88

$2,586
$500

$2,635
$2,635
$2,635
$2,635
$2,635

$7,856
$8,794
$9,732
$9,732
$9,732
$9,732
$9,732

$1,854
$1,854
$1,854
$1,082
$541
$0

$0

353
60

22
211.8

$2,796
$500

N\



TABLE B-10 (Cont.)

Tug Costs

Number of ‘Tugs Used
Tug Rate
Tug Costs

In-Port & Cargo Transfer Costs

TOTAL COST AND COST PER

Bermuda
Total Cost:

Cost Per Ton:

12!
14
16!
18!
20!
22t
24!

12!
14
16!
18!
20!
22!
24!

12
14
16
18
20
22
24

NET CARGO TON

Channel
Channel
Channel
Channel
Channel
Channel
Channel

Channel
Channel
Channel
Channel
Channel
Channel
Channel

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Depth
Depth
Depth
Depth
Depth
Depth
Depth

Distances to Ports-Nautical Miles

Bermuda

$650
$650

$5,245
$5,179
$5,179
$5,179
$5,179
$5,179
$5,179

$650
$650

$6,678
$6,132
$6,106
$6,106
$6,106
$6,106
$6,106

BY TRADE ROUTE:

$44,792
$44,661
$44,661
$44,661
$44, 661
$44,661
$44,661

$253.97
$253.23
$253.23
$253.23
$253.23
 $253.23
$253.23

706

$48,268
$47,175
$47,125
$47,125
$47,125
$47,125
$47,125

$105.63
$103.24
$103.13
$103.13
$103.13
$103.13

- $103.13

$650
$650

$8,435
$7,953
$7,511
$7,103
$7,103
$7,103
$7,103

$53,000
$52,035
$51,151
$50,335
$50,335
$50,335
$50,335

$71.86
$70.55
$69.35
$68.25
$68.25
$68.25
$68.25

$650
$650

$10,698
$9,993
$9,500
$9,006
$9,006
$9,006
$9,006

$57,120
$55,710
$54,723
$53,736
$53,736
$53,736
$53,736

$43.18
$42.12
$41.37
$40.62
$40.62
$40.62
$40.62

$650
$650

$12,446
$12,361
$11,917
$11,325
$11,103
$11,103
$11,103

$62,812
$62,642
$61,754
$60,570
$60, 126
$60,126
$60, 126

$51.29
$39.87
$39.30
$38.55
$38.27
$38.27
$38.27

$650
$650

$13,156
$14,094
$15,031
$14,259
$13,718
$13,177
$13,177

$64,291
$66,166
$68, 042
$66,497
$65,415
$64,334
$64,334

$105.72
$48.71
$32.27
$31.54
$31.03
$30.51
$30.51



8%-4

TABLE B~11

SALEM RIVER

TOTAL TRANSPORTATION SAVINGS

DISCOUNT RATE=

TRADE ROUTE: GENERAL CARGO/CONTAINERS-BERMUDA
VESSEL CLASSES GREATER THAN 5000 DWT DELETED

1.5 FT CONSTRAINT

REVISED TRANS. COST MODEL INCORPORATING 11/23/90 WLRC COMMENTS AND FRC COMMENTS (F:VC2A)

8.750%

APPLYING REVISED HISTORIC AND REVISED COMMODITY DATA FROM F:DRIBDA1

TRANS COST MODEL ADJUSTED BASED ON 76% CARRYING CAPACITY (WLRC EQUATION) INCLUDING WEIGHT OF BOXES

FLEET DEFINED BY NORMAL DISTRIBUTION FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN

DESDWT
1,000

1,500 -

2,000
3,000
4,000
5,000

12 FEET:

DDRAFT
12.8
14.6
17.7
18.0
19.0
22.0

TOTAL SHORT TONS (1989) 11
1] SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP

CUMULATIVE SAVINGS

19,400

12 FEET:

PCT. AVG

OF FLEET $/TON
0.0% $133.08
2.9% $77.70
11.4% $68.30
45.7% $43.65
40.0% $52.22

0.0% $107.81

100.0%

TOTAL
TRANS COSTS
$0

$43,714
$151,052
$386,992

- $405,227
$0

$986,986

PRICE LEVEL= APRIL 1990
3/5/91

14 FEET:

AVG

$/TON
$130.46
$76.41
$57.55
$37.56
$34.25
$49.66

% OF
TOTAL FLEET
$/TON
0.00%
0.00%
1.40%
37.50%
38.90%
22.20%

100.0%

TOTAL
TRANS COSTS
$0

$0

$15,631
$273,249
$258,471
$213,876

$761,226
$225,759



6%7-4

TABLE B-11 (Cont.)

16 FEET: % OF

AVG TOTAL FLEET TOTAL
$/TON $/TON TRANS COSTS
$130.46 0.00% $0
$75.22 0.00% $0
$56.58 1.10% $12,074
$37.01 30.40% $218,270
$33.48 33.70% $218,886
$32.88 - 34.80% $221,979

100.0%

$671,209
$315,776

18 FEET:
AVG
$/TON
$130.46
$75.22
$55.44
$36.27
$32.94
$27.86

% OF
TOTAL FLEET
$/TON

0.00%
0.00%
0.40%
31.30%
33.60%
34.70%

100.0%

TOTAL
TRANS COSTS

$0
$0
$4,302
$220, 239
$214,716
$187,548

$626, 805
$360, 181

20 FEET:
AVG
$/TON
$130.46
$75.22
$55.27
$35.99
$32.40
$27.48

% OF
TOTAL FLEET
$/TON
0.00%
0.00%
0.40%
31.30%
33.60%
34.70%

100.0%

TOTAL
TRANS COSTS
$0
$0
$4,289
$218,538
$211,196
$184,990

$619,013
$367,972
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- TABLE B~11 (Cont.)

22 FEET:
AVG
$/TON
$130.46
$75.22
$55.27
$35.99
$32.40
$26.99

% OF
TOTAL FLEET

TOTAL

$/TON  TRANS COSTS

0.00%
0.00%
0.40%
31.30%
33.60%
34.70%

100.0%

$0
$0
$4,289
$218,538
$211,196
$181,691

$615,715
$371,271

24 FEET:
AVG
$/TON
$130.46
$75.22
$55.27
$35.99
$32.40
$26.80

% OF
TOTAL FLEET
$/TON
0.00%
0.00%
0.40%
31.30%
33.60%
34.70%

100.0%

TOTAL
TRANS COSTS
$0
$0
$4,289
$218,538
$211,196
$180,412

$614,436
$372,550
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TABLE B-11 (Cont.)

PREDICTED TONNAGE:

1989
1994
2001
2011
2014
- 2031
2044

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

19,400
38,080
76,230
172,356
220,148

220,148

220,148

CUMULAT IVE
TRANS
cosTS
12 FT

$1,937,341

$2,138,824

$2,361,262 .

$2, 606,833
$2,877,944
$3,177,250
$3,507,684
$3,872,483
$4,275,222
$4,719,845
$3,878, 243
$4,207,89%
$4,565,565
$4,953,638
$5,374,697
$5,831,546
$6,327,228
$6,865,0462
$7,448,571
$8,081,699
$8, 768, 644
$8, 768, 644
$8, 768, 644
$8, 768, 644
$8, 768, 644
$8, 768, 644
$8, 768, 644
8,768,644

PERIOD

1989-1994
1994-2001
2001-2011
2011-2014
2014-2031
2031-2044

SPPW,8 3/4%
1.00000
0.91954
0.84555
0.77752
0.71496
0.65744
0.60454
0.55590
0.51117
0.47004
0.43222
0.39745
0.36547
0.33606
0.30902
0.28416
0.26130
0.24027
0.22094
0.20316
0.18682
0.17179
0.15796
0.14525
0.13357
0.12282
0.11294
0.10385

AVG ANN
GROWTH/YR
FOR PERIOD

14.40%
10.40%
8.50%
8.50%
0.00%
0.00%

PRESENT
WORTH
TRANS
COSTS
12 T

$1,937,341

$1,966,735
$1,996,575
$2,026,868
$2,057,621

$2,088, 840

$2,120,532

$2,152,706
$2,185,368
$2,218,525
$1,676,264
$1,672,410
$1,668,566
$1,664,730
$1,660,903
$1,657,085
$1,653,275
$1,649,475
$1,645,683
$1,641,900
$1,638,125
$1,506,322
$1,385,124
$1,273,677
$1,171,197
$1,076,963

$990,311

$910,631

PRESENT
WORTH
TRANS
COSTS
14 F7

$1,494,201

$1,516,872
$1,539,886
$1,563,250
$1,586,968
$1,611,046
$1,635,490
$1,660,304
$1,685,495
$1,711,068
$1,292,842
$1,289,870
$1,286,904
$1,283,946
$1,280,994
$1,278,050
$1,275,112
$1,272,180
$1,269,256
$1,266,338
$1,263,427
$1,161,772
$1,068,296
$982,341
$903,302
$830, 623 *
$763,791
'$702,336

PRESENT
WORTH
TRANS
COSTS
16 FT

$1,317,508

$1,337,498

1,357,791

1,378,392

1,399,305

$1,420,536

$1,442,089
$1,463,969
$1,486,181

$1,508, 730

$1,139,960

$1,137,339
$1,134,725
$1,132,116
$1,129,513
$1,126,917
$1,124,326
$1,121,762
$1,119,163

$1,116,590

$1,114,023
$1,024,389
$941,967
$866,177
$796,484
$732,399
$673,471
$619,283

PRESENT
WORTH
TRANS
COSTS
18 FT

$1,230,347

$1,249,014
$1,267,965
$1,287,203
$1,306,733

$1,326,559

$1,346,686
$1,367,119
$1,387,861
$1,408,918
$1,064,545
$1,062,097
$1,059, 656
$1,057,220
$1,054,789
$1,052,365
$1,049,945
$1,047,532
$1,045,124
$1,042,721
$1,040,324
$956, 620
$879,650
$808, 874
$743,792
$683,947
$628,917
$578,314

PRESENT
WORTH
TRANS
COSTS
20 FT

$1,215,053

$1,233,489
$1,252,204
$1,271,202
$1,290,490
1,310,070
$1,329,946
$1,350,125
$1,370,610
$1,391,405
$1,051,312

'$1,048,895

$1,046,484
$1,044,078
$1,041,678
$1,039,283
$1,036,89%
$1,034,511
$1,032,132
$1,029,760
$1,027,392
$944,729
$868,716
$798,819
$734,546
$675, 445
$621,099
$571,125

PRESENT
WORTH
TRANS
COSTS
22 FT

$1,208,578

$1,226,916
$1,245,531
$1,264,429
$1,283,613
1,303,088
$1,322,859
$1,342,930
$1,363,306
$1,383,991
$1,045,710
$1,043,306
$1,040,907
$1,038,515
$1,036,127
$1,033, 745
$1,031,369
$1,028,998
$1,026,632
$1,024,272
$1,021,918
$939, 694
$864,087
$794,563
$730, 632
$671,846
$617,789
$568, 082

PRESENT
WORTH
TRANS
cosTS
24 FT

$1,206,068

$1,224,367
$1,242,943
$1,261,802
$1,280,946
1,300,381
$1,320,111
$1,340,161
$1,360,474
$1,381,116
$1,043,538
$1,061,139
$1,038,745
$1,036,357
$1,033,975
$1,031,598
$1,029,226
$1,026,860
$1,024,500
$1,022,145
$1,019,795
$937,742
$862,292
$792,912
$729,114
$670,450
$616,506
$566,902
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TABLE B-11 (CONT.)

2022 $8,768,644 0.09549 $837,361 $645,827 $569,456 $531,783 $525,173 $522,374 $521,289
2023 8,768,644 0.08781 $769,988 $593,864 $523,638 $488,996 $482,918 $480,344 $479,346
2024 $8,768,644 0.08075 $708, 035 $546,081 $481,506 $449,651 $444,062 $441,696 $440,778
2025 $8,768,644 0.07425 $651,066 $502, 144 $442,764 $413,473 $408,333 $406,157 $405,313
2026 $8,768,644 0.06828 $598, 682 $461,741 $407,139 $380,205 $375,479 $373,478 $372,702
2027 $8,768,644 0.06278 $550,512 $424,590 $374,381 $349,613 $345,268 $343,428 $342,714
2028 $8,768,644 0.05773 $506,218 $390,427 $344,258 $321,484 $317,487 $315,796 $315, 140
2029 48,768,644 - 0.05309 $465,488 $359,014 $316,559 $295,617 $291,943 $290,387 $289,784
2030 $8,768,644 0.04881 $428,035 . $330,128 $291,089 $271,832 $268,453 $267,022 $266,468
2031 $8,768,644 0.04489 $393,595 $303,566 $267,668 $249,960 $246,853 $245,538 $245,028
2032 $8,768,644 0.04128 $361,926 $279,141 $246,132 $229,849 $226,991 $225,782 $225,313
2033 38,768,644 0.03795 $332,806 $256,681 $226,328 $211,355 $208,728 $207,616 $207,184
2034 .$8,768,644 0.03490 $306,028 $236,029 $208,118 $194,349 $191,934 $190,911 $190,514
2035 $8,768,644 0.03209 $281,405 $217,038 $191,373 $178,712 $176,491 $175,550 $175, 186
2036 $8,768,644 0.02951 $258,764 $199,575 $175,975 $164,333 $162,290 $161,425 $161,090
2037 $8,768,644 0.02714 $237,944 $183,517 $161,816 $151,111 $149,232 $148,437 $148,129
2038 $8,768,644 0.02495 $218,799 $168,752 $148,796 $138,952 $137,225 $136,494 $136,210
2039 $8,768,644 0.02294 $201,194 " $155,174 $136,824 $127,772 $126,184 $125,512 $125,251
2040 $8,768,644 0.02110 $185,006 $142,689 $125,815 $117,492 $116,031 $115,413 $115,173
2041 $8,768,644 0.01940 $170,121 $131,208 $115,692 $108,038 $106,696 $106,127 $105,907
2042 38,768,644 0.01784 $156,433 $120,651 $106,384 $99,346 $98,111 $97,588 $97,385
2043 $8,768,644 0.01640 $143,846 $110,943 $97,824 $91,352 $90,217 $89,736 $89,550
2044 38,768,644 0.01508 $132,272 $102,017 $89,953 $84,002 $82,958 $82,516 $82,345
CUMULATIVE PRES WORTH: TRANS COSTS  $64,224,340 $49,533,908 $43,676,396 $40,786,945 $40,279,947 $40,065,306 $39,982,075
CRF, 50 YRS 0.0888400 0.0888400  0.0888400  0.0888400  0.0888400  0.0888400  0.0838400
AVG ANN CUMULATIVE TRANS COSTS $5,705,690 $4,400,592  $3,880,211 $3,623,512 $3,578,470 $3,559,402 $3,552,008
AVG ANN CUMULATIVE TRANS SAVINGS $1,305,098  $1,825,479 $2,082,178 $2,127,220 $2,146,289 $2,153,683
'z N
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TABLE B-12

SALEM RIVER

TOTAL TRANSPORTATION SAVINGS DISCOUNT RATE= 8.750% PRICE LEVEL= APRIL 1990
TRADE ROUTE: GENERAL CARGO/CONTAINERS-BERMUDA 3/5/91

VESSEL CLASSES GREATER THAN 5000 DWT DELETED

2.5 FT CONSTRAINT

REVISED TRANS. COST MODEL INCORPORATING 11/23/90 WLRC COMMENTS AND FRC COMMENTS (F:VC3A)

APPLYING REVISED HISTORIC AND REVISED COMMODITY DATA FROM F:DRIBDA1

TRANS COST MODEL ADJUSTED BASED ON 76% CARRYING CAPACITY (WLRC EQUATION) INCLUDING WEIGHT OF BOXES
FLEET DEFINED BY NORMAL DISTRIBUTION FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN

12 FEET: 12 FEET: 14 FEET: % OF
PCT. AVG TOTAL AVG TOTAL FLEET TOTAL
DESDWT DDRAFT OF FLEET $/TON TRANS COSTS $/TON $/TON TRANS COSTS
1,000 12.8 0.0% $253.97 $0 $253.23 0.00% $0
1,500 14.6 0.5% $105.63 $10,246 $103.24 0.00% $0
2,000 - 7.7 20.4% $71.86 $284,393 $70.55 14.40% $197,088
3,000 18.0 40.8% $43.18 $341,778 $42.12 28.80% $235,333
4,000 19.0 38.3% $51.29 $381,095 $39.87 29.50% $228,176
5,000 22.0 ) 0.0% $105.72 $0 © $48.71 27.30% $257,978
TOTAL SHORT TONS (1989) 11 19,400 100.0% 100.0%

1] SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP

$1,017,513 $918,575
CUMULATIVE SAVINGS $98,937
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TABLE B-12 (Cont.)

16 FEET: % OF 18 FEET: % OF
AVG TOTAL FLEET  TOTAL AVG  TOTAL FLEET  TOTAL
$/TON $/TON  TRANS COSTS $/TON $/TON  TRANS COSTS
$253.23 0.00% $0 $253.23 0.00% $0
$103.13 0.00% $0 $103.13 0.00% $0
$69.35 16.90%  $227,371 $68.25 4.30%  $56,934
$41.37 26.50% $212,683 $40.62 30.00%  $236,408
$39.30 27.70%  $211,190 $38.55 31.40%  $234,831
$32.27 28.90%  $180,925 $31.54 34.30%  $209,873
100.0% 100.0%
$832,169 $738, 047
$185,343 $279,465
»

20 FEET: % OF

AVG TOTAL FLEET TOTAL

$/TON $/TON TRANS COSTS
$253.23 0.00% $0
$103.13 0.00% $0
$68.25 4.30% $56,934
$40.62 30.00% $236,408
$38.27 31.40% $233,126
$31.03 34.30% $206,480

100.0%

$732,948
$284,565

)
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TABLE B-12 (Cont.)

22 FEET:

AVG

" $/TON
$253.23
$103.13
$68.25
$40.62
$38.27
$30.51

% OF
TOTAL FLEET
$/TON

TOTAL
TRANS COSTS
0.00% $0
0.00% $0
4.30%  $56,934
30.00% $236,408
31.40%  $233,126
34.30%  $203,020
100.0%
$729,488

$288,025

24 FEET: % OF

AVG TOTAL FLEET TOTAL

$/TON $/TON TRANS COSTS
$253.23 0.00% $0
$103.13 0.00% $0
$68.25 4.30% $56,934
$40.62 30.00% $236,408
$38.27 31.40% $233,126
$30.51 34.30% $203,020

100.0%

$729,488
$288, 025
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TABLE B-12 (Cont..)

PREDICTED TONNAGE:

1989
1994
2001
2011
2014
2031
2044

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

19,400
38,080
76,230
172,356
220,148
220,148
220,148

CUMULAT IVE
TRANS
cosTs
12 1

$1,997,262

2,206,977

$2,436,295

$2,687,461
$2,966,957
$3,275,521
$3,616,175
$3,992,257
$4,407,452

4,865,827

$3,998,195

$4,338, 041

$4,706,775

$5, 106, 851

$5,540,933

$6,011,912
$6,522,925
$7,077,374
$7,678,950
$8,331,661

9,039,852

$9,039,852

9,039,852

$9,039,852

9,039,852

9,039,852

9,039,852

$9,039,852

PERIOD

1989- 1994
1994-2001
2001-2011
2011-2014
2014-2031
2031-2044

SPPW,8 3/4%
1.00000
0.91954
0.84555
0.77752
0.71496
0.65744
0.60454
0.55590
0.51117
0.47004
0.43222
0.39745
0.36547
0.33606
0.30902
0.28416
0.26130
0.24027
0.22094
0.20316
0.18682
0.17179
0.15796
0.14525
0.13357
0.12282
0.11294
0.10385

AVG ANN
GROWTH/YR
FOR PERIOD

14.40%
10.40%
8.50%
8.50%
0.00%
0.00%

PRESENT
WORTH
TRANS
COSTS
12 F1

$1,997,262
$2,027,565
$2,058,328
$2,089,558
$2,121,262
$2,153,446
$2,186,119
$2,219,288
$2,252,960
$2,287,143
$1,728,110
$1,724,137
$1,720,173
$1,716,219
$1,712,274
$1,708,337
$1,704,410
$1,700,492
$1,696,583
$1,692,683
1,688,791
$1,552,912
$1,427,965
$1,313,071
$1,207,422
$1,110,273
$1,020,941

$938, 796

PRESENT
WORTH
TRANS
COSTS
14 F1

$1,803,059
1,830,416
$1,858,188
1,886,381
$1,915,002
$1,944,057
$1,973,553
$2,003,497
$2,033,89%
$2,064,756
$1,560,078
$1,556,491
$1,552,913
$1,549,343
$1,545,782
$1,542,228
$1,538,683
$1,535,146
$1,531,617
$1,528,096
$1,524,583
$1,401,915
$1,289,117
$1,185,395
$1,090,019
$1,002,316

$921,670

$847,513

N

PRESENT
WORTH
TRANS
COSTS
16 FT

$1,633,454
$1,658,238
$1,683,397
$1,708,938
$1,734,867
$1,761,189
$1,787,911
$1,815,038
$1,842,576
$1,870,532
$1,413,329
$1,410,080
$1,406,838
$1,403,604
$1,400,378
$1,397, 158
$1,393,947
$1,390, 742
$1,387,545
$1,384,355
$1,381,173
1,270,044
$1,167,856
$1,073,891

$987,486

$908, 033

$834,973

$767,791

PRESENT
WORTH
TRANS
COSTS
18 FT

$1,448,703

$1,470,683
$1,492,997
$1,515,649

$1,538, 646

$1,561,990

$1,585,690
$1,609,748
$1,634,172
$1,658,966
$1,253,475
$1,250,593
$1,247,719

1,244,850

$1,241,988

$1,239,133
$1,236,285
$1,233,443
$1,230,607
$1,227,778
$1,224,956
$1,126,396
$1,035,767
$952,429
$875,797
_$805,330
$740,534
$680,950

PRESENT
WORTH
TRANS
CoSTS
20 FT

$1,438,69

$1,460,522
$1,482,682
$1,505,178
$1,528,015
$1,551,198
$1,574,734
$1,598, 626
$1,622,881
$1,647,504
$1,264,815
$1,241,953
$1,239,098
$1,236,249
$1,233,407
$1,230,572
$1,227,743
$1,226,921
$1,222,105
$1,219,295
$1,216,492
$1,118,614
1,028,610
$945, 848
$869, 746
$799, 766
$735,417
$676, 266

PRESENT
WORTH
TRANS
CcosTs
22 F1

$1,431,902

$1,453,627
$1,475,682
$1,498,072

$1,520, 801

$1,543,875

$1,567,300
$1,591,079
$1,615,220
$1,639,727
$1,238,938
$1,236,090
$1,233,248
$1,230,413
$1,227,585
$1,224,763
$1,221,947
$1,219,138
$1,216,335
$1,213,539
$1,210,749
$1,113,333
$1,023,754

$941,383

$865, 640

$795,991

$731,945

$673,053

PRESENT
WORTH
TRANS
COSTS
26 FY

$1,431,902
$1,453,627
$1,475,682
$1,498,072
$1,520,801
$1,543,875
$1,567,300
$1,591,079
$1,615,220
$1,639,727
$1,238,938
$1,236,090
$1,233,248
$1,230,413
$1,227,585
$1,226,763
$1,221,947
$1,219,138
$1,216,335
$1,213,539
$1,210,749
$1,113,333
$1,023,754

$941,383

$865, 640

$795,991

$731,945

$673,053
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TABLE 12 (CONT.)

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033

2034
- 2035
2036
2037
2038
2039
2040
2041
2042
2043
2044

$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9, 039,852
$9,039,852
$9,039,852
$9,039,852
$9,039, 852
$9,039,852
$9,039,852
$9,039,852

$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852
$9,039,852

0.09549
0.08781
0.08075
0.07425
0.06828
0.06278
0.05773
0.05309
0.04881
0.04489
0.04128
0.03795

0.03490
0.03209
0.02951
0.02714
0.02495
0.02294
0.02110
0.01940
0.01784
0.01640
0.01508

CUMULATIVE PRES WORTH: TRANS COSTS

CRF, 50 YRS

AVG ANN CUMULATIVE TRANS COSTS

AVG ANN CUMULATIVE TRANS SAVINGS

$863, 261
$793,803
$729,934
$671,203
$617,198
$567,539
$521,875
$479,885
$441,273
$405, 769
$373,121
$343,099

$315,49
$290,109
$266,767
$245,303
$225,566
$207,417
$190,728
$175,382
$161,271
$148,295
$136,363

$66,210,760
0.0888400
$5,882, 164

$779,322
$716,618
$658,959
$605,939
$557, 186
$512,354
$471,131
$433,224
$398,366
$366,314
$336,840
$309,738

$284,817
$261,901
$240,828
$221,451
$203, 633
$187,249
$172,183
$158,329
$145,590
$133,876
$123,104

$59,772,792
0.0888400
$5,310,215

$571,949

$706,015
$649,209
$596,974
$548,942
$504, 774
$464, 160
$426,814
$392,472
$360, 894
$331,857
$305, 156
$280,603

$258,026
$237,265
$218,175
$200,620
$184,478
$169,635
$155,987
$143,436
$131,895
$121,283
$111,526

$54, 150,260
.~ 0.0888400
$4,810,709

$1,071,455

$626,161
$575, 781
$529,453
$486, 854
$447,682
$411,661
$378,539
$348, 082
$320,075
$294,322
$270,641
$248,865

$228, 842
$210,429
$193,498
$177,929
$163,613
$150,449
$138,344
$127,213
$116,977
$107,565
$98,911

48,025,615
0.0888400
$4,266,596

$1,615,568

$621,835
$571,802

$525,795 -

$483,490
$444,588
$408,817
$375,924
$345,677
$317,864
$292,289
$268,771
$247,146

$227,261
$208,975
$192, 161
$176,700
$162,483
$149,409
$137,388
$126,334
$116, 169
$106,822

$98,227

$47,693,798
0.0888400
$4,237,117

$1,645,047

$618,899
$569,103
$523,313
$481,207
$442,490
$406,887
$374,149
$344,045
$316,363
$290,909
$267,502
$245,979

$226,188
$207,989
$191,254
$175,866
$161,716
$148,704
$136,739
$125,737
$115,620
$106,318

$97,763

$47,468, 640
0.0888400
$4,217,114

$1,665,050

$618, 899
$569, 103
$523,313
$481,207
$442,490
$406,887
$374,149
$344,045
$316,363
$290,909
$267,502
$245,979

$226, 188
$207,989
$191,256
$175,866
$161,716
$148, 704
$136,739
$125,737
$115,620
$106,318

$97,763

$47,468,640
0.0888400
$4,217,114

$1,665,050



in operational cost efficiencies between vessel classes due to the

actual operating practice constraints.

Bulk Benefits. This benefit estimation has applied, as a base,
tonnage at the 1989 level (with 2% per annum growth). The

transportation cost model for bulk vessels anticipated that the
fleet would load as deeply as possible based on the channel depth
available. A cargo carrying capacity of aproximately 95% was
applied for bulk vessels. The transportation savings model
incorporates the fleet distributions from Table B6-A with the
operating costs per ton for the bulk vessel classes determined in
the transportatiqn cost model. Historically, in 1989-1990, a
minimal 3% of total bulk movements through Salem involved topping

off. The average annual benefits are estimated as follows:

12 to 14 feet: | | $148,100
12 to 16 feet: $183,300
12 to 17 feet: $192,200>
12 to 18 feet: $201,100
12 to 19 feet: $207,200
12 to 20 feet: $213,400
12 to 22 feet: $225,000
12 to 24 feet: $241,100

LEAST-COST PORT ANALYSIS

Dr. Russell Harrison, a professor at the Rutgers University-

Camden campus, in a 1989 study, Identifying Key Target

Opportunities For The Port of Salem, tabulated data to help
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identify the countries, commodities, and types of vessels that
define key market niches for terminal operations at the Port of
Salem. Dr. Harrison stated in the study that, "Any specific
terminal operation in the North Atlantic port region, in general,
or in South Jersey, in particular, can succeed. It can do so to
the extent that it positions itself to capture certain targets of
opportunity, which may be a niche defined by targét countries and
target products, bolstered by a willingness to provide competitive
service at competitive prices". The data collected by Dr. Harrison
for comparative shipping costs for the ports in the competitive
market area extending from Boston, Massachusetts to Norfolk,
Virginia were of particular use in conducting a least-cost analysis
in this study for "niche" tonnage being moved through Salem. Table
B-13 presents a port by port cost analysis for the movement of
general cargo/container tonnage by the potentially competing ports
(Salem, Philadelphia, Boston, New York, Baltimore, and Norfolk) for
the Bermuda trade route. There are no plané for ILA unionization
of laborvat the port of Salem. This example considers tonnage
being handled by the 5000 DWT vessel class. The results in the
table verify that vessel movements for this "niche" market are
accomplished more efficiently by the port of Salem than through the

potentially competing larger North Atlantic ports.

RESULTS OF ECONOMIC ANALYSIS
Average annual costs have been annualized in Table B-14.
Table B-15 presents average annual benefits, average annual costs,

and the economic optimization for the project. Average annual’
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TABLE B-13
COMPARATIVE TRANSPORTATION COSTS FOR POTENTIALLY COMPETING PORYS
5000 DWI VESSEL CLASS

SOURCE: "IDENTIFYING KEY TARGET OPPORTUNITITES FOR THE PORT OF SALEM",

DR. RUSSELL S. HARRISON, RUTGERS UNIVERSITY-CAMDEN, AUGUST 1989
TRADE ROUTE EXAMPLE: BERMUDA

COSTt
CATEGORY ’ SALEM PHILADELPHIA BOSTON NEW YORK

NAVIGATIONAL SERVICES:

TUGS $1,000 $575 $1,472 $1,780
PILOTAGE $2,800 $2,500 $1,144 $1,255
LINE RUNNING $0 $575 $384 $1,725
SURVEYORS $0 $287 $287 $287
DOCKAGE $200 $575 $748 $575
OTHER $0 $635 $138 $460
GOVY. REQUIREMENT COSTS:

ENTRANCE /CLEARANCE $551 $551 $551 $551
IMMIGRAT 10N/ CUSTOMS $115 $115 $115 $115
MISCELLANEOUS $115 L8115 $115 $115
VESSEL OPERATING COSTS $63,071 $63,695 $67,749 $62,551

(ROUND TRIP)

LOADING & DISCHARGING:

STEVEDORING $22,848 $30, 464 $30, 464 $30, 464
CLERKING $100 $500 $303 $303
SUPPLIES $2,645 $2,645 $2,645 $2,645
WHARFAGE $5,331 $5,758 $6,093 $4,265
TRUCK LOADING $36,556 $39,542 $50, 265 $39,542
TOTAL $135,300  $148,500 $162,500 $146, 600

7N

BALTIMORE

$670
$2,900
$454
$287
$438
$230

$551

$115
$115

$62,828

$30, 464

$606
$2,645
$4,265
$39,542

$146,100

NORFOLK

$954
$1,150
$575
$460
$287
$230

$551
$115
$115

$55,447

$30, 464

$303
$2,645
$4,661
$50,113

$148,100



REVISION TO COSTS, 3/7/91

SALEM RIVER COST ANKUALIZATION 1)

TABLE B-14

F:SALCAIRB

16 FT 17 FT 18 FT 19 FT 20 FT

DISCOUNT RATE= 8.750%
PRICE LEVEL= APRIL 1990
12 f7 1% FT
FIRST COST:
PROJECT $0  $4,330,000
ASSOC. COSTS S0 $164,000
SUBTOTAL $0  $4,494,000
INT DURING CONSTR 2) S0 $160,605
TOTAL $0  $4,654,605
CRF 0.08884 0.08884
AVG ANN FIRST COSTS $0  $413,515

MAINTENANCE COSTS:

DREDGING CYCLE-YEARS 4 4
PROJECT $1,394,000 $1,905,000
ASSOC COSTS $0 | $88,000
TOTAL $1,394,000 $1,993,000
SFF 0.219477 0.219477
AVG ANN MAINT COSTS $305,951 $437,418
AVG ANN COSTS (12 FT) $306,000
CUMULATIVE AVG ANN COSTS $851,000
CUMULATIVE AVG ANN COSTS $545,000

(NETTING OUT 12 FT AVG ANN COSTS)

$7,071,000- $8,914,000 $9,974,000 $14,453,000 $17,747,000
$222,000 $239,000  $266,000  $276,000  $299,000

. $7,293,000 $9,153,000 $10,240,000 $14,769,000 $18,046,000
$260,634 $327,106  $365,952  $527,808  $644,520
$7,553,634 $9,480,106 $10,605,952 $15,296,808 $18,650,920
0.08884  0.08884 0.08884 0.08884 0.08884
$671,065 $842,213 542,233 $1,358,968 $1,660,501

3 3 3 3 3

$1,909,000 $2,060,000 -$2,215,000 $2,557,000 $2,865,000
$81,000  $86,000 $92,000 $91,000 89,000
$1,990,000 $2,146,000 $2,307,000 $2,648,000 $2,954,000
0.305796 0.305796  0.305796  0.305796  0.305796
$608,534 $656,238  $705,471  $809,748  $903,321

$1,280,000 $1,498,000 $1,648,000 $2,169,000 SZ,S&,DOO‘

$974,000 $1,192,000 $1,342,000 $1,863,000 $2,258,000

1)INCLUDES MITIGATION, REPLACEMENT, AND NAVIGATION AID COSTS
2)NINE MONTH CONSTRUCTION PERIOD;FIRST COST APPORTIONED UNIFORMLY

$1,211,656
$1,203,219
$1,194,835
$1,186,512
$1,178,247
$1,170,039
$1,161,889
$1,153,79
$1,145,759

EXAMPLE:

INTEREST DURING CONSTRUCTION CALCULATION (18 FEET):
MONTH 1+ $1,137,778 1.06493
MONTH 2- $1,137,778 1.05752
MONTR 3- $1,137,778 1.05015
MONTH &+ $1,137,778 1.04283
MONTH 5- $1,137,778 1.03557
MONTH 6- $1,137,778 1.02835
MONTH 7- $1,137,778 1.02119
HONTH 8- $1,137,778 1.01408
MONTH 9- $1,137,778 1.00701
TOTAL $10, 240, 000

$10,605,952 TOTAL INV. COST
$10,240,000 MINUS FIRST COST

$365,952 INT. DURING CONSTR.
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$23,431,000
$398,000
$23,829,000
851,590
$24,680,590
0.08884

$2, 192,626

3
$3,438, 000
$90,000
$3,528,000
0.305796
$1,078,848

$3,271,000

$2,965,000

$26,736,000
$452,000
$27, 188,000
$971,632
$28,159,632
0.08884
$2,501,702

3
$3,79,000
$103,000
$3,897,000
0.305796
$1,191,687

$3,693,000

$3,387,000



TABLE B-15

SALEM RIVER ECONOMIC OPTIMIZATION F:SRRRB1

GENERAL CARGO/CONTAINER & BULK BENEFIT REASSESSMENT

HIGHEST NET BENEFIT DEPTH FOR EACH SENSITIVITY NOTED BY ASTERISK

APPLYING TRANSPORTATION COST MODEL WITH IMPACT OF ACTUAL OPERATING PRACTICES
REVISION TO COSTS, 3/7/91

()

CONTAINER: MID-ATLANTIC SHIPPING, INC. BERMUDA TRADE USING REVISED HISTORIC TONNAGE AND MID-ATL/VOIGT PROJECTIONS

BULK: REVISED TO APPLY 1989 TONNAGE WITH 2% GROWTH

TRANS COST MODEL ADJUSTMENT BASED ON REVISED 76X CARRYING CAPACITY FOR ALL VESSEL CLASSES INCLUDING BOX WEIGHT

VESSEL CLASSES GREATER THAN 5000 DWT DELETED, REVISED IMMERSION FACTORS

FLEET DEFINED BY NORMAL DISTRIBUTION FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN

REVISION TO CARRYING CAPACITY BASED ON WLRC DEFINITION
DISCOUNT RATE= B.750%
PRICE LEVEL= APRIL 1990

CUMULATIVE CUMULATIVE

CHANNEL AVG ANN AVG ANN BENEFIT-COST NET
IMPROVEMENT BENEFITS COSTS RATIO BENEFITS
12 70 14 FT  $1,124,000 $545,000 2.1 $579,000
12 70 16 FT  $1,657,000 $974,000 1.7 $683,000
12 70 17 FT $1,855,000 $1,192,000 1.6 $663,000
12 70 18 FT  $2,053,000 $1,342,000 1.5 $711,000 *
12 10 19 FT  $2,082,000 $1,863,000 1.1 $219,000
12 710 20 FT  $2,111,000 $2,258,000 0.9 ($147,000)
12 TO 22 FT  $2,143,000 $2,965,000 0.7 ($822,000)
12 70 24 FT  $2,164,000 $3,387,000 0.6 ($1,223,000)

GENERAL CARGO/
CONTAINER
BENEFITS

$976,300
$1,473,800
$1,663,050
$1,852,300
$1,874,950
$1,897,600
$1,917,500
$1,922,900

PESSIMISTIC SCENARIO: BULK BENEFITS DELETED, SALEM STRICTLY A GENERAL CARGO/CONTAINER PORT:

CUMULATIVE CUMULATIVE

CHANNEL AVG ANN AVG ANN BENEFIT-COST NET
IMPROVEMENT BENEFITS CoSTS RATIO BENEFITS
12 70 14 FT $976,000 $545,000 1.8 $431,000
12 70 16 FT  $1,474,000 $974,000 1.5 $500, 000
12 T0 17 FT 1,663,000  $1,192,000 1.4 $471,000
12 70 18 FT  $1,852,000  $1,342,000 1.4 $510,000 *
12 70 19 FT  $1,875,000  $1,863,000 1.0 $12,000
12 70 20 FT  $1,898,000  $2,258,000 0.8 ($360,000)
12 70 22 FT $1,918,000  $2,965,000 0.6 ($1,047,000)
12 70 24 FT 1,923,000  $3,387,000 0.6 ($1,464,000)

GENERAL CARGO/
CONTAINER
BENEFITS

$976,300
$1,473,800
$1,663,050
$1,852,300
$1,874,950
$1,897,600
$1,917,500
$1,922,900

BULK
BENEFITS

$148,100
$183,300
$192,200
$201, 100
$207, 200
$213%400
$225,000
$241,100



TABLE B-15 (Cont.)

SENSITIVITY ANALYSIS (AVG ANN BENEFITS):
F:S91D7RRY F:S8RRA F:SORRA

12 70 14 FT  $1,399,101 $1,305,098 $571,949
12 T0 16 FT  $1,926,678 $1,825,479 $1,071,455

12 TO 18 FT 82,275,219 $2,082,178 $1,615,568

12 70 20 FT 82,387,411 $2,127,220 $1,645,047
12. 70 22 FT  $2,414,825 $2,146,289 $1,665,050
12 TO 24 FT  $2,433,397 $2,153,683 $1,665,050

PCT. OF GENERAL CARGO/CONTAINER OUTBOUND FLEET SAILING DRAFTS(SOURCE:BEEBE PILOT LOG):
F:SCTCMR9:>15 FT 11.8%

F:SCTCMR12:14 FT 44.1%
F:SCTCMR13:13 FT 41.2%
.
OTHER:12 FT 2.9%
TOTAL 100.0%
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benefits for general cargo/containers have been determined by
taking a weighted average of the transportation savings quantified
in Tables B-8, B-11,and B-12, based on an apportionment of the
fleet for actual operating practice constraints (i.e., 11.8%:
unconstrained, 44.1%: 1.5 foot constraint, and 41.2%: 2.5 foot
constraint). Bulk benefits are based on 2% growth in tonnage per
annum beyond the existing 1989 level. The optimal channel depth
plan (at an 8 3/4% discount rate) is 18 feet, with a benefit-cost
ratio (BCR) of 1.5 and net benefits of $711,000, with both general
cargo/container and bulk benefits included. With bulk benefits
deleted, the project remains at 18 feet, has a BCR of 1.4 and net
benefits of $510,000. |

A multiport analysis is not necessary for Salem because of the
procedure applied in the study. Salem must be recognized as a
"niche" market which has targeted a specific strategy for bringing
certain commodities through the port. The analysis has only
evaluated commodities that have historically moved through the port
and are expected to continue to do so.in the future. The actual
movement of these commodities through Salem at the present time
clearly delineates the economic viability and cost competitiveness
of Salem versus other competing ports. An increase in>berths and
facilities at Salem will continue to increase the capability of the
port to handle the same commodities at an increased 1level of
tonnage. No new commodities, diversions, or induced tonnage are
claimed in the analysis, which precludes the need to undertake a
multiport analysis for the movement of commerce through the port of

Salem. Based on tonnage projections, the port/landside facilities



will be sufficient to handle projected throughput capacity.

RISK AND UNCERTAINTY ANALYSIS
A risk and uncertainty analysis was conducted to vary the key
parameter of tonnage gfowth to determine the impact that this would
have on project justification. A breakeven analysis of growth in
tonnage for the selected plan was accomplished, and potential new

tonnage as a result of the project is also discussed.

A. NO GROWTH IN TONNAGE OVER PROJECT LIFE

Transportation savings have been quantified with tonnage held
constant at the level for year one of the project, 1994 (general
cargo/containers=38,080 tons and bulk=27,200 tons). The results

are as follows:

Channel G.C./Container Bulk Total

Depth Increment Trans Savings Trans Savings Trans Sav BCR

12-14 feet $412,600 $130,600 S 543,000 0.9
12-16 feet $622,800 $161,600 $ 784,000 0.8

12-18 feet $782,800 $177,300 $ 960,000 0.7

12-20 feet $801,900 $188,200 $ 990,000 0.4

12-22 feet $810,300 $198,400 $1,009,000 0.3

12-24 feet $812,600 ' $212,600 $1,025,000 0.3

With no growth in general cargo/container and bulk tonnage

over the project life, the project would not be justified.
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B. NO GROWTH IN TONNAGE BEYOND THE EXISTING YEAR

Transportation savings have been quantified with no growth in
tonnage beyond the 1level of the existing year, 1989 (general
cargo/containers=19,400 tons, bulk=24,600 tons). The results are

as follows:

Channel G.C./Container Bulk Total

Depth Increment Trans Savings Trans Savings Trans Sav BCR

12-14 feet $209,900 . $118,300 $328,000 0.6

12-16 feet $316,900 - $146,400 $463,000 0.5
12-18 feet $398,300 $160,600 $559,000 0.4

12-20 feet $408,000 $170,500 $579,000 0.3

12-22 feet A $412,300 $179,700 $592,000 0.2

12-24 feet $413,400 $192,600 $606,000 0.2

With no growth in tonnage beyond the existing year level, the

project would not be justified.

C. GROWTH IN GENERAL CARGO/CONTAINER TONNAGE TO THE YEAR 2000
Transportation savings have been quantified with growth in
general cargo/container tonnage to the final year projected by
DRI/TBS, the year 2000, or 71,400 tons. Bulk tonnage has been
allowed to grow at 2% per annum over the project life. The results

are as follows:

Channel G.C./Container Bulk. S Total
Depth Increment Trans Savings Trans Savings Trans Sav BCR
12-14 feet ] _674,000 $148,100 S 822,000 1.5

12-16 feet $1,017,500 $183,300 $1,201,000 1.2
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12-18 feet $1,278,800 $201,100 $1,480,000 1.1

12-20 feet $1,310,100 $213,400 $1,524,000 0.7
12-22 feet $1,323,800 $225,000 $1,549,000 0.5
12-24 feet $1,327,100 $241,100 $1,568,000 0.4

With growth in general cargo/container tonnage only to the
year 2000 (covering the first six years of the project life), the

project depth would optimize at 14 feet.

D. BREAKEVEN ANALYSIS
Growth in tonnage through year 17 of the project life is
required to remain above the breakeven point of econonmic

optimization for the selected 18 foot plan.

E. INDUCED TONNAGE

New commodities were identified during the study investigation
that could potentially move through Salem over the project life
based on discussions with Port of Salem officials, shippers, and
local industries. The potential commodities and trade rbutes are
as follows:
a. Rolled Newsprint (for needs of local newspapers)

(1) New Brunswick, Canada to Salem
b. Polyvinyl Chloride (used as a raw material by local plant to
make vinyl resilient floor coverings)

(1) Canada to Salem

(2) Chile to Salem

c. New Perishables (originating from southern New Jersey



agricultural region; processed in 1local irradiation facility; (ﬁﬁ
shipped to foreign destinations) o
(1) Salem to Trinidad
(2) Salem to United Kingdom
(3) Salem to Brazil
d. Wood Pulp (for local paper needs)
(1) Georgia to Salem
(2) Chile to Salem
(3) Sweden to Salem
e. Cement Clinker (raw material used to make building products
locally)
(1) Spain to Salem
f. Bauxite (raw material used by local plant in the manufacturing
of rubber, plastics) (—
(1) Jamaica to Salem
g. Magnesium Oxide (raw material used by 1local plant to make
magnesium oxide hybrid slurry for utility systems)
(1) Greece to Salem
(2) United Kingdom to Salem
(3) Mexico to Salem
h. Copper (raw material used by local plant for mineral processing)
(1) Canada to Salem
(2) Chile to Salem
i. Zircon (raw material used by local plant for mineral processing)
(1) Brazil to Salem
j. Epsom Salt (raw material used by 1local plant for mineral

processing) !
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(1) Mexico to Salem
k. Furniture (Swedish furniture manufacturer has distribution
warehouse situated near port)

(1) Sweden to Salem

If this tonnage were to become reality in moving through
Salem, total benefits for the project could be higher than the
benefits as quantified for the commodities in Table B-15. However,
due to the speculative nature of these new commodities, it is not

considered appropriate to include them in the benefit analysis.
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channel alignment follows the authorized channel alignment to
Station 17+200. The proposed channel alignment diverges to
the north of the authorized channel at this point in order to
provide adequate vessel clearance from existing powerlines.
From Station 20+300 to 25+800 the proposed left channel limit
coincides with the authorized left channel limit. This
alignment is due toc existing bulkheads, private property and
the Port of Salem along the left bank.

Channel widths are based on EM 1110-2-1613, "Hydraulic
Design of Deep Draft Navigation Projects"”, for one way traffic
with good vessel maneuverability. Bank clearances of 60% beam
width and a channel width of 180% beam width is required.
Table 1| shows the channel widths developed for all project
depth alternatives based on the combined beam widthe of the
design vessel and tug. Table 2 shows the corresponding main
stem dredging guantities. ‘ '

Table 1 — Main_Stem Channel Width

Design_Depth EBeam_Width Channel Width
14° 52 160
16° 55 170
17° 50 180
18’ 60 180
19° 75 230
20° 84 250
22° 92 280
24’ 92 280

Channel bends were designed based on the apex method of-
bend widening. Table 3 shows bend locations and widening
requirements for all design depth alternatives.

Turning basin geometry was determined using EM
1110-2~1613. EM 1110-2-1613 requires a turning basin diameter
cof 1.5 times the design vessel length. See Tables 4 and 5 for
turning basin diameters and quantities.

The total of the main stem (Table 2), bend widening
{Table 3), and turning basin (Table 5) quantities comprise the
Federal requirement to increase the channel from its
authorized to proposed dimensions (Table &).
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TABELE 2

MAIN STEM CHANNEL
QUANTITY SUMMARY

OVERDEFTH DREDGIMG |

! ! ! 2 ;
FROJECT | STA I+800 !STA 17+200 !STA 3+éem T;T; L7+200; TOTA
DIMENSIONS ! TO : TO ! TO ! TO ; cy
!STA 17+200@ !STA 25+800 !STA 17+200.STA 25+800!
AUTHORIZED!  T04.866 | 6,187 | 126,933 |  &.70% | 444,585
14 X 160 ! 188,239 ; 100,208 : 17,596 ; 31,0877 : 333,716
16 X 170 413,514.; 173,699 : 31,344 : 58,753 : 677,413
17 X 180 i 558,387 ; 273,787 : 44,5696 ; 79,772 ; 266,503
18 X 180 | 675.591 ! 322,053 | 49,578 : ga,aga | 1,131,70¢&
19 X 270 1,088,458 : 565,711 ; 101,822 ; 119,402 ; 1,874,607
; : ! : !
20 X 250 ! 1,764,687 36,001 ! 124,837 | 175,281 | 2,340,005
. . . : .
22 X 280 | 1,919,065 ; 1,875,772 ; 156,515 2 156,336 : Z, 507,558
24 X z8@ : 2,297,805 ; 1,305,189 : 157,455 : 159,506 : 7,928,355



TABLE 3
BEND WIDENING QUANTITIES

STA 13 + 200 TO STA 14 + 130

o . = . . W . W o G P W R R B T S ST R AR m W e P W W W

PROJECT = I DREDGING (CY). I TOTAL
DIMENSIONS I-----mmmrmmm - I CUBIC
(FT) I REQUIRED I OVERDEPTH I YARDS

--------------- e e e e L il

I I I

14 X 160 1 17940 1 4486 I 22426

16 X 170 1 22426 1 4486 I 26912

17 X 188 I 24669 I 4486 I 291585

18 X 180 I 26912 1 4486 1 31398

19 X 230 1 29185 1 4486 I 33641

20 X 250 1 31388 1 4486 I 35884

22 X 280 1 35884 1 4486 1 40370

24 X 280 1 42370 1 4486 1 44856

--------------- I e e Dt e ittt

STA 14 + 130 TO STA 15 + Q80

- = = = . G G R AR D A m e w—  wm . - a — — ——

PROJECT I DREDGING (CY) I TOTAL
© DIMENSIONS  J------v--=ce—mcmcececnu- I CUBIC
(FT) I REQUIRED I OVERDEPTH I YARDS
--------------- R e T
I I I
14 X 169 I 129879 I 3662 1 14641
16 X170 I 14641 I 3662 I 18323
17 X 189 1 16472 1 3662 I 20134
18 X 182 I 18323 1 3662 I 21965
19 X 230 1 20134 1 3662 1 23796
20 X 250 1 21965 I 3662 I 25627
22 X 282 1 25627 1 3662 I 29289
24 X 280 1 29289 I 3662 1 32951
_______________ T T R
STA 16 + 600 TO STA 17 + 85@
PROJECT I DREDGING (CY) I TOTAL
DIMENSIONS I e e T I CUBIC
(FT) I REQUIRED I OVERDEPTH I YARDS
- - - - ) T T - -
I I I
14 X 160 I 5778 1 5778 1 11556
16 X 1790 1 11556 I 5778 I 17334
17 X 182 1 14445 I 5778 1 20223
18 X 1890 I 17334 1 5778 1 23112
19 X 230 1 20223 1 5778 1 26001
290 X 250 I 23112 1 5778 1 28890
22 X 280 1 28890 1 5778 1 34668
24 X 280 1 34668 1 5778 1 40446
--------------- ) e e
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Table § -~ Turning Basin Requirements

3.0 Non-Federal Requirements - Table 7 is a summary of

Non-Federal dredging requirements.

continuous tidal operation.

Oepth Design Vessel Turning Basin
Length Diameter
14 250 378
16 315 475
O 17 33¢ 495
~ 18 330 495
19 370 555
20 440 660
22 450 675
24 450 675
Table 5 - Turning Basin Quantities
Depth Dredging (C.Y¥.) 2' Overdepth (C.Y.) Total (C.Y.)
14 8,389 3,581 11,899
16 27,984 8,162 36,066
17 32,841 8,162 41,0a3
18 38,044 8,162 46,206
19 53,342 8,662 62,004
29 119,8%7 14,335 125,212 -
22. 204,795 19,952 224,747
24 229,020 19,952 248,972
Table 6 - Federal Project Totals
Oepth Required Dredging Overdepth Total (CY)
14 331,533 - 62,196 393,729
16 663,849 "112,190 776,638
17 939,567 146,556 1,877,123
18 1,098,237 156,158 1,254,387
19 1,777,833 243,012 2,020,045
20 2,288,040 287,579 2,575,619
22 3,296,033 346,729 3,636,762
24 3,936,341 350,939 4,287,280

The depths for bezrths 1
through 4 are based upon anticipated vessel usage with

4.0 Quantity Development - All previously presented quantities

were developed 1sing soundings from the March 1984 Salem River
Main stem quantities were computer generated using the
"DREQUA" prograw average.end area method.

Survey.
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TABLE

N

— NON-FEDERAL REQUIREMENTS

: CHANNEL EL--12.0
BERTH f1——— et e

CHANNEL EL -14.0@ CHANNEL EL -146.0

NO :D :RE@'D : 0D :TOTAL :D :REQ'D : OD  :TOTAL :D :REQ'D : OD :TOTAL
L Tiei o i e i o ite: 14e0 : 1400 : 2808 i20: 2800 : 1400 : 4ze0
2 :1&: @ : @ : @ :18: 1525 : 1379 : 2904 ;2@; 2947 : 1393 ; 434@

3 :16: 2 : @ : @ :18: 2974 : 2074 ; 4148 :C@; 4148 ; 2974 ; S22

4 :16: 7] : @ : @ :18: 2274 : 2874 : 414g ;2@; 4148 ; ze74 :

H CHAaMNEL ELL —-17.@ : CHANNEL EL -138.0 : CHaMMNEL B —17.8
EERTH f-——m=————————————— e e fm e
NG D :REQD : G 1 TOTAL D «REQD jT#

459@ :2Z: 4200

|
|
|
|
l
!
!
|
|
!
!

4410 : 1449

2 :21: : 4951 ,22: i 5857 : 1i8Q 1 5523

Z ;Zl: 5185 Z@74 : 7259 :22: 6222 2074 : 82956 :E: 7239 : 2974 : PEII

4 ::l: 185 : 2274 : 72599 :“2: HZ2E2 2874 : 82%6 :23. 7257 : :
YOTAL : 21738 : 5997 124369 : 121054 : €997 :78051 : 24323 : 7208 i3

: CHANNEL EL -—-22. : CHANNEL EL -24.0
BERTH :1—--—m-———————— e
NO D :RER'D : 0D . :TOTAL

1 124 5622 @ 140@@ 700Q & 7000 140@ 8482 :28: S402 1300 FE0a

2 :24: 5851 : 1477 : 7328 :126:1487@ : 2572 :17442 :129:17487 : I7IE 120215
3 :24: 8294 : 2074 :103I70 :26:10370 : 2074 112444 :23:12444 : 2074 114518
4  :Z4: 8329& : 2074 :11Q3I7Q :26:10T70 : 2074 112444 :28:12444 @ 2074 :1451F

0
|
on
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Berthing area quantities were computed based on initial
conditions congistent with Port Authority plans and proposed
depths based on anticipated usage. The turning basin quantities

-~ were determined by plotting sections and calculating volumes
using the average end area method.

5.2 Planned [mprovements ~ With project planned improvements,

*funded by Non-Federal means, include deepening of existing
berthing areas.

6.2 Shoaling Analysis - Results of the shoaling analysis
performed for all project depth alternatives are shown on Table
8. Rates given are based on a 4 year maintenance cycle for the
14° project depth and a 3 year cycle for the 16° through 24°
project depths,

; ; : STA. 20+400 : : :
? : : T0 : : : :
H : BTA. 0+000Q : STA. Z26+700 : : NON-FED :Xx FPROJECT =
: CHAMNMEL : TO s (WITH TURNING = : BERTHS : TOTALS H
: DIMENSICNS @@ STa. Z20+400 : BASIN} : TaTAL : {(CY/AYR) : (CY/YR) :
; —14 X 152 ; IQ580 : &300 36920 170a : Z8&Q2
; 16 £ 17@ ; 421909 : I2Q@ : 49402 : 2189 3130Q
; 17 X 188 ; 43100 : 500 S4708@ : 2390 ST
; 12 X 1328 ; 50208 10008 : &QAZ@E s =02 SZ72@0
; 19 X ZZa ; &IT723 s 11709 = 75438 : 780 781322

; 20 X 2D ; 77288 ; 13580 A7 : ZE2E FIoRD
; 22 X 220 ; 97208 ; 1569809 : 11419 : TR : 1171939 :
; 24 X 280 ; 112908 17020 : 129008 : 323 @ 132590

¥ FROJECT TCTALS FOR THE 14° CHANNEL ARE BASED ON & 4 YR CVC;E
TOTALS FOR THE 16&° THROUGH 24 CHANNELS ARE BASED COM & Z ¥R CYCLE

Note: Quantities are curwlative and include dredsed quantities feor the eoumisting
12' proiect.

C-6



The shoaling anlaysis. was performed utilizing a
"Volume-aof-Cut" method, as presented in ETL 1110-2-293,
"Entrance Channel Infill Rates," dated 15 March 1984, The
volume—of-cut method is based on the premise that channel
improvements which deepen and/or widen the existing channel
increase the shoaling rate by a factor related to the increased
"volume of cut" beyond the estimated natural "equilibrium" depth
for the channel. In this evaluation, the alternative channel
dimensions ranged from 14 X 160 up to 24 X 280 (depth X width,
units of feet), compared to the authorized 12 X 135@ channel.
The considered channel enlargements relative to authorized
dimensions necessarily lead to projected increases in shoaling
rate.

7.0 Disposal Alternatives Investigated - The alternatives
investigated are discussed below by cycle.

Cycle One: Non-structural measures were investigated. It
was determined that increased utilization of the measures
currently being utilized could not achieve the planning
objectives.

Cycle Two: A list of disposal area sites was evaluated for
available capacity and cost. The site with available capacity
and the least cost was determined to be kKillcohook Disposal
Area, a Federal site, for the placement of both initial and
maintenance quantities. :

Cycle Three: Detailed cost estimates were developed of all
depths with initial and maintenamce quantities going to
Killcohook. The 18’ project was chosen based on this
optimization.

8.8 Selected Flan — The selected plan includes dredging to a
channel depth of 18° plus 2° allowable overdepth and disposal of
both initial and maintenance dredging guantities at Killcohook
disposal area.

9.0 Cost Estimates - Detailed estimates and a summary for all
project depths with all disposal going to kKillcohook are
provided in this appendix.



TABLE 9 — KILLCOHOOK DISFOSAL AREA REQUIREMENTS

:CHAN : INITIARL : BULKING :SHRINKAGE: MAINT : BULKING :SHRIMNHAGE:FINAL X% :
:DEFTH:DREDGING : (x 1.3) : (~ 1.2) :DREDGING : (x 1.8) : (- 1.3) :1QTY (CY) :

: 14 . 4@772% : 611394 : IZIIIT74 : 86032 : 67480 = Z237IT 1 19374953
: 15 -: 797814 : 11955821 : 664173 ; 51500 : 2700 : T4TIE : 2312162 :
: 17 : 11@i492 ; 14532238 : F17712 : S72C0 : 182600 : I8eCo : 2741719 ;
: 13 : 12824=3 : 1923687 : 136869 : L2700 : 11286@ : 4120 : I@7Ea%8 E
: 1?2 : ZZ2314Zs ; TQV7 134 : 1709528 : 73128 : 14@328@ f RZAET 1 £LZ2BET4s
P ; : : :

L 2e
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SATEM RIVER
PRQJECT QOSTS

Refer to Page C - 15 for the Salem River Cost Estimate Summary.
INITTAL CONSTRUCTION COST

Estimates were prepared for initial dredging of the Federal and Non-Federal
associated portions of the recommended plan. Dredging of the Federal and
Non-Federal associated portions of the project will be done simultaneously by
the same dredging contractor. The estimates assume that the dredging of the
Federal and Non-Federal associated portion of the recommended project will be
done using a hydraulic dredge. Material will be pumped to the Killcochook
disposal area. Cost estimates were also prepared for disposal area
replacement. The disposal area work consists of site clearing, dike raisings
and construction of sluices. All disposal area work will be done prior to
initial dredging. Costs also include mitigation for wetlands. Initial
dredging costs reflect April 1990 price levels.

MATNTENANCE COSTS

Estimates were prepared for maintenance dredging of the existing 12’
project and each alternative project depth as well as the 18’ recommended plan.
Dredging of the Federal project, including the existing 12/ channel, and
Non-Federal berth areas will be done simultaneously by the same dredging
contractor. In order to develop incremental project costs, the existing
project maintenance costs were annualized and deducted from the cumulative
annual maintenance costs. Maintenance costs are based on dredging on a four
year cycle for existing and 14 foot projects and a three year cycle for depths
16 through 24. All maintenance dredging will be done using a hydraulic dredge
punping all dredged material into Killcohook disposal area. Maintenance
dredging costs reflect April 1990 price levels.

DISPOSAL

All initial and maintenance dredging material will be dlsposed at
Killcohook disposal area throughout the 50 year project life.

CONTINGENCIES

The estimated cost for each major subdivision of feature of the recommended
plan includes an item for "contingencies". The item for "contingencies" is an
allowance against some adverse or unanticipated condition not susceptible to
exact evaluation from the data at hand but which must be expressed or
represented in the cost estimate. The contingency allowances used in the
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develd;xnent of the cost estimates for the recommended project were estimated as
a lump sum amount. The contingency allowances used in the following major
features of the cost estimates reflect the following uncertainties and concerns

exposed during the feasibility study:

a. Mobilization, Demobilization and Preparatory Work: Contingencies in
this line item reflect concerns about availability of dredges and probability
of having to mobilize the dredge and attendant plant from a distance of more
than 200 miles from the dredging site.

b. Pipeline Dredging: Contingencies for the line item reflect concerns
about encountering boulders, timber piles and any other miscellaneous objects
as previously encountered during the maintenance dredging operations of the
existing project. In addition contingencies reflect concerns about the
fluctuation of fuel prices, surveys, labor costs and size of digging banks.

PLANNING, ENGINEERING AND DESIGN

Planning, Engineering and Design (P,E&D) related costs for the Federal
portion of the recommended plan during the initial dredging stage were
estimated as a lump sum item based on similar Corps of Engineers projects. The
related costs consisted of P,E&D in the amount of $450,000 and E&D during
construction in the amount of $75,000 for a total P,E&D lump sum cost of
$525,000. Planning, Engineering and Design (P,E&D) for the Non-Federal
associated portion of the recommended plan during the initial dredging stage
were estimated at 15 percent of the direct construction cost. Planning,
Engineering and Design (P,E&D) during the maintenance dredging stages for both
the Federal and Non-Federal associated portions of the recommended project were
estimated at 15 percent of the direct construction cost.

CONSTRUCTTON  MANAGEMENT

Construction Management (S&A) related costs for the Federal portion of the
recommended plan during the initial dredging stage were estimated as a lump sum
in the amount of $400,000 Non-Federal associated portions of the work during
the initial dredging stage were estimated at 10 percent. During the
maintenance dredging stages, Construction Management (S&A) related costs for
the Federal and Non-Federal associated portions of the recommended plan were
estimated at 10 percent of the direct construction cost.

REAL ESTATE

The values of lands and damages are based on real estate gross appraisals
prepared by the Appraisal Branch of the Baltimore District Real Estate
Division. The lands were inspected in the field and a determination of value
was estimated by comparing similar properties located within the geographical
area of the project. Adjustments were made for use requirement, size, and
physical features to establish the fair market value of parcels being
evaluated. These included potential disposal areas, wetlands required for
excavation of the channel and turning basin, and uplands required for
mitigation work.

C-10
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ADMINISTRATION COSTS

Administration costs for the local sponsor and the Govermment are based on
estimated values determined to be relevant to the work required. The local
sponsors administrative cost was computed from a previous navigation project
and increased by means of an economy factor to the current price level. The
Government’s computed value is based on past experience in performing required
project tasks.

CONTINGENCIES

The contingency for lands is 25% based on EM 1110-2-1301, Appendix C,
EC 1110-2-263, EC 1110-2-538 and the allowance for appraisal values to have an
additional contingency factor to offset the effects of counteroffers and
uneconamic remnants incurred during the acquisition process for the project. A
contingency of 15% is used for administrative and contract costs as determined
by the above mentioned regulations

C-ll v



COST ESTIMATES
REPLACEMENT COST DATA

1. There are four components to the replacement costs which are
factored into the comparative cost data for each alternative depth
considered for the Salem project:

a. Accelerated site acquisition costs of the 20I

b. Differences between disposal area annual maintenance
costs.

c. Difference between the transportation costs per cubic
yard.

d. Differences between the disposal area diking costs.

Each component will be considered separately, using the 18 foot
project as an example. The base year for the project is 1994, as
noted previously.

2. One new site (20I) would have to be acquired earlier for the
Philadelphia to the Sea project if Killcohook were to serve as the
disposal site for the 18 foot Salem project. This acceleration in
years is determined by dividing 3,252,300 cubic yards, the Salem
initial and maintenance dredging volumes, by the annual maintenance
quantities for the appropriate ranges of the 40 foot Philadelphia
to the Sea project. The reimbursement costs calculated incorporate
the impact on Killcohook's use from the placement of material from
the berthing areas.

3,252,300
————————— =1.56 years accelerated use, rounded to 2 years
2,081,000

This projection is based on a disposal capacity at Killcohook given
a 50 foot dike elevation, use of 20I for 10 years and subsequent
use of Artificial Island, an existing Federal disposal site located
by the Salem Nuclear Power Plant.

3. Acquisition. The method of establishing the cost differences
for acquisition of 20I uses the Single Payment Present Worth Factor
(SPPWF) for the accelerated year of acquisition in the project life
(2022) minus the SPPWF for the scheduled year of acquisition (2024)
multiplied by the acquisition’ cost of the new site. Through these
calculations it is possible to convert the cost of acquisition in
the different years to present dollars for comparison. The cost of
20I would be about $3,838,000, including contingencies and
administration costs, and the project year shift is from the 30th
to 28th year of operations. The cost of accelerated acquisition is
$52,900 in present worth dollars for the Federal project and $2,600
to account for berth dredging.

: C-12



4, Maintenance. The differences in annual maintenance costs of
Killcohook versus 20I and Artificial Island are a result of the two
accelerated years and are converted to present worth costs. The
difference in maintenance of the disposal sites is multiplied by
the Uniform Series Present Worth Factor (USPWF for two years) and
the appropriate SPPWF at project years 28 and 39.

Annual Maintenance Cost based on Dredged-Material Disposal

Management Model (D2M2)

SITE CcosT

Killcohook $12,502
20T $ 2,746
Artificial Island $12,495

The difference in use of 20I versus Killcohook in the years 2022-
2024 results in savings to the Federal government of $2,300 for the
Federal project and the berth related usage (present worth value)
with contingencies and E&D, S&A. The use of Artificial Island
versus 201 in the year 2033 would cost the Federal government $900.
For this maintenance factor, use of Killcohook for the Salem
project and berths saves a total of $1,400 rather than incurring
any extra costs. Of this amount $1,300 is attributed to the
Federal project and $100 to berths.

5. Transportation. According to the D2M2 model, a hopper dredge
is the least expensive mode of transportation for Delaware River
material to Killcohook. Transportation costs per cubic yard for
the Philadelphia to the Sea project using a hopper dredge are as
follows:

RANGE/PRICE PER CUBIC YARD

DOLLARS
Disposal Area Bulkhead Bar New Castle Deepwater
Killcohook 1.44 1.82 1.85
20I 1.45 . 2.63 1.27
Artificial Island 2.90 - 6.77 2.40

The differences in costs between Killcohook, 20I, and Artificial
Island are established by calculating a weighted cost per cubic
yard for each range and multiplying by the appropriate yardage and
the SPPWF to determine the transportation cost difference in
present worth value. The cost to the Federal government, would be
$434,000 for the Federal project and $21,100 for the berthing

: C-13
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material, including contingencies and E&D, S&A.

6. Diking. The cost differences of diking can be determined from
D2M2 input and are expressed in dollars per cubic yard. These
figures, when used with the SPPWF for the year of acquisition,
indicates the present worth of the replacement cost of diking.

7. The differences per cubic yard are $1.90 for Killcohook versus
20T and $1.62 for use of Artificial Island versus 20I. Including
contingencies and E&D, S&A, the net cost 1is $411,500 for
accelerated diking and use of Killcohook for the Federal project.
The cost due to berth dredging is $20,000. The replacement cost
for use of Killcohook as discussed in the Main Report is the sum of
these four components.

ITEMS FEDERAL COSTS NON-FEDERAL COSTS
a. Accelerated acquisition S 52,900 . $ 2,600
b. Disposal area annual $- 1,300 $ - 100
maintenance

c. Transportation $434,000 $ 21,100

d. Diking | $411,500 '$ 20,000
SUB-TOTAL $897,100 $ 43,600
TOTAL $940,700 |

$941,000 (rounded)

()
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SATEM RIVER COST ESTIMATE SUMMARY

KITLICOHOOK DISPOSAL AREA

1. Initial costs (1)

PROJECT DEPTH PROJECT COSTS (2) ASSOCIATED COSTS

12 0 0

14 $4,602,000 $102, 000
16 $7,741,000 $104,000
17 $9,475,000 $104,000
18 $10, 631,000 $106, 000
19 $15,292,000 $135, 000
20 $18,831, 000 $167,000
22 $24,960, 000 $177,000
24 $28,547,000 $190, 000

2. Maintenance Costs (1)

PROJECT DEPTH PROJECT COSTS ASSOCIATED COSTS  FREQUENCY
(YRS)

12 $1,394,000 0,000 4
14 $1,911,000 $57,000 4
16 $1,916,000 $54,000 3
17 $2,068,000 $56, 000 3
18 $2,226,000 $63,000 3
19 $2,569,000 $65,000 3
20 $2,868,000 $66,000 3
22 $3,439,000 $75,000 3
24 $3,796,000 $76,000 3

NOTE:

1. APRIL 1990 PRICE LEVEL
2. INCIUDES MITIGATION COSTS & LERRD
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SALEY RIVER

INITIAL PROJECT COSTS

DEPTE:

ACCOUNT
(0DE

g6.-.-.-
86.2.8.3

12.-.-.-
12.8.4.-

o S
[ N4

o D

M.-.-.-

pr.-.-.-
B1.D.X.-
gL.D.p.-

18 FERT D/A:
PRICE LEVEL:

APRIL 1990

DESCRIPTION

FISH &ND WiLDLIFE FACILITIES
HITIGATION COST5

T0TAL, FISH AND WILDLIFE FACILITIES

DREDGING

HOBILIZATION, DEMOBILIZATION
AND PREPARATORY WORK

PIPELINE DREDGING
SITE WOBK
RICAVATION AND DISPOSAL

TOTAL, -DREDGING COST

T0T4L CONSTRUCTION COSTS ~
PLANNING, ENGINRERING AND DESIGN
CONSTRUCTION MANAGENENT

SUBTOTAL

LANDS AND DAMAGES

DISPOSAL AREA REPLACENENT
WETLANDS, NITIGATION

T0TAL, LANDS AND DAMAGES

T0TAL PROJECT COSTS
{ROUNDED)

RECOMMENDED PLAN

RILLCOROOR ESTINATOR:

DATE:

ESTIHATED
QUANTITY 81T

T K

--------- J0B

1254387 C.1.

--------- J0B

--------- J0B
c-19

JOSE ALVAREZ
22 JAN 1991

NIT
PRICE

$18,525.00

LS.

$4.87

[~
o2 N

AMOTNT

$128,675

$129,675

$246,490

$6,108,865

$6,355,355

$6,485,030
$925,000
$400,000

$7,410,80

$739,874
$38,510

$778,384

48,188,414
$8,138,008

CONTINGENCY

$32.418

§$32,412

$61,622

$1,527,216

$1,588,838

$1,621,287
$9

$1,621,207

$157,211
$7,649

$164,920

$1,786,177

$1,786,000

T0TAL
PROJECT
gast

$i62,884

162,884

$308,112

$7,636,081

$7,944,193

$3,106,287,
$525, 000
$400,000

$9,831,287

$897,145
$46.159

$943, 304

$9,974,591
$9,974,000



" GALEM RIVER

INITIAL ASSOCIATED COSTS

DEFTH: 18 FEET D/A:  KILLCOWOOK ESTIMATOR:  JOSE ALVAREI
PRICE LEVEL: APRIL 1950 DATE: 22 JAN 1951
TOTAL
ACCOUNT ESTIMATED UNIT PROJECT
CODE DESCRIPTION . QUANTITY UNIT PRICE AMGUNT CONT INSENCY £osT
12,-,-.- DREDSING
12.0.A.- MOBILIZATION, DEMOBILIZATION ~  =-=-eeme- JoB L.S. $5,5:2 $1,378 $6 82
AND PREPARATORY WORK
12.8.2.- FIPELINE DREDGING
12.9.2.8 SITE WORK
EXCAVATION AND DISPOSAL © 28851 C.Y. $4.87 $138,408 $34,152 $170,7:2
SUBTOTAL, DREDGING COST $142,118 35,538 $177,843
12.8.-.- TOTAL CONSTRUCTION COSTS ‘ $142,118 $33,530
3B.-um- PLANNING, ENGINEERING AND DESIGN $2(,3 $3,330
M- CONSTRUCTION MANAGEMENT $14,2:2 $3,533
SUBTOTAL ‘ $177,448 $44,413
Bl.-.-.- LANDS AND DAMAGES
81.D.0.- DISPOSAL AREA REPLACEMENT ~ eemeeeme- BB LS. $35,972 $7,637 $43,337
TOTAL, LANDS AND DAMAGES . $35,920 $7,637 $43,557
TOTAL PROJECT COSTS $213,568 $52,058 $265, 515
(ROUNDED) / _ $214,000 §52,090 $285,002
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SALEN RIVER
MAINTENANCE PROJECT COSTE

DEFTH: 1B FEET - D/dx

PRICE LEVEL: APRIL 1998 CYCLE:
ACCOUNT
CODE ' DESCRIFTION

12.-0-0m DREDGING

12.8.8.- MCZILIZATION, DEMORILIZATION -

AND PREPARATORY WORK
12.8.2.- FIFELINE DREDBINS
12.8.2.8 SITE WORY

EXCAVATICN AND DISPOSAL

SUBTOTAL, Dﬁﬁéﬁlﬂﬁ st

12.8.-.- TOTAL CONSTRUCTIDN COSTS
8-, ?LANNING, ENEIHE?EING AND DESIGN
3 PE CUNSTRUCTIUN'!ANASEHENT

TOTAL PROJECT CBS87S

{ROUNDED)

KILLCOHODK

3 YEARS

ESTIMATOR:

DATE:

ESTINATED

GUANTITY

180402

c-21

UNIT

C.v.

JOSE ALVAREZ
22 JaN 1991

UNIT

PRICE

L.5.

$6.31

TOTAL

PROJECT

AMOUNT  CONTINBENCY cosT
$241,950 $48,438 $307,438
$1,175,706 293,92 §1,489,832
81,417,856 $354,414 81,772,870
$1,417,455 $354,414 1,772,870
212,648 $53,162 $2¢5,318
$141,766 $35,442 $177,208
$1,772,870 $443,018 $2,215,082
$1,772,008 $443,080 2,215,000



SALEM RIVER

MAINTENANCE ASSOCIATED COSTS

DEFTH: 1B FEET - DIfs KILLCOHDOK ESTIMATOR:  JOSE ALVAREL
PRICE LEVEL: APRIL 1998 CYCLE: 3 YEARS DATE: 22 AN 1991
. : TOTAL
HCCOURT ESTINATED ’ URIT PROJECT
CODE DESCRIPTION ' BUANTITY UNIT PRICE AMOUNT CONTINGERCY CosT
12,-.-.- DREDEINE
12.8.4.- HGBILIZATION; DEMGBILIZATION =memeeee- J0B L.S. $10,050 $2,312 $12,562
AND PREPARATORY NORK .
12.8.2.- PIPELINE DREDGINE
12.8.2.B SITE WORK : v )
EXCAVATION AND DISPOSAL . 7508 C.v. $6.51 $48,825 $12,286 $01,031 (
SUBTOTAL, DREDSING COST . : $38,8738 $14,718 $73,593
12.8.-.- TDTAL CONSTRUCTION COSTS ) ‘ 358;375 $14,718 $73,593
Be-a-e- PLRANNING, ENGINEERING AND DES'ISN _ $6,831 2,288 $11,839
l.=ume CONSTRUCTIDN MANAGEMENT ’ ' $3,888 o 8402 - $7,368
TOTAL PROJECT COSTS . $73,394 $18,398 $91,992
{ROUNDED} $74,880 $18,802 $92,000
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SUMMARY PAGE 1

...............................................................................................................................

30

30.
30.
30.
30.
30.
30.
30.
30.
30.
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PLANNING,ENGINEERING & DESIGN

PLANNING

ENGINEERING AND DESIGN PRIOR TO
ENVIRONMENTAL & REGULATION ACTIV
DESIGN RELATED ENGINEERING
DESIGN MEMORANDUM

PLANS AND SPECIFICATIONS
ENGINEERING DURING CONSTRUCTION
COST ENGINEERING :
PROJECT MANAGEMENT

PLANNING, ENGINEERING & DESIGN

CONSTRUCTION MANAGEMENT

CONSTRUCTION MANAGEMENT

TOTAL PED & CONSTRUCTION

98,000

5,000
67,000
122,000
28,000
70,000
75,000
10,000
50, 000

.......................................................

525,000

525,000

. 925,000

C-26

925,000

TN
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Wed 27 Feb 1991

U.S. Army Corps of Engineers

PROJECT NJ_S_R:  TOTAL PED-& CONSTRUCTION - MANAGEMENT -

wk PROJECT OWNER SUMMARY - LEVEL 3 **

TIME 08:53:16

SUMMARY PAGE 2

30.

30.
30.
30.

30.

30.

30.

30.
30.
30.
30.
30.
30.
30.

30.

30.
30.
30.
30.
30.
30.
30.

30.

30.

PLANNING,ENGINEERING & DESIGN
A PLANNING
A. 1 WITHOUT PROJECT CONDITIONS
A. 2 STUDY MANAGEMENT
A. 3 ECONOMIC ANALYSIS
PLANNING
B ENGINEERING AND DESIGN PRIOR TO
B. 1 REAL ESTATE
ENGINEERING AND DESIGN PRIOR TO
D ENVIRONMENTAL & REGULATION ACTIV
D. 1 ENVIRONMENTAL ANALYSIS
D. 2 CULTURAL RESOURCES
D. 3 CHEMICAL TESTING
D. 4 FISH AND WILDLIFE
D. 5 ENVIRONMENTAL ASSESSMENT
D. 6 COORDINATION FOR ENV. ASSESSMENT
D. 7 WATER QUALITY CERTIFICATION:
ENVIRONMENTAL & REGULATION ACTIV
E DESIGN RELATED ENGINEERING-
E. 1 SHIP SIMULATION
E. 2 SURVEYS
E. 3 VERIFY DISPOSAL AREAS
E. 4 SHOALING STUDY
E. 5 GROUNDWATER ANALYSIS
E. 6 DESIGN. ANALYSIS
E. 7 PREPARE FOR E2 MEETING
DESIGN RELATED ENGINEERING
F DESIGN MEMORANDUM
F. 1 DRAFT DM

122,000

20,000

c-27

122,000

20,000



Wed 27 Feb 1991 -U.S. Army Corps of Engineers : : TIME 08:53:16

PROJECT NJ_S R: TOTAL PED & CONSTRUCTION - MANAGEMENT -
v ’ ' SUMMARY PAGE 3
** PROJECT OWNER SUMMARY - LEVEL 3 **

CONTRACT  CONTINGN  ESCALATN OTHER TOTAL COST
30. F. 2 FINAL DM 8,000 0 0 0 8,000
DESIGN MEMORANDUM 28,000 0 0 0 28,000
30. H PLANS AND SPECIFICATIONS
PLANS AND SPECIFICATIONS ' 70,000 0 0 0 70,000
30. J ENGINEERING DURING CONSTRUCTION
30. J. 3 ALL OTHER ENGR. DURING CONSTRUC. 75,000 0 0 0 75,000
ENGINEERING DURING CONSTRUCTION 75,000 0 0 0 75,000
30. M COST ENGINEERING
COST ENGINEERING ' 10,000 (. o 0 10,000
30. P PROJECT MANAGEMENT
30. P. 1 VERIFY PLAN o . ) 2,000 ] 0 0 2,000
30. P. 2 COORDINATION 38,000 0 o 0 38,000
30. P. 3 VALUE ENGINEERING (PRELIM,) 5,000 0 © 0 0 5,000
30. P. 4 VALUE ENGINEERING (FINAL) 5,000 0 0 0 5,000
PROJECT MANAGEMENT 50,000 0 0 0 50,000
PLANNING, ENGINEERING & DESIGN 525,000 0 0 0 525,000
31 CONSTRUCTION MANAGEMENT
CONSTRUCTION MANAGEMENT 400,000 0 0 0 400,000
TOTAL PED & CONSTRUCTION " 925,000 0 0 0 925,000

Cc-28



Wed 27 Feb 1991

U.S. Army Corps of Engineers

PROJECT NJ_S_R:  TOTAL PED & CONSTRUCTION - MANAGEMENT -

* %%"PROJECT DIRECT SUMMARY - LEVEL 2 **

TIME 08:53:16

SUMMARY PAGE 4

30

30.
30.
30.
30.
30.
30.
30.
30.
30.

31

VX cx MmO @ >

PLANNING,ENGINEERING & DESIGN

PLANNING

ENGINEERING AND DESIGN PRIOR TO
ENVIRONMENTAL & REGULATION ACTIV
DESIGN RELATED ENGINEERING
DESIGN MEMORANDUM

PLANS AND SPECIFICATIONS
ENGINEERING DURING CONSTRUCTION
COST ENGINEERING

PROJECT MANAGEMENT

PLANNING,ENGINEERING & DESIGN

CONSTRUCTION MANAGEMENT

- CONSTRUCTION MANAGEMENT

TOTAL PED & CONSTRUCTION

98,000
5,000
67,000
122,000
28,000
70,000
75,000
10, 000
50, 000

0O 0O 0000 OO0 OoO

98,000

5,000
67,000
122,000
28,000
70, 000
75,000
10,000
50, 000

525,000

525,000

925,000

925,000



Wed 27 Feb 1991

U.S. Army Corps of Engineers

PROJECT NJ_S_R:  TOTAL PED & CONSTRUCTION - MANAGEMENT -

** PROJECT DIRECT SUMMARY - LEVEL 3 **

TIME 08:53:16

SUMMARY PAGE 5

30.

30.
30.

30.

30.

30.

30.

30.
30.
30.
30.
30.
30.
30.

30.

30.
30.
30.
30.
30.
30.
30.

30.

30.

b3

mmmmmm
L A

F.

O 0O OO oo
« v e s e v s

PLANNING,ENGINEERING & DESIGN

PLANNING

WITHOUT PROJECT CONDITIONS
STUDY MANAGEMENT
ECONOMIC ANALYSIS

PLANNING

ENGINEERING AND DESIGN PRIOR TO

-1

REAL ESTATE

"ENGINEERING AND DESIGN PRIOR TO

ENVIRONMENTAL & REGULATION ACTIV

NS W -

ENVIRONMENTAL ANALYSIS
CULTURAL RESOURCES

CHEMICAL TESTING

FISH AND WILDLIFE

ENVIRONMENTAL ASSESSMENT
COORDINATION FOR ENV. ASSESSMENT
WATER QUALITY CERTIFICATION

ENVIRONMENTAL & REGULATION ACTIV

DESIGN RELATED ENGINEERING

NONWVE NN -

SHIP SIMULATION
SURVEYS

VERIFY DISPOSAL AREAS
SHOALING STUDY
GROUNDWATER ANALYSIS
DESIGN ANALYSIS
PREPARE FOR E2 MEETING

DESIGN RELATED ENGINEERING

DESIGN MEMORANDUM

1

DRAFT DM

122,000

20,000

c-30

122,000

20,000

()



Wed 27 Feb 1991

U.S. Army Corps of Engineers

PROJECT NJ_S_R:  TOTAL PED & CONSTRUCTION - MANAGEMENT -

** PROJECT DIRECT SUMMARY - LEVEL 3 **

TIME 08:53:16

SUMMARY PAGE 6

30. F.

30. H

30. J

30. J.

30. M

30. P

30. P.
30. P.
30. P.
30. P.

31

QUANTY UOM LABOR
2 FINAL DM 8,000
DESIGN MEMORANDUM 28,000
PLANS AND SPECIFICATIONS
PLANS AND SPECIFICATIONS 70,000
ENGINEERING DURING CONSTRUCTION
3 ALL OTHER ENGR. DURING CONSTRUC. 75,000
ENGINEERING DURING CONSTRUCTION 75,000
COST ENGINEERING
COST ENGINEERING 10,000
PROJECT MANAGEMENT
1 VERIFY PLAN 2,000
2 COORDINATION 38,000
3 VALUE ENGINEERING (PRELIM.) 5,000
4 VALUE ENGINEERING (FINAL) 5,000
PROJECT MANAGEMENT 50,000
PLANNING,ENGINEERING & DESIGN 525,000
CONSTRUCTION MANAGEMENT
CONSTRUCTION MANAGEMENT 400, 000
TOTAL PED & CONSTRUCTION 925,000

925,000
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Sales, Ni Sheet Vo4

M-CACES INITIAL DREDGING COSTS

S O I L R L R O R R O I T e gy
PIPELINE DREDGE ESTIMATE
A RID I7E8 & 2
YARDAGE ESTIHATE FYRARERRTANS
e R Rttt iRt et ity aeielotes ittt eiteietriybtiaesiaisssieerriattisatesatssstsssess]

1 PROJECT SALEM RIVER - HYD DREDG - 18°

3

LOCATION SALEN, NJ

INYIT, NO. >

od

BESCRIFTION OF WaRK

J/—_\\\

3 EXCAVATION -
A. REGUIRED 1,262,438 C.Y.
B, PAY QVERDEPTH e ;-C.Y.
C. MAX. PAY YARDAGE = f-I-éég:;;;-c Y.
D. 0.D. NOT DREDGED - 2c.y.
E. NET PAY YARDAGE z -_;:;é;:;;é-C.Y.
F. NON-PAY YARDAGE .+ ser,7eq C.y.
6. GROSS YARDAGE .= "I]§;;§Z££'c.v.

REMARYS

4,104,808 s.f. of Dredging Ares

{YARDAGE USED ON BID FORM)

{YARDAGE USED TG FIGURE UNIT FRICE FER L.Y.)

3.3 Average feet of overdigging

cosT)

{YARDASE USED TO FIGURE PRODUCTION TIME &

.C-33

Estimated by: Jose Alvare:z

22 Jan {99! Checked by:



Saiea, Nj

L N L L I L e s s s g a i
PRGEUCTION WORK SHEZT

B

PIPELINE DREDBGE TINME

o

BID ITEM 4 2

NN G AN ARy Y

L R R R et bR Rttt Rttt ittt Rttt tei ettt enRteiatsiiariiieististnssecscisetioceisctistestisiccitie.

{ SIIE OF DREDGE...

L
X
-
m
Pl
ey
L)
rr

"

& FRODUCTION....

LIPELIRE. .0avues

£ LINE LENGTH

5 MUMBER OF BOGSTERS IN LIKE

o+ o0 (BASED ON)......0

27 INCH

A. CHART PRODUCTION 718 C.Y./HR

B, BOOSTER FACTOR . 0.9

C. MATERIAL FACTOR e s

D. BANE FACTOR ¢ T

E. OTHER FACTOR e A9

F. NET PROCUCTION . o8 CY/R

G. OPERATING HRS/DAY X 1

H. OPERATING DAYS/MONTH . %

I. CURIC YARDS/MONTH = _---;;;:;él-

1. DREDGE TINE 4,83 NONTHS

K. CLEANUP o . B.41 HONTHS
7 TOTAL DREDGE TIME | : 4,43 NONTHS

Estisated by: dose Alvare:

REMARKS

fotual Pipeline

Each Booster is 4288 Horzepower,

26,882 L,F. + 1002 Equiv. feet of pipe,

Adjusted Chart is bazed on 8288 Toia! Horsepower in lina,

181 LOSS IN PUMPING TINE PER BOCRTER

SAND {MID >= 2.8 > GAND = 0.7 » ROCK:

L.74 FT. AVERABE BANK HEIGHT

1,798,138 C.Y.(6ROSS) DIVIDED BY 439,281 C.Y./HONTH

181 ADDITIONAL DREDGING TIME

286,836 Pay c.y. per month

c-34
22 Jan 1991

Checked by:

i\//



Sheet 3  of Il

~

Saiem, Mj

Rttt ettt aeie ettt eieryiesietyteaeiitiiteesttatiatsgetsaciiesteinsanstatisaissedl
PRODUCTION WORK SHEET

C ' BID ITEM 4 2
EXCAYATION COSTS MeARA Rl AAe
R RS e R R T e R e R T e PR R et e R R e R a e e e a e R R e q e e ettt etaststttasetiteettitestetaetetstatotasteseectetsstttessesttesetsst)
REMARKS
! FLANT DWNERSHIP COSTS $79,885 FER X0

t $53,500 PER MO 8,828 LIN. FEET & $5.70 FER L.F./HD
¢ 479,200 FER MO 9,000 LIN. FEET & $6.40 FERLESM
0. SHORELINE P 0 FER X0 BLIN FEET 8 LB PERLFNM
D, PARTIALLY UTILIZED PIFELINE ¢ ¢ ;;:;éé-PER M2 10,882 LIN. FEET & 2,35 PER L.F.;Qé}ééé'QQ-%QQEI
4 BODSTER(S) ¢ ---;;;;~;;;-PEP "o { BOOSTERS & ilﬁé,ﬂéé_gﬁﬁH -
S SPECIAL CO3TS ¢ 470,000 FER MO T
§ TOTAL HONTHLY COST : -;;:;;;:;;;‘ ST
7 DREDSE TIME Oy Y R
8 SURTOTAL = '-;;-;;;::;:_
s anmow coss ;-------;-_;é_a.s. ------------------------------
1o SO - o5,018,265
11 QVERHEAD 12,81 t 8,192 SUBTOTAL---> 5,628,457
12 PROFIT ---i-__;&:é; ¢ ---;;;;:;;;_ SUBTOTAL---) $5,182,503 Planning Estinte
e Le ¢ s '
4 NET PAY ARDAGE COST = 86,204,328 S
5 NET PAY YARDAGE 1,282,438 Y FRON SHEET A, ITEN 4 €.
16 UNIT COST ' . ;;:é;-PER CY T
17 MAX PAY YARDAGE x 1,282,438 L.V, FROM BID SCHEDULE (SEE SHEET A, ITEN 4 C.)
18 TOTAL DREDGING COST - -;;:;;;:;;;- FOR BID SCHEDULE S
Estimated by: Jose Alvare:z ‘ 22 Jan 1991 Checked by:

c-35



Sales, Nj

LR R RIS LR NSRS T IR ARR N Ia AR S LIS RREEsLaaRantsassrs tattras st tstaans s ara st nae s Rstresrsgy

MONTHLY OWNERGHIP & OPERATING COSTS

O O L R T L T T L e e i iy gt

{ CURRENT FUEL FRICE
2 AVERAGE PLANT USEAGE

CURRENT INTEREST RATE

Lok

4 MENU ITEM SELECTED.....ovnvivvennndd

8,008 LIN, FEET &

24,882 LIN, FEET 8

4,882 WP
§ DREDSE COSTSurvnernnvenenrenenensy  $79,885 /40
+ $457,891 /N0
= §735,974 /MO
& BOOSTER INFORMATION 4,208 HP
7 COST PER HOOSTER $156,800 /40
3 NUMBER OF BODSTERS % 1
9 TOTAL BOOSTER COST = $156,008 /MO
18 FLOATING PIPELINE
11 SUEMERGED PIPELINE 4
12 SHORELINE ¢

13 TOTAL PIPELINE

4,000 LIN, FEET @

36,008 LIN, FEET

Estimated by: Jose Alvarez

REMARKS

Planning Estiaate

HAIX PUMP CHART HORSEPOHER

PLANT OWNERSHIP L0573

OPERATING COSTS { $295,22% /WO PAYROLL)

TOT. DREDGE COSTS  (AVE. CREW RATE= $27.93 /4

PUMP MOTER

(INCLUDES LAROR, OFER. & OWNERSHIP)

{MOBILIZATION & DEMOR, INFORMATION:

{MDBILIZATION & DEMOB. INFORMATICN)

$4.90 PER L.F./MD {MUD RATE)

"
e
Ced
~3
[
[~
(=]
<3
m
=
o
[n ]
L
3
o=

$81,50Q PER MONTH

$3.48 PER L.F./HD {MUD RATE)

$2.18 PER L.F./NO (MUD RATE) o $8,402 PER MONTH

(MOBILIZATION & DEXOR, INFORMATIOND 129,208 PER HONTE

22 Jan 1994 Checked by:
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N

Sales, Nj

>DREDEE SIZE =

-~

27 in. pipeline

AN NA SR AR N AR N A e N R e e e e e e e Y

2RNNUAL % =

5.6 %

AN NS NN S N Ny

&

MLIFE = 38 yrs 5LV =

PIPELINE TOST3 PER L.F. PER MONTH

LA L AL E AL R AL R AR L AL LS RS LR L L LT T

sy by

JHAIN PUNP =

4,808 H.P.

RN N N A e Ry Y e N e Y

181 JUSE =

bR LA LRI LT L

MATERIAL FACTORS

ARV RN Y YA

7 working eonths per year -

LTS L L L R L L L e L L L L L A e L L L RN

TYPE OF HATERIAL PUMPED
FIPELINE MuD SAND ROCK DESCRIPTICA INPLACE DENSITY FALTER
FLOATING $4.98 $5.70 $12.42 MUD & SILT 12e@ i 3
SUEMERGED $3.48 $4.42 $7.10 MUD & SILT 130 Br/ I8
SHORELINE $2.18 3.80 $4.90 MUD & SILT 1422 BR: z
LOOSE SAND 1788 R/ L1
LOGSE SAND 1988 GriL {
STANDARD DREDGE PRODUCTION BASED ON PIFELINE LENGTH COMPACTED SAND 288 GR/L 2.3
ARG AR AR AR A AR STIFF CLAY 2082 BR/L Sel7
5,308 L.F, OF PIRE 159@ C.Y, PER HOUR COMPACTED SHELL 2228 GR L A4
11,098 L.F, OF PIPE 960 C.Y. PER HOUR SOFT ROCK 2488 BR/L -5
15,592 L.F. OF PIPE 428 C.Y. PER HOUR BLASTED ROCK 2eae 6a/L 2-.3
RENK FACTORS
BAHK HEIGHT 1 2 3 4 3 ] 7 B 5
FACTOR NA .43 8.33 B.63 8.78 B.9 i L1 1.t
PLANT OWNERSHIP
R TOTAL DEPRECIATION A INTERERT
NG, VALLE § RATE 1 AMCUNT § RATE 1
{ $5,002,002 3.08  si3d,pm@ G463
TUE3 2 $508,00d 4,30 22,500 3,72
DERRICK BARGE 1 §12@,000 4,38 $3,400 3.72
HORK BARGE 2 $208,008 4,75 $9, 500 3.49 $18,974
FUEL/WATER BARSE 1 118,008 4.75 $3,223 3.49 $6,036
YARD EQUIP{MISC.) LS $00, 000 8.0 40,000 3,58 $4,482
CREW/WORKEOAT 1 $75,000 9.58 $7,125 5.72 $4,251
SKIFF w/MOTOR 2 $16,000 7.92 $1,247 5.53 $984
LA L S L L LR L N B By By T A B By Ao By Sy By By LR 2T AR L LT
TOTALS A= 209,817 R= $344,578 L= $273,328
BID ESTIMATE A +B =  $333,593 per year divided by 7 months/year=  $79,88% per sonth (Bid Est.)
’ AR N T R R N R N R A A T S e e
HOD, ESTIMATE A +C = 482,338 per year divided by 7 aonths/year= 48,925 per sonth {Nod. Est.)

Estimrated by: Jose Alvare:

.22 Jan
c-37

1991

PRI

Checked by:



§

Sales, Mi

yOREDGE SIIE = 27 in, (menu itess & & 14}

AR UN RN R A B A R e N N N A N N R R N N N e A N N e e N N e e e N e e e

{24 HR GFR) NG, RATE

Rl MRt S N R AN N N T By LL 2 A n

[y

T Y
3ielfa

10 [ & 1Tl
5., FRINGES......

ANAGEMENT PAYROLL.....

3 $158.85
M $18.15
2 $15.78
2 $17.63
TUE MATES 3 $14.83
MAINTENANCE ENGINEZRS $17.89
ECUIFMENT OPERATORS 3 $19.09
HELDERS 2 1743
DILERE 2 $13.18
DECKHANDS 12 $14.8%
ELECTRICIAN { $17.43
BENERAL CUMP FOREMAN { $17.89
DUMP FORENAN 2 $16.38
YARD AND SHORE MEN é $14.483
L]
CREW TOTAL (3 SHIFTS) 42 MER
WAGES (UNION)
RORK 3& HRS /WK
PAY &4 HRS /WX 4.34WKS/wNO
TAXES, INS. ,FRINGES...... 4571

CREW PAYROLL......00000?
+ HANAGEHENT PAYROLL.....>

~

ANDUNT

Ny iyt

$3,008
§2,008

$1,808
§7,400
§2,564

Yl gy

§18,144 per w/ao

$36,53
$54.45
$33.82

$15.28

$44.49
8.08
$37.88
$33.26
$38.38
$175.58
$17.83
$17.99
$33.80
$87.98

Nty

$679.11 per hour

$188,438

. $85,266

LAl 2ol L]

$283,839 per w/so
$18,154 per w/an

PAYRQLL COSTS. vuvuennns?

Estimated by: Jose Alvarez

$293,223 per w/ao

c-38 22 Jan 1991

sheet (o of it
BOOSTER 4,288 HP $150,0820
PLANT
EST. TOTAL PLRNT 3,028 HF
FUEL §181,9:

WATER,LURE,S
DREDE HEhﬁ'

04
$30,082
g

LSRR TR Rtiaeistitetaitissttsatiee:
MONTHLY OPERATING COSTS= 8457 89

........

O EA eIt o tantsbiitteiessestsatitsl

Tazes, insuranc2 and fringes con labar:
{based on Decision Nusber 83-FL-194!

I 7Y
I
HEY

Social Security
Workaan's Coapensatian
State Unesployeent Cosp.
Federal Uneeployazent Cosp. 2.8%

Fringes... $2.71 per hour 14.7¢
{Not based 8 paid hol. 1.9%
on 0.7.) 8.8ivacation 7.8
TAXES INS.,FPINSE. P i 3. T 43.71
-{BENEFIT DIFERENTIAL) 12.8%
TAXES, INS, ,FRINGES......MANASENENT. . LT

{ave. gross crew wage = $27.93 per manhourj

Checked by:



Salea, Nj sheet 1 ot M

Pt Raa it iR iRttt ibiarioteiittiiessiititstsietietsesiereiiectipitaessaotisiitetotiseiatrtceistiisceibtt
PRODUCTION HDRK SHEET
P Ril ITzH & 2
PRODUCTION FACTOR COMPUTATIONS AR
PO O R R R I e e s s s

PROCUCTION FACTORS FOR A 27 " DREDEE

R L e e L L R R A R L L AL A SR S L ST LR L L L 2 2

STRNDARD DRE:SE FPDFLFTYDN RP*ED ON CHHFT HORSEPﬁHER BANE FACTORS LBE EANE HEISHT
UF TC 3,300 L.F. OF PIPE 1,588 C.Y./HR
&7 11,802 L.F. @F PIPE 9808 C.Y./HR ‘ FRDH INTERPGLATIONG
AT 15,590 L.F, @F PIPE 428 C.Y./HR CHART FRO# CHS
BAKE FACTOR IF i3z
Chart Horsepower fros information cheet = 4082 (i N
Total Available Horcepower = 4B3@ {bank{l} §a
Nugher of Boosters = | ’ H N&
Booster W.P. fros inforeation sheet = 4208 o {1<=bank:2} A
2 8.43
{Total 4vailable Horsepower + {2¢=0apk<3) 1,55:8
Nugher of Eoosters x Booster H.P.) / Chart H.P) = 3 8,38
Chart Adjustsent Factor {3(=bank4] 1,474
] 8.65
{4262 H.P, + | Booster{s) x 4208 H.P.) / 4208 H.P, = {4{=hank<S; {8562
2,85 Chart Adjustaent-Factor (C.A.F.) H] g.7¢
{3{=3ank<4; 1.5882
ADJUSTED EJSE PRODUCTION CHART BASED ON C.A.F, & 2.9
A g Py A Ay g By By 8y By T Ny By Np By A Pr B ~~~~m~~~&~~s~&~~~ (é,:ba‘-"_ 7 , 1 ‘3-“
urF T 11,273 L.F, OF PIPE 1,508 C.Y./HR 7 H
AT 22,538 L.F. ®F PIPE 988 C.Y./HR (7<=bank<8} 1.474
AT 31,773 L.F. @F PIPE 428 C.Y./HR 8 .1
{8{=bank<9) 1.1
27,0e8 L.F. @F PIFE g {.!
. 718 CY/HR {9<=hank} 1.1
MATERIAL FACTOR CHOSEN = 1,35 SAND MENU ITEMS: MENU ITEMS:
(MUD »= 2.8 > SAND >= B.7 > ROCK) : 8 MUD 8 BID ESTIMATE
’ 1 SAND 1 HOD, ESTIM.
PIPELINE COSTS PER L.F. PER MONTH . v 2 ROCK
TYFE OF MATERIAL PUMPED MENU ITEM AUTOMATICALLY CHOSEN:
PIPELINE M SAND ROCK {0 MUD,1 SAND,2 ROCK) 1 SAND
FLOATING $4.98 $56.78 $18.40 FLOATING $5.70 PER L.F./M0
SUBMERGED $3.42 $4.48 $7.18 _ SUBMERGED $4.40 FER L.F,/N0
SHORELINE $2.10 $3.08  © $4.98 SHORELINE $3.88 PER L.F./H0
Estisated by: Jose Alvarer 22 Jan 199¢ ' Checked by:

Cc-39



Salea, M}

Sheet B

of

I
— ()

38322220 00008 R et Reseertettisifisietttatisiiicsetattisssseettiiciitoienciiscetitteititizinstisintinseeateecesietassses

D

MOE & DEMOE

BiD I1TENX ¢ 1

ELR LA S L LT L

LR R R ety e totei iRl ettt ittt ittt aseiistoeeeiisiiciericitttttacacttstitscteiscotistititstss

1. FREPARE DREDBE FOR TRANSFER

2. PREFARE PIPELINE FOR TRANSFER

[}

. TRANSFER ALL PLANT 52 MILES
& 102 miles/day =

4, HARINE INSURANLE

5. PERMANENT FERSGﬂPEL & MISC.

6. PREPARE DREDBE AFTER TRﬂﬁS?ER
7. PREFARE FIPELINE AFTER TRANSFER

8. OTHER

9, SUHTOTAL MOBILIZATION & DEMORILIZATION

13, OVERHEAD 12,82

LR L L L L L2
1t PROFIT 18.9]
12, BOND 1.0%

{3, TOTAL HOBILIZATION & DEMOBILIZATION

Estimated by: Jose Alvarez

27 ¥ Dredge

MORILIZATION
# DAYS $/ DAY TETAL

S 2 x $i1,4%% = 322,919

........ L2 L)

3ox  $4,633 = $13,173

LA L LE LY EA AL LT LS NN Ty Pty Ny N

$226,823 <{--SUBTOTAL

$249,585% (--5UBTOTAL

8.5 x $38,78 = $15,378
L.5. = 1,500
L.5. = 4828

2 % $12,003 = $24,006
7oy 44,0860 = $9,719
= 5

iy 87 By 8y o g iy iy ty Apigig Aty gy Ny Ny

SUBTOTAL

MOBILIZATION $97,507

= $202,521
L L LT L L1
vo§24,302
- EL LT LT 2
+$22,682
NN NNty
¢ §2,895
L2 LT LT

= 292,008

LI AR 2L 222 2 12

Cc-40 22 Jan 1991

DEMGHILTZATION
¥ DAYS $/087

2 % $12,084 =

B L] el e

I 44,80 =

P L P e L]

0.5 x  $38,741 =
L.S. =
L.S. -

2 x  $11,378 =

EX T L L L T8 Ay By Py By Ty g Ap Ry Ty
n N Fir 4 -
2 3 $4,.658 =
LI LS L) L L TTE L R

$1,508

A nhay

5328

L Y

an 95
$28,75%¢

L ED LA LT R

AL L ES L L

L.5. (CLEANUP) = $15,358
SUBTOTAL
DEMOBILIZATION $185,813

Planning Estimate

Checked by:
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& HOB & DEMOE

BID ITEM &

i

L L LS SR

R Rttty Rett i aesoeteieteiiitrtaiiitetoceraiattsasceitiosacisietisatsiiottessatntetstse

~-

. PREFARE DREDSE AFTER TRANSFER

23 gen 8 B hrs/day & $27.93
Support equipment with cperators & $5a2
Flant ownership per day =

Fuel {plant idie) @ $1,202 /day

[}

. PREPARE PIFELINE AFTER TRANSFER

21 ® Dredge

per hour =

fday

uhzistence 25 gen @ $25.88 per day =

COST PER DAY

9 nen 8 8 hrs/day € $27.93 per hour =

Pipeline ownership per day =

w3

Subsistence

Support equipsent with operators @ $508

Estisated by: Jose Rlvare:

men 8 $25.00 per day =

fday

COST PER DAY

Cc-43
22 Jan 1991

MDRILIZATION
$5,584
$520
$4,25¢
51,000

$475

i

By b papdydrindy

$12,003

EL LTSS LA

$4,850

DEHORILIZATION
35,586
$50¢
$4,292
$1,800

Nxirai il iN

$11,378

$308

EAE LA L 2T 2

$4,435

Checked by:
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M-CACES MAINTENANCE DREDGING COSTS

L R0E a0ttt eeetiiiitaatnetistyssaaitiieiteanesatattsctinetitissiieisentstetsiacttistsctsciitiziieteeisssaesteitissgeisiset
PIPELINE DREDGE ESTIMATE -

A

YARDAGE ESTIMATE

BID ITEM & 2

LA A LS T 1Y

LR et Rsaneatteiotiiitecdttsitecititotettiatistististctitiocettatictiseittettasitotesisctitttioopseiesieceestnsstti

1 PROJECT

2 LOCATION

3 DESCRIPTION OF WORK

SALEM RIVER = HYD DREDG - {8

SALEM, NJ

INVIT, ND. )

MRINTENANCE DREDEING; DISﬁBSAL AREA - KILLCOHBOK .

- CYCLE: 3 YEARS .

4 EXCAYATION
A. REQUIRED
B. FAY OVERDEPTH
C. MAX. PAY YARDAG™
D. 0.0. NOT DREDGE)
E. NET PAY YAROAGE
F. NON-PAY YARDAGE

§. GROSS YARDAGE

- Estisated by: Jose Alvare:z

-

188,108 C.v,

- 0t o 0

= 188,188 C.Y.

+ 183,78¢ C.Y.

D

= 291,608 C.v.

REMARKS

4,000,080 s.f, of Dredging Area

{YARDAGE USED ON BID FORM)

{YARDAGE USED TO FIGURE UNIT PRICE PER C.Y.) .

8.7 fAverage feet of overdigging

(YARDAGE USED 7O FIGURE .PRODUCTION TIME & COST)

7

22 Jan 1991 , Checked by:
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R

PRODUCTION WORK SHEET

PIPELINE DREDGE TIME

RID ITEM §

2

LA LS AL L L

R ety Rt at g ettt iat et rteisaetettteassqatstleodtsiiitteeseesestesesstseteistcitteeiciinasaeiesssiteisestety

{ SI1ZE OF DREDGE....PIPELINE.........) 27 INCH

2 PONER OUTPUT...., HAIN PUNP.errr ;;ééa-up

3 MAXIMUM LINE LENGTH -----;;:;é;_t.r,

s aeRE LINE LENTH ;;:;;;-L.F.

5 NUMBER OF BOOSTERS IN LINE T

§ PRODUCTION........ ABSED M)y ;;:iig-t.r;
o CHRT PRODCTIN 718 CY R
B. BOOSTER FACTOR . ;:;;-
C. NATERIAL FACTOR . 3
D. BANK FACTOR . 043
E. OTHER FACTOR e :i:--;-
F. NET FRODUCTION . 78 OV
6. GPERATING HRS/DAY X 16
H. OPERATING DAYS/MONTH . "
L. CUBIC ARDS/NONTH - e
J. DREDGE TING. 2,84 NONTHS
K. CLEANUP . ;:;;-noufus

7 TOTAL DREDGE TIME

Estisated by: Jose Alvare:

8.92 NONTHS

C-46-°

REMARES

Chart is based on 4828 Horsepower,

Actual Pipeline

Each Booster is 4208 Horsepower .

26,808 L.F. + 1008 Equiv. feet of pipe.

" Rdjusted Chart is based on 8782 Total Horsepower in lipa,

15% LOSS IN PUMPING TINE PER BOOSTER

NuD

{MUD >= 2.8 > SAND »= B.7 > ROCK)

"2 FT. AVERAGE BANK HEIGHT

291,888 C.Y.(GROSS) DIVIDED BY

348,708 C.Y./MONTH

18% ADDITIONAL DREDGING TINE -

204,349 Pay c.y. per sonth

22 Jan 1991

Checked by:

TN
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1

; W\
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PRODUCTION WORK SHEET

C

EXCAYATIGN COSTS
L O R O L T s e R 11

BID ITEM § 2

NN ANy

REMARKS
1 PLANT OWNERSHIP COSTS $79,885 PER MO S
2 OPERATING COSTS + ---;;;;:é;;-PER o
T PIPELINE COSTS BASED OM WD vnéreanruen BY MATERIAL FACTOR ON SHEET B, ITEM & D.
A, FLOATING PIPELINE +  $39,200 PER MD 8,000 LIN. FEET @ SO0 PRLEMD
B. SUBMERGED PIPELINE + ----;;;:;&&-PER i) 13,800 LIN. FEET @ $3.48 PER L.F./MD
C. SHORELINE . ;égpea HD @ LIN, FEET 8 QABPRLEM
D. PARTIALLY UTILIZED PIPELINE  + -----I;:;;;-PﬁR ] 18,080 LIN, FEET @ $1.73 PER L.r./naiééi'éé'éé}éi
4 BOOSTER{S) | ¢ ---;;;;:;é;-PER MO | BOOSTERS €  sisee0d EACH
S SPECIAL COSTS + ----;;;:;;&-PER Mo
b TOTAL MONTHLY COST = -;;:;;;:;;;_ B
7 DREDGE TINE X 2.92 M0
8 SUBTOTAL z m;;;; B
9 ADDITICNAL COSTS + - $0 LS. o
18 SUBTOTAL z ---;;Q;:;;;-
11 OVERHEAD 12.0% + $118,158 SUBTOTAL---) $1,182,808
12 PROFIT ----_--I;:;; + ---;I;;:;;;- SUBTOTAL---) $1,213,889 Planning Estisate
T T
N PRY YORDMELGOST = 1,225,220 )
15 NET PAY YARDAGE /- 8,10 CY "FRON SHEET A, ITEM 4 E. :
16 UNIT COST . ;;:;I-PER oy
17 MAY PAY YARDAGE X 188,108 L.Y, FROM BID SCHEDULE {SEE SHEET A, ITEM 4 C.)
18 TOTAL DREDGING COST z -;I:;;;:;;;_ FOR BID SCHEDULE

Estieated by: Jose Alvare:

C=479 Jan 1991

Checked by:
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| MONTHLY OWNERSHIP & OPERATING COSTS

2328280220002 000 R RReettietittibeiateetintrroteibiotiieoiiteisssitiaciiotatitntetitocdintiaoitiscsiiscssssstitsssissse

{ CURRENT FUEL PRICE $0.95 /6AL

2 AVERAGE FLANT USERSE ;-HUIYR

3 CURRENT INTEREST RATE ----_----;;-Z /R

4 MENU-ITEM SELECTED....... coriinacna y ;;-' DREDGE
""" 1,000 1p

3 DREDGE COSTS..eusvevsvanonansannest

+  $657,891 /MO

n
-
~
4
o~
-
~0
~d
o~
e
=K
[~

- ——————

5 BOOSTER INFORMATION

7 COST PER BODSTER

8 NUMBER OF BOOSTERS %

9 TOTAL BOOSTER COST $136,808 /MO

18 FLOATING PIPELINE

11 SUBMERGED PIPELINE - .

12 SHORELINE  _u. +

4,008 LIN, FEET @

13 TOTAL PIPELINE =

Estimated by: Jose Alvare: C-48

8,808 LIN. FEET @

36,0888 LIN, FEET

22 Jan 1991

REMARKS

- Planning Estimate

HAIN PUNP CHART HORSEPOWER

PLANT OWNERSHIP COSTS

OPERATING COST3 { $2953,223 /M0 PAYROLL)

TOT. DREDGE COSTS  (AVE. CREW RATE= $27.93 /MANBOUR

INCLUDING FRINGE BENEFITS & TAXES: <,7,

PUMP MOTOR

{INCLUDES LABOR, OPER. & OMNERSHIP)

{MOBILIZATION k DEMOB. INFORMATION)

(MOBILIZATION & DEMOB. INFORMATION)

$4.98 PER L.F./ND {NUD RATE} =  $39,288 PER MONTH

$3.42 PER L.F./ND (NUD RATE) =  $B1,688 PER MONTH

$2.10 PER L.F./NO (MUD RATE) = 48,488 PER HONTH

(NOBILIZATION & DEMOB. INFORMATION)  $129,28@ PER NONTH

Checked by:



NOD. ESTIMATE A+ C $482,338

Estisated by: Jose Alvarez

per vyear divided by

C-49

22 Jan 1991

Sales, Nj > Sheet & of W
>DREDBE SIZE = 27 in. pipeline YHAIN PUMP = 4,808 H.P.
YANNUAL % = 3.65 % OLIFE = 38 yrs OGALY = 8% HUSE = 7 working sonths per year
PIFELINE COSTS PER L.F, PER MONTH MATERIAL FACTORS
TYPE OF MATERIAL PUMPED
PIPELINE HuD SAND RGCK DESCRIPTION INPLACE DENSITY FACTOR
FLOATING $4.98 $5.78 $18.42 MUD & SILT 1262 BR/L 3
SUBMERGED $3.40 $4.48 $7.18 MUD & SILY 1382 Br/L 2.5
SHORELINE $2.18 $3.08 $4.98 MUD & SILT 1428 8R/L 2
LODSE SAND 1702 BR/L 1.1
LOGSE 5AND 1988 BR/L 1
STANDARD DREDSE PRODUCTION BASED ON PIPELINE LENGTH COMPACTED SAND 2028 GR/L 8.9
v iy v i ~ STIFF CLAY 2008 BR/L 5-7
5,308 L.F, OF PIFE 1588 C.Y. PER HOUR COMFACTED SHELL 2300 BR/L 4-.8
11,088 L.F. OF PIPE 988 C.Y. PER HOUR SOFT ROCK 2480 BR/L 3-.3
15,508 L.F. OF PIPE 428 C.Y. PER HOUR BLASTED ROCK 2aee kL .2-.3
BANK FACTORS
BANK HEIGHT 1 2 3 ! 5 b 7 g 9
. /) FACTOR N 8.43 8.33 B.63 8.78 8.9 1 t.1 1.1
PLANT DWNERSHIP .
FAAAAASAAAANS T TOTAL DEPRECIATION A INTEREST B LFC C
NO. - VALUE $ RATE 1 AMOUNT § RATE %1 AMOUNT § RATE 1 AMOUNT $
DREDGE 1 $5,008;800 J.00 150,008 5.63  $282,508 4,52 $22:,089
TUBS 2 $508,000 4.59 $22,508 5,77 $28,406 4,24 $2¢,209
DERRICK BARBE 1 128,000 4,58 $5,408 5.72 $6,863 4.24 $5,088
WORK BARGE 2 $208,0880 4,73 $9,508 3.49 $18,974 4,39 8,779
FUEL/WATER BARBE 1 siip,000 4,75 $5,225 5.49 $6,836 4,39 $4,828
YARD EQUIP{MISC.) LS 498,000 8.0 0,088 5.39 $4,482 4.42 $3,522
CREW/WORKBDAT 1 §75,0e8 9.50 $7,125 3.72 $4,291 4,24 $3,180
SKIFF w/MOTOR 2 $15,000 7.92 $1,267 3,83 $904 4,52 $723
TOTALS A= $209,817 B= 344,378 L= $273,320
BID ESTIMATE A+ B =  $333,395 per year divided by 7 aonths/year=  $79,883 per sonth {Bid Est.)

7 nonths/year=

$48,983 per aonth {Mod. Est.)

Checked by:



Salem, Nj > ‘ Sheet G of \\

»DREDGE SIIE = 27 in. {aenu iteas & & 14) </~\>
OPERATING COSTS ' BOOSTER 4,200 HP $156,920
PAYROLL (24 HR OPR) NO. RATE AMDUNT PLANT
PROMECT MBR EST. TOTAL PLANT 5,808 HP
SUFERINTENDENT FUEL $181,948
CAPTAIN 1 per aonth $3,000 WATER,LUBE, SUPPLIES $30,p80
CHIEF ENGR, ’ $2,9080 DREDGE WEAR(PUMP,PIPE,CUTTER) $35,808
CIVIL ENBR. ‘ 1 . REPAIR & DRYDOCK $97,808
OFFICE MER YARD COST $17,770
GFFICE PERSONNEL { ’ $1,508 INSURANCE $19,878

. ‘r‘;'.‘\r’ik*c_ LAY UP ‘12!3:
SUETOTAL.... ‘7,6“3 ) Rehedy S A by Y Ty Ay
TAYES, INS, FRINGES...... 1k5.7% $2, 544 PLANT COSTS....cvvvvennd $342,558
wEAEANY + PAYROLL COSTS...... seaed  $295,223
MANAGEMENT PAYROLL.....> 18,154 per w/ao waa R A
LEVERMAN 3 $18.85  $34.55 PRIRLRRRRRRISARRES NI RRERRILLILILLILY
WATCH ENGINEER 3 $18.13 $54.45 NONTHLY OPERATING COSTS= 457,894
DREDGE MATES 2 $16.76 $33.52 iEeta st tiotiiaatottstisitissstte
TUS MASTERS 2 $17.463 $33.26
TUB MATES 3 $14.83 $44,49 : -
MAINTENANCE ENGINEERS $17.89 $3.00 <:ﬂ J
EQUIPMENT OPERATORS 3 $19.08 $57.09 Taxes, insurance and fringes on labor:
WELDERS 2 $17.63 $33,26 {based on Decision Number 88-FL-8194)
DILERS 2 $15.18 $30.36
DECKHANDS 12 $14.45 $173.88 Social Security 7.74
ELECTRICIAN 1 - $17.83 $17.43 Workaan's Cospensation 7.5%
GENERAL DUMP FOREHAN { $17.89 $17.89 State Unesploysent Coap. 5,28
[UMP FOREHAN 2 $16.50 $31.00 Federal Unesploysent Coap. 8.8
YARD AND GHORE MEN L] $14.45 $67.98 ’ Fringes,.. $2.71 per hour 14,74
b MaAaA {Not based 8 paid hel. 1.91
CREW TOTAL {3 SHIFTS) 42 MEN $679.11 per hour on 0.7.) 8.8%vacation 7.8
WAGES (UNION) TAXES, INS. ,FRINGES......CREH. ., 45.7%
NORK 36 HRS /WK -(BENEFIT DIFERENTIAL) 12.8%
PAY“64 HRS /WK 4.34WKS/wN0 $188,4630 e v
TAXES, INS. ,FRINGES...... 45,70 486,266 TAXES, INS, ,FRINBES......HANAGEMENT., 3.7

LEA ST L

CREW PAYROLL...........> $285,859 per w/so  (ave. gross crew wage = . $27.93 per manhour)
+ NANAGEMENT PAYROLL.....>  $18,164 per w/ac

PAYROLL COSTS.....vvvan?  $295,223 per w/ao

Cc-50

Estimated by: Jose Alvare:z 22 Jan 1991 . Checked by:
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PRODUCTION WORK SHEET
P
PRODUCTION FACTOR COMPUTATIONS

PROCUCTION FACTORS FOR A 27 * DREDGE

AN Ayl N RN N e N e A R R N R A N N R e N N e s

STANDARD DREDGE PRODUCTIDN BASED ON CHART HORSEPOWER

BID ITEM #

BANK FACTORS

2

L Z T L LS T L

L2E2e e tietiacineiiohesteiistetiteiotidtostototiotsiotestitctsittoaciiitacietteisincitiieeisintissctisctispctsibistsssss

2 FT. AVERAGE BANK HEIGHT

Ahahikd DARARAARAA 0.43 BANK FACTCR
Up 10 5,308 L.F. 8F PIPE 1,508 C.Y./HR
AT 11,008 L.F. OF PIPE 988 C.Y./HR FRON INTERPOLATIONS
AT 15,580 L.F. @F PIPE 428 C.Y./HR CHART FROM CHART
BANK FACTOR If USE
Chart Horsepower fros information sheet = 4284 8 NA
Total Availahle Horsepower = 4098 (hankl) NA
Nuszher of Boosters = 1 1 NA
Booster H.P. froa inforsation sheet = 4288 (1{=bank{2} N&
2 8.43
{Total Available Horsepower + {2¢=bank{3} 8.43
Nusber of Boosters x Booster H.P.) / Chart H.P) = 3 B.535
Chart Adjustaent Factor - {3<=bank<4) 8.43
4 B.63
{40089 H.P. + 1 Booster{s) x 4208 H.P.) / 4808 H.P, = {4{=bank(3) 8.39
2,83 Chart Adjustasent Factor {C.A.F.) 3 8.78
: . {5¢=bank¢s) 8.42
ADJUSTED DREDBE PRODUCTION CHART BASED ON C.A.F. 6 8.9
. A - (4<=bank<7} 2.3
ip 10 11,273 L.F, OF PIPE £;588 C.Y./HR 7 i
A7 22,558 L.F. 8F PIPE 98@ C.Y./HR {7<=bank<B} 8.3
AT 31,773 L.F. #F PIPE 428 C.Y./WR 8 1.1
{8<=bank{9) 1.1
27,0088 L.F. 8F PIPE 9 1.1
718 CY/HR {9<=bank) 1.1
MATERIAL FAC MASEN = 3 nup MENU ITEMS: MENU ITEMS:
{MUD = ¥ SAND >= 8.7 > ROCK) ‘ 2 MU 8 BID ESTIMATE
S 1 SAND 1 MOD. ESTINM,
PIPELINE COSYS-WEH L.F, PER NONTH 2 ROCK

TYPE OF MATERIAL PUMPED. NENU ITEM AUTOMATICALLY CHOSEN:
PIPELINE nud - SAND RocK {8 MUD,I SAND,2 ROCK) 8 MUD
FLOATING $4.99 $6.70 $18.40 FLOATING $4,90 PER L.F,/ND
SUBMERGED $3.48 $4.48 $7.18 SUBMERSED $3.48 PER L.F,/H0
SHORELINE $2.18 $3.00 $4.92 SHOREL INE $2.10 PER L.F./M0
) Cc-51
Estimated by: Jose Alvare: 22 Jan 1991 Checked by:
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D HOB & DENOB BID ITEM ¢ 1

Nigleip S ARy iy Ry 2y %y

PR Rttt it ate ittt Rttt antsoRaRn bt iRt etsitoReyyiiotasetsiitsasesitoitsiieeesottisevssssetesss)

27 * Dredge
MOBIL1ZATION , DENDRILIZATION
§ DAYS $/D8Y TOTAL ¥ DAYS S$IAY TOTAL
1. PREPARE DREDSE FOR TRANSFER 2 x $11,459 = $22,919 2 x $12,884 = 24,149
2. PREPARE PIPELINE FOR TRANSFER S x $4,635 = $23,173 3 ox 44,860 = $13,579
3. TRANGFER ALL PLANT 58 MILES
8 100 eiles/day = 8.5 x $30,741 = $15,378 8.5 x 38,741 = 815,370
4. WARINE INSURANCE L.5. = $1,588 LS. = $1,500
5. PERMANENT PERSONNEL & MISC. L.5. = sa LS. - sm
5. PREPARE DREDGE AFTER TRANSFER "2 x $12,883 = $24,896 7 x 811,378 = $22,75
7. PREPARE PIPELINE AFTER TRANSFER Tk samel = 89,719 2 x #4635 = 89,249
8. OTHER : ) L.5. (CLEANUP) = $1b,55@
SUBTOTAL : SUBTOTAL |
NOBILIZATION $97,587 DENOBILIZATION  $105,013
9. SUBTOTAL 10N & DENOBILIZATION = $282, 521
18. OVERHEAD TR +O§20,382  $226,823 <~-SUBTOTAL
11, PROFIT 18.01 b 22,682 $249,505 <--SUBTOTAL Planning Estisate
12, BOND e £ 82,095
13. TOTAL MOBILIZATION & DENOBILIZATION = $252,008 o
LT LT LT 1Y ‘\/,
c=52

Estisated by: Jose Alvarez 22 dan 1991 Checked by:
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£ NOB & DEMOB BID ITEN # 1

AL LT T

PO e e R L i L s g

27 * Dredge

1, PREPARE DREDGE FOR TRANSFER MOBILIZATION DEMORILIZATION
25 pen @ 8 hr/day refurbishing @ $27.93 per hour = $3,58¢6 $3,986
Supplies & small tocis @ §91 /day $91 $91
Support equipsent with operators @ $328 /day $oee $300
Plant canership
Basic plant  $79,883 /aonth
Bogster{s!} $31,488 /aonth | 1 & $1556,0@8 x 331)
$138,563 /month divided by 38.42 days/month = $4,292 $4,292
Fuel {plant idle) @ $990 /day $990 $993
Subsistence 25 sen 8 $25.80 per day = o w $625
COST PER DAY $11,459 $12,884
. PREPARE PIPELINE FOR TRANSFER ) MOBILIZATION DEMORILIZATION

9 sen @ 8 hrs/day & $27.93 per hour = $2,811 ~---

9 men @ 8 hrs/day 8 $27.93 per hour = —ee- $2,811
Supplies & small tools @ $380 /day $508 $508
Pipeline ownesiiiip $129,208 /aonth

divided by 38.42 days/sonth x 581 = $2,124 . 82,0
Subsistence 9 aen & $25.88 per day = --- $223
COST PER DAY $4,433 $4,840
C-53
Estisated by: Jose Alvarez 22 Jan 1991 Checked by:
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Fo MOB & DENOR BID ITEN # 1

SRl tyhyy dpte sy

LR R RRte et itaddteieteteitantriaesieeitietidsbotioteeitistitiotacsoseeiissteetsatetistaetisisaititincspetsitesisit

27 Dredge
3. TRANSFER PLANT NOBILIZATION DEMGBILIZATION
13 men/shift (2-12 hour shifts/day) @ © $27.93 per aanhour = $8,714 $6,714
Plant ownership per day = $4,292 $4,292
Pipeline ownership per day = : $2,124 $2,124
Plant costs $362,668 /=onth {Operating costs minus payroil)
divided by 38.42 daycs/month x 581 = $5,96¢ $5,951
Subsistence 26 aen & $25.82 per day = ' $658 $438
Towing vessel{s): 758 H.P. Rental Tug 8
$5,88Q per day {towing) ’ <?fa\
_$3,808 per day (return to port) -
$9,088 per day x 1 towing vessel{s) = $9,008 $9,008
- COST PER DAY 438,741 $38,741
4, MARINE INGURANCE $1,30@ each tow (MOB & DENOB)
5. PERMANENT PERSONNEL & MISC. ' - MOBILIZATION DEMDBILIZATION
Jeen & 8§ hrs/day 8 $27.93 per hour € 1 DAY $578 $678
Travel Expensmi < $58 per aan . $158 $150
Local hire f?fb 48 /day . | fg~ ;1~~::::~~~
| TOTAL $829 $328
L

Estisated by: Jose Alvarez ' 22 Jan 1994 Checked by:
C-54
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6 NOB & DEMOB BID ITEN § 1

Lt 2 L2 2T LN

18223220 22 ettsittadsiteateitetetieseiittiotessistecceiititiisipittratisoeittecttieecietttetittiiiniististiticsistecees:

27 * Dredge
6, PREPARE DREDGE AFTER TRANSFER HOBILIZATION DEMORILIZATION
25 men @ B hrs/day & $27.93 per hour = $3,386 $5,386
Support equipasent with operatars @ §308 /day s3es $508
Plant ownership per day = . $4,292 $4,292
Fuel (plant idle) & 41,008 /day 51;598 $1,80@
Subsistence 25 gen 8 $23.08 per day = ~~~~§f§g~ ~~~~::::~~»
- COST PER DAY $12,083 $11,378
7. PREPARE PIPELINE AFTER TRANSFER
9 men @ 8 hrs/day @ $27.93 per hour = 2,814 §2,811
Pipgline'ounership per day = ' $2,124 $2,124
Subsistence 9 aen 8 .525750 per day = $225 -——
Support equipsent with operators @ $388 /day $588 . $308
COST PER DAY $4,868 $4,633
C-55

Estimated by: Jose Alvarez ' 22 dan 1994 Checked by:
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SALEM RIVER

INITIAL PROJECT COST3

DEPTH:
PRICE LEVEL:

ACCOUNT
CoLE

L o )
£x3

38.-.-.

R UL

B~
81.0.M.-

12 FEET D/a:

APRIL 1992

DESCRIPTION

FISH AND WILDLIFE FACILITIES
HITIGATION COSTS

KILLCOHOOK
DATE:

ESTIMATED
QUANTITY UNIT

TOTAL, FISH AND WILDLIFE FACILITIES

DREDGING

MGBILIZATION, DEMOBILIZATION
AND PREPARATORY WORK

FIPELINE DREDGING
SITE WORK
EXCAVATION AND DISPDSAL

TQTAL, DREDGING COST

TOTAL CONSTRUCTION COSTS

PLANWING, ENGINEERING AND DESIGN

CONSTRUCTION MANAGEMENT
SUBTOTAL

LANDS AND DAMAGES
DISPOSAL AREA REPLACEMENT

TOTAL, LANDS AND DAMAGES

TOTAL PROJECT COSTS

{ROUNDED}

2 Cly
--------- 10
gLy
--------- JoB

Cc-5¢9

ESTIMATOR:

JOSE ALVAREZ
22 JAN 1991

TaTAL
UNIT PROJECT

PRICE ANOUNT COMTINBENCY £ost
$8.08 $0 3 10
$2 $2 $2
L.S. 8 $3 33
$2.00 11} $d 52
1 32 $2
$8 $2 $2
$8 $3 $2
$2 2 se
$2 $2 52
L.5. 8 $2 $2
(7] 2 §2
2 2 $2
) 9 < $2 8



SALEM RIVER

INITIAL ASSOCIATED COSTS

DEPTH:

ACCOUNT
Cane

38.-.-.-

.-

12 FEET iH'H
PRICE LEVEL:

EPRIL 1998

DESCRIPTION
OREDGING

MOBILIZATION, DEMOBILIZATIEN
AND PREPARATORY WORK

PIPELINE DREDGING
SITE WORK
EXCAYATION AND DISPOSAL

SUBTOTAL, DREDGING COST

TOTAL CONSTRUCTION COSTS
PLANNING, ENGINEERING AND DESIGN
CONSTRUCTION MANAGEMENT

TOTAL FROJECT COSTS

{RGUNDED ;

KILLCOHOGK ESTIMATLR:

DATE:

ESTIMATED
BUANTITY . UNIT

Cc-60

OSE ALY
2 JAN L

J
2
UNIT

PRICE

L.5

$0.82

aREl
731
ToTAL
FROIECT
AMOINT  CONTINGENCY et
52 5 2
s 5 2
s s 5
's8 53 2
s 58 52 7
) 52 ) <i A
) 52 52
52 52 32



SALEM RIVER

MAINTZNANCE PROJECT LBSTS

DEPTH: 12 FEET D/h:
PRICE LEVEL: APRIL 1992 CYCLE:
ACCOUNT
coie DESCRIPTION
12.-0m0- DREDGING
12.8.8.- MCBILIZATION, DEMDRILIZATION

AND PREPARATORY WORK

12.8.2.- PIPELINE DREDBING
12.8.2.8 SITE WORK
12.8.2.8 EXCAVATION AND DISPOSAL

SUBTOTAL, DREDGING COST

12.8.-- TOTAL CONSTRUCTION COSTS
R PR PLANNING, ENGINEERING AND DESIGN
R CONSTRUCTION MANAGEMENT

TOTAL PRCJECT CGST3

(ROUNDED)

KILLEQHOCK

4 YEARS

DATE:

ESTIMATED
GUANTITY

90028

C-61

ESTIMATGR:  JDSE ALVAREL

22 JaN 1991
UNIT

UNIT PRICE AMOUNT  CONTINGENCY
J0B L.S. $252,008 $63,000
£y, $7.14 $539,90 $159,375
$391, 900 $222,975
$391,900 $222,975
$133,795 $33,446
$89,199 $22.298
$1,114,375 $273,7:9
$1,115,200 $279,808

TGTAL
FROJECT
£337

LJdo

$1,114,37%

$1,114,875

i a7
$1467,231

$1,797,934

$1,394,020



SALEM RIVER

MAINTENANCE ASSOCIATED COSTS

DEFTH: 12 FEET D/A:
PRICE LEVEL: AFRIL 1990 CYCLE:
ACCOUNT

Cooe DESCRIPTION
{20=0=0- OREDGING
12.8.4,- MOBILIZATION, DEMOBILIZATION

AND PREPARATORY WORK

12.8,2.- PIPELINE DREDGING
12.8.2.8 SITE WORK
EZCAVATION AND DISPOSAL
SUBTOTAL, DREDGING COST
12.8.-.- TOTAL CONSTRUCTION CG3TS
= LANNING, ENGINEERING AND DESIGN
A=am- CONSTRUCTION MANAGEMENT

TATAL PROJECT LOSTS

{ROUNDED)

KILLCOHOCK ESTINATOR:
4 YEARS DATE:

ESTIMATED
BUANTITY

UNIT

JGSE ALVAREZ
22 JAN 1991

UNIT
PRICE

L.S.

$0.28

TOTAL

FROJECT

AMGUNT  CONTINGENCY Co3T
) 82 32
53 5 $2
+ $2 42
50 ) #
50 $0 $2
) $2 5
50 32 £
5 $8 50

TN



SALEM RIVER
IRITIAL PROJECT COSTS

DEPTE: 14 FRET D/A: EILLCOBOOE ESTINATOR:
PRICE LEVEL: APRIL 1996 DATE:
ACCOUNT ESTIMATED

(ODE DESCRIPTION QUANTITY iIr
86.-.-.- FISE AND WILDLIFE FACILITIRS
06.2.8.8 NITIGATION COSTS - 44 AC

T0TAL, FISR ARD WILDLIFE EACILITIES

12.-.-.- DREDGING

12.8.4.- NOBILIZATION, DENOBILIZATION --o--eee- JoB
AND PREPARATORY WORL '

12.8.2.- PIPELINE DREDGING

12.8.2.8 SITE WORK : :
BICAVATION AND DISPOSAL ' KEEH 2 I R
T0TAL, DREDGING COS?
T0TAL CONSTROCTION COSTS

38.-.-.- PLANSING, ENGIRZERING ARD DESIGN

i.-.-.- CONSTRUCTION MANAGEMENT
SUBT0TAL

gl.-.-.- LAKDS AND DAMAGES

#1.0.4.- DISPOSAL ABEA BEPLACEMENY ---ee-ee- J08

81.0.F.- WETLANDS, MITIGATIOR  eeeeeee- J08

T0TAL, LANDS AND DANAGES

T0TAL PROJECT COSTS
{ROUNDED)

JOSE ALVARE]
22 JaN 1991

NIt
PRICE

$18,525.08

L.S.

$5.62

Londl ot
3 N

AMOURY

$243,350

$2,212,757

$2,456,107

$2.539,469

$508, 000

$3,339, 469

$262,186
$31,823

$294,088

$3,633,478
$3,633,000

CONTINGENCY

$20,849

$60,838

$553,189

$614,007

$634.867
30

$634, 867

$55.732
$5,978

$61,71

$696.577
$697,000

T0TAL
PROJECT
oSt

$184,202

$104.202

$304,18¢

$2,765.946

$3.878.134

$3.174,336
$508.000
430,000

$3.974,336

$317,918
$37,881

$4.338.055
$4,330.000



SALEN RIVER _ o
INITIAL ASSOCIATED £C57S

DEFTH: 14 FEET D/A:  KILLCOHOOK ESTIMATOR:  JOSE ALVAREZ

PRICE LEVEL: APRIL 1938 DATE: 22 I8N 1991

ACCOUNT ESTINATED ' UNIT
CoBE DEZLRIPTION QUANTITY  UNIT PRICE AHOLNT  CONTINGENCY

12,700 OREDGINE

12.3.48,- MOEILIZATIGN, DEMOBILIZATICN B J0B L.8. 38,332 $2, 182 313,200
AND PREPARATORY WORK

PIFELINE DRELGING
SITE WORK

B E{CAVATICN AND DISPOSAL 14220 .. $5.42 $75, 550 ' $19,673

SUBTITAL, DREDGING £0ST $87,370 21,337 §127, 120
12.2,-.- TGTAL CONSTRUCTION COST3 4§57, 351 $21,8°2 EN S

RN PLANNING, ENGINEERING AND DESIGN $13,i02 $3,27% 3.5,071

Hameme CONSTRLLTIGN MANABEMENT o $8,733 §2,182

33 13 §ic,3i: L
SUBTOTAL $109, 183 $27,29¢ §:75.350

8l.-.-.- LANDS AND DAMAGES : . g
2i.0.0.- DISFOSAL AREA REFLACEMERT  —mmemoees JOB L.5. §23,229 $4,939 $28,193

TOTAL, LANDS AND DAMABES ' ' $23,229 $4,939 §28, 152

agll

TOTAL PROJECT COST ‘ $132,392 $32,229 §181.400

(ROUNDED} $132,300 $32,000 §154,202



SALEM RIVER

MATNTENANCE PROVECT CCSTS

DEPTH: 14 FEET C Dk

PRICE LEVEL: APRIL 1990 CYOLE:

ACCOUNT

COBE DESCRIPTION

2.~ DREDGING

12.2.8.-  NOBILIZATION, DEMOBILIZATION
AND FREPPRATORY WORK

12.0.2.-  PIFELINE DREDGING

12028 SITE BORK o

12028 EXCAVATION M DISPOSAL
SUBTOTAL, DREDGING COST

12.8.-.-  TOTAL CONSTRICTION COSTS

Wo--- PLAWING, ENGINEERING AN DESIGN

Me-m- CONSTRUCTION WWVAGEENT

TOTAL PROJECT COSTS

(ROUNDED)

KILLCOHOOK

ESTIMATOR:  JOGE ALVAREI
DATE: 2 N 1991
ESTINATED INIT

QUANTITY NIT PRICE

W LY. 8.3

C~65

1674

FRGIECT

NONT  CONTINGRCY Vit
$248,%00 0,25 $0L,105
978,588 ST 81,775,035
$1,209,488 ST 81,504,368
L9488 SAET 81,54,30
$12,93 5,73 828,45
$121,949 VAT ST A%
$1,54,30  $BL,08  $1,985,450
$1,524,000 . 381,000 1,985,000



SALEM RIVER

FAINTENANCE ASSOCTATED (STS

DECTH: 14 FEET D/d:  KILLCOHGOK ESTIMTOR:  JOSE ALVAEL
FRICE LEVEL: APRIL 1990 CVOLE: 4 YESRS DATE: 7 I 3L
Tt
KOO ESTIMATED i PROJECT
0 DECRIFTION ' WRTITY T FRICE MCNT  CONTINGENCY eesT
Qomm- DRESING
1288~ MORILIZATION, DEMOBILIZATION —_— LS. mlm 82,775 $13,875
AND PREPARATORY WORK : e
120.2.-  PIPELINE DREDGING
2828 SITE WR N
EXCAVATION 4 DISPOSL ) om@ C.. $.63 $45,004 $14,271 $56,355
SURTOTAL, DREDGING COST ' o $56,134 $14,08 $78,739
2.8~  TOTAL CONSTRUCTION COSTS - $56,194 $14,04 $73,230
Wo--- PLANNDNG, ENGINEERING AND DESIAN 83,428 2,187 $19,535
M- CONGTRLCTION MANSGEYENT ‘ ) $5,518 1,9 37,82
TOTAL PROJECT COSTS $78,78 S5
{ROUNDED ) $79,000 $18,008 +63,000
Cc-66



SALEM RIVER

iNITIAL PROJECT COSTS

DEPTH: 16 FERT D/h: RILLCOHOOK ESTINATOR:  JOSE ALVARKL
PRI7E LEVEL: APRIL 19% DATE: 22 JAN 1991
ACCUONT ESTINATED It
DR DESCRIPTION QUANTITY IL14 PRICE
8- -.- FISE AWD WILDLIFE FACILITIES
§6.2RE HITIGATION COSTS 5.5 A $18,50.00
TOTAL, FISH AND WILDLIFK FACILITIES
12.- DREDGING
12.8.4.- MOBILIZATION, DEMOBILIZATION ~  ------ee- J0B LS.
AND PREPARATORY WORK
12.e.2.- PIPELINE DREDGING
12.8.2.8 SITE WORE
EXCAVATION AND DISPOSAL neew  C.1 $5.35
T0TAL, DREDGING COS?
T07AL CONSTRUCTION C0STS
.- PLANNING, ENGINEERING AND DESIGN
No--o- CONSTRUCTION HANAGRMENT
SUBTOTAL
61.-. LANDS AND DAMAGES
gL.o.N. DISPOSAL ARRA REPLACEMENT ~  ---ro-eee J0B LS.
21.0.p. WETLANDS, NITIGATION oo J0B LS.

TOT4L, LAND AND DAMAGES

T07AL PROJECT COSTS
{ RODNDED)

Cc-67

TOTAL
PROJECT

AHOTRY CORTIAGENCY cost
$101,888 $25,472 $127,368
$101,388 $5,412 ° $121,360
$245,378 $61,342 $306,712
$4,151,766 81,837,940 45,180.706
$4,397,100  §1,809,280 5,496,412
$4,499.018  $1,124,754 85,623,772
$508, 000 $ $500, 000
$300.000 ¥ 830,000
$5,209,018  $1,124,754 86,428,772
$499, 449 $186, 165 $605,514
$34,4%8 $6,646 $41,144
$533,947 $112,811 $646,758
$5,832,965 41,207,565  ¢7.076,%08
$5,830,000  $1,238.000  §T.07..000
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DEATH: 16
FRICE LEVEL:

12.9.-.-

3 - - -

FROJECT £03T3

Wioh >

YATION AND DISPOSAL

TOTAL CONSTRUCTION COSTS
PLANNING, ENGINEERING AND DESIGN

CONSTRUCTION MANRGEMENT

145222

UNIT

308

L.v.

Cc-69

JGEE ALY
2N

UNIT

FRICE

el

$6.61

$979,582

$83,425

$244,920

$737 13¢
[E3 TR SR

$1,221,302

$385,325

$1,524,827

Lydud,d

$1,221,302 $385,325 51,308,477
$183,195 $45,799 $202,994
$122,130 $39,532 3152,

51,926,427 5351.55;- §0,922,73

$1,527,800

$382,008

$1,729,208



SALEM RIVER

BATNTENANL

DEPTH:

FRICE LEVEL

5300147ID C03TS

Sadbid

H D/A:

RPRIL 1993 gyoLE:
DESCRIPTION
LREDEING

M33ILIIATION, DEMOBILIZATION
AND FREPARATORY WGRK

FIPELINE DREIGING
SITE WORK
EXCAVATION AND DISPOSAL

SUBTOTAL, DREDGING COST

TOTAL CONSTRUCTION COSTS
PLANNING, ENGINEERING AND DESIGN
CONSTRUCTICN MANAGEMENT
TOTAL PROJECT CEETS

{RCGUNDED]

KILLCOHGOK
3 YEARS
ESTINATED
GUANTITY
5100

ESTINATOR:

DATE:

UNIT

.Y,

L.S.

$6.51

T6TAL
FROJECT
AMDUNT CONTINBENCY

$.2,382 $2,379 $12,87C
$41,643 $18,4:14 $32,2
$31,943 $12,986 $64,523
$51,943 $12,78¢ $24,329
§7,79¢ $1,948 $9,733
$5,194 $1,298 $5,4%2
$54,923 $15,232 §51, 148
$45,808 $156,000 $&1,002

7N



//\\‘\

SALEN RIVER

INITIAL PROJECT COSTS

DEPTE:

ACCODN?
(0DE

86.-.-.-
86.2.8.8

12.-.-.-

12.8.4.-

ro e
[~ -~
to

—

H.o-.-o-

SRS~
— s e
<= o3 ¢
(o =2~ 3]

17 FRE? D/k:
PRICE LEVEL:

APRIL 1998

DESCRIPTION

FISH AND WILDLIFE FACILITIES
NITIGATION COSTS

T0TAL, FISH AND WILDLIFE FACILITIES

DREDGING

¥OBILIZATION, DEMOBILIZATION
AND PREPABATORY WORK

PIPELINE DREDGING
SITE WORE
EICAVATION AND DISPOSAL

T0TAL, DRBDGING COST

T0TAL CONSTRUCTION COSTS
PLARNING, ENGINEERING AND DESIGN
CONSTRUCTION MANAGEMENT

SOBTOTAL

LANDS AND DANAGES

DISPOSAL AREA REPLACEMENT
WETLANDS, MITIGATION

T0TAL, LANDS AND DAMAGES

TOTAL PROJECT COSTS
{RODNDED)

EILLCORBOOK

DATE:

ESTIMATED
QUARTITY IRIY

55 AC
--------- 108

TV A §
--------- JOB
--------- JOB

ESTINATOR:

JOSE ALVAREL
22 JAK 19991

ONIT
PRICE

$18,525.09

L.§.

$4.99

[l
©n T

AMOURT

$128,412

$128, 412

$246,420

$5,374,844

$5,621,264

$5,741,676
$525,000
$400,000

$6,686,676

$633,201
$37,173

$670,374

$7,337,050
$7,337,000

CONTINGENCY

$36,183

$39, 183

$51,685

$1.33.710

$1.405.316

$1.435.419

$0

$1,435,418

$134,536
$7,315

$141,911

$1,577,23¢8

$1.577.000

T07AL
PROJECT
08T

$308.82¢

$7.826,58¢

$7,177.895
$525.000
$400,000

$8,102,005

$767,757
$44. 488

$812.285

$8,814,38¢

$8.914 002



SALEM RIVER
INITIAL ASSQCIATED COSTS

DEPTH: 17 FEET D/A:
PRICE LEYEL: APRIL 1953

i3 BESCRIPTION

12,-0-.- DRELSING

12.8.8.- MOBILIZATION, DEMORILIZATION
AND PREPARATORY WORK

12.8.2.- PIPELINE DREDGING

12,2.2.8 SITE WORK

12.3.2.8 EXCAVATION AND DISPOSAL -

SURTOTAL, DREDGING COST

12.8.-.- TGTAL CONSTRUCTION £0578
W--a- PLANNING, ENGINEERING AND DESIGN
31.- - CONSTRUCTION MANAGEMENT

SUBTOTAL
8l.-.-.- LANDS AND DAMAGES
81.0.4.- DISPGSAL AREA REPLACEMENT

TOTAL, LANDS AND DAMAGES

TOTAL PROJECT COSTS

(ROUNDED)

KILLCOHEOK

ESTIMATED
BUANTITY

ESTIMATOR:

uNIT

0SE ALVAREZ
2 JAN 199

J
2

UNIT
PRICE AMGUNT
L.5. $5,532 31,73
$4.99 $120,681 $32,430
$127,18¢ $11.79°
$127,151 38,79
$19,877 84,783
$12,718 $1.180
$158,976 $39,744
L.S. $32,771 $5,999
$32,731 $4,93
$:91,797 345,727
$192,200 $47,302

e

ia =

______

/\‘



SALEM RIYER

MAINTENANCE PROJECT COSTS

DEPTH: 17 FEET D/As
PRICE LEVEL: APRIL 1999 CYCLE:
ACCOUNT

£anE DESCRIPTION
12.-,-.~  DREDSING

12.0.8,- MORILIZATION, DEMORILIZATION
AND PREPARATORY WORK

12.8.2.- PIPELINE DREDGING

12,8.2.8 SITE WORK

12.3.2.3 EXCAYATIGN AND DISPOSAL

SUBTCTAL, DREDGING CDST

12.8.-.- TOTAL CONSTRUCTION CDSTS
3.~ PLANNING, ENGINEERING AND DESIGN
RIPER R CONSTRUCTION MANAGEMENT

TOTAL PROJECT COSTS

{RCUNDED)

KILLCOHOOK

3 YEARS

DATE:

ESTIMATED

GUANTITY UNIT

164108 C.y.

ESTIMATOR:

JOSE ALVAREZ
22 JAN 1991

UNIT

PRICE

L.S.

$6.56

AMOUNT

$241,838

$1,876,49%

$1,318,325
$1,318,32%
$197,749
$131,833

$1,647,908

$1,548,200

CINTINBENCY
$68,453 $722,123
$269,124 31,145,502
$329,582 81,347,998
$329,582  $1,447,933
$49,437 $747,45,
$32,958 $154,791
$411,977
412,000 $1,2:0,0R



SALEM RIVER

MAINTENANCE ASSOCIATED COSTS

DEF

ACCOUNT
i}n3

{2.-0m0-

12.2.4.-

12.8,-.-

38.-0-.

Ha-imam

TH:
PRICE LEV

JOSE ALVAREZ

17 FEET : HIEE KILLTCHCOE t3TiMATOR:
APRIL 1938 CYCLE: 7 YEARS DATE: 22 JRN 1991
ESTINATED UNLT

DESCRIPTION QUARTITY UNIT PRICE

DREDSING

MOBILIZATION, DEMOBILIZATION  =meeeeeme J0B L.5

AND FREPARATORY WORK

PIPELINE DREDSING

SITE WORK

EXCAVATION AND DISPOSAL 6908 L.y, $6.56

SUBTOTAL, OREDSING COST

TOTAL CONSTRUCTION COSTS
PLANNING, ENGINEERING AND DESIEN
CONSTRUCTION MANAGEMENT

TOTAL PROJECT COSTS

(ROUNDED}

C-74

TGTAL
PROJECT
AMOUNT CONTINGENCY £037
$12,170 $2,342 312,712
$35,264 $11,31%
$55,434 $17,852
$55,434 $13,853 $49,292
88,315 $2,279 $12,354
$5,543 $1,386 $¢,929
$69,292 $17,32 $85,51¢
$49, 008 $17,082 $55,202



,'/\ N

SALEN RIVER
INITIAL PROJECT COSTS

DEPTH: 18 FEEY : . D/A: EILLCOHOOK 'BSTINATOR:
PRICE LEVEL: APRIL 1990 DATE:
ACCo0NT ESTIMATED
CODE DESCRIPTIOR QUARTITY NIt
B6.-.-.- FISH ARD WILDLIFE BACILITIES
#6.2.8.8 NITIGATION COSTS 1 AC
T07AL, FISH AND WILDLIFE FACILITIES
12.-.-.- DREDGING
12.8.4.- HOBILIZATION, DEMOBILIZATION ---=----- J0B
AND PREPARATORY WORE
12.8.2.- PIPELINE DREDGING
12.8.2.8 SITE WOBK
RXCAVATION AND DISPOSAL 1254387 .1.
TOTAL, DREDGING COS?
T0TAL CONSTRUCTION COSTS
9.-.-.- PLANNING, ENGINEERING A¥D DESIGN
N.-.-.- CONSTROCTION MARAGEMENT
SUBTOTAL
g1.-.-.- LANDS AND DAMAGES
#1.DM.- DISPOSAL AREA REPLACEMERT  -------e- J0B
#1.D.P.- WETLANDS, MITIGATION  eeeeeeee- J0B
T0TAL, LANDS AND DAMAGES
TOTAL PROJECT COSTS
(ROUNDED)
c-75

JOSE ALVARRZ
22 JAY 1981

URiT
PRICE

$18,525.00

L.S.

$4.87

e e
N o

ARODAY

$129,675

$129,67%

$246,499

$6,108,865

$6,355,355

$6,485,830
$525,000
$400,000

$7,418,838

$739,874
$38,510

$778,384

$8,188,414
$9,138,000

CORTINGENCY

$32,419

$32,419

$61,622

$1,521,216

$1,588,838

$1,621,257
$0

$1,621,287

$157,211
$7,649

$164,920

$1,786,177

$1,786,000

T074L
PROJECT
cost

$162,894

$162,094

$388,112

$7.638,281

$7.944,193

$8.,186,287
$925,000
$400,008

$9.051,287

$397,145
$46,159

$943, 304

$9,974,591

$9,974,000



SALEM RIVER

INITiAL ASSOCIATED COSTS

DEPTH: 1B FEET D/A: KILLCOHOEK ESTIMATOR:  JOSE ALVAREI
PRICE LEVEL: APRIL 1958 ’ DATE: 22 AN 1991
TOTAL
ACCOUNT ESTIMATED UNIT PROSECT
Cone DESCRIPTION QUANTITY UNIT PRICE AMGUNT CONTINGENCY CosT
12.-.-.- DREDGING
12.8.4.- MORILIZATION, DEMOBILIZATION  —=-mmme-- JGB L.S. §3,518 $1,378 $&,8E2

AND PREPARATORY WORK

12.8.2.-  PIPELINE DREDGING
12.8.2.8  SITE WORK
EXCAVATION AND DISPOSAL W05 LY. $4.87 $136,408 $34,152
SURTOTAL, DREDGING COST : sz, 118 535,53
12.8.-.-  TOTAL CONSTRUCTION COSTS 5142, 115 $33,530 81772
.-.--  PLANNING, ENGINEERING AND DESIGN $21,3:3 $3,338 $25,805
Ma-.-- CONSTRUCTION MANASEAENT . $14,212 $3,553
SUBTOTAL ' _ $177, 44 $44,403 -
Bl.-.-.-  LANDS AND DAMAGES
B1.D.M.-  DISFUSAL AREA AEPLACEMENT  —eeeeeeem 308 L.5. $35,928 $7,477 343,357
TOTAL, LANDS AND DAMAGES $35,920 §7,637 3,557
TGTAL PROJECT COSTS $213,568 $32,0% $265,515
{ROUNDED) . $214,000 $57,020 $254,020



SALEM RIVER

MAINTENANCE PROJECT COSTS

DEFTH: 18 FEET Dif:
PRICE LEVEL: AFRIL 1998 CYCLE:
ACCOUNT
CODE LESCRIFTIGN
12,00 DREDGING

12.8.4.- MOBILIZATION, DEMOBILIZATION
AND PREPARATORY WORK

PIPELINE DREDGING
SITE WORK
EXCAVATION AND DISPDSAL

—
ry R
= =
"o R
w

SUBTOTAL, DREDGINS COST

12.8,-.- TOTAL CONSTRUCTION COSTS
Be-ames PLANNING, ENGINECRING AND DESIGN
=i CONSTRUCTIGN MANAGEMENT

TOTAL PROJECT COBTS

{ROUNDED)

KILLCOHOOK

3 YEARS

BATE:

ESTINATED
QUANTITY

180400

c-77

ESTIMATOR:

UNIT

gy,

JOSE ALVAREZ
22 JAN 1991

UNIT

PRICE

L.5.

$56.31

TOTAL

FROSECT

AMOUNT CONTINBENCY H
$241,950 $60, 438 $322,435
$1,175,786 $293,926  $1,489,:3
$1,417,55 $354,414  $1,772,070
$1,417,65 $354,414 81,772,070
$212,448 $53,152 $2¢5,31
$141,756 $35,442 $.77,208
$1,772,078 443,818 57,715,2%
$1,772,000 $447,000 2,715,000



SALEM RIVER

MAINTENANCZ ASSOCIATED COSTS

DEFTH: 18 Fe2d L/As ESTIMATOR:  JGSE ALVAREZ

FRICE LEVEL: AFRIL 1992 CyCLE: DATE: 27 JAN 1991

ACCOUNT ESTIMATED UNIT ;

CODE DESCRIFTION BUANTITY UNIT FRICE AMOLNT CONTINGENCY T

12.-.-0 LREDEING

12.8.8.- MGRILIZATION, DEMOGRILIZATION  -oemeeme- JoB L.5, $13,03 $2,512 $12,822
AND PREFARATORY WORK

12.0.2.- PIPELINE DREDGINE

12.8.,2.8 SITE WORK
EXCAYATION AND DISPOEAL _ 7308 C.v. $6.51 $48,82% $12,206 $ol,00t
SUBTOTAL, [REDGING CCST $38,875 $14,718 $73,532

12.8.-.- TOTAL CONSTRUCTICN COSTS 358;575 $14,718 73,393

.- FLANNING, ENSINEERING AND DESIGN $8,331 $2,288 $11,83%

REUR P CONSTRUCTION MANAGEMENT ) : $3,888 $1,472 $7,3t8
TATAL FROJECT COSTS - $73,394 413,398 $91,7%2
| ROLNDED) $74,088 $18,308 $52,200

c-78

TN



S4LEN BIVER

INITIAL PROJECT COSTS

DEPTE: 19 FER? D/ EILLCOBOOR ESTINATOR:
PRICE LEVEL: APRIL 1996 DATE:
ACCODNT ESTINATED
oDt DESCRIPTION QUANTITY NIt

6.-.-.- FISE AND WILDLIFE FACILITIES

86.2.8 B NITIGATION COSTS 8 i
T0TAL, FISE AND WILDLIFE FACILITIES

12.-. DREDGING

12.8..- NOBILIZATION, DEMOBILIZATION ---=eeee- J0B
AXD PREPARATORY WORK

12.8.2.- PIPELINE DREDGING

12828 SITE WORK
EICAVATION AND DISPOSAL 2020045 (.1
T0TAL, DREDGING COST
TOTAL CONSTRUCTION COSTS

30.-.-.- PLANKING, ENGINEERING AKD DESIGH

N.-.-.- CONSTROCTION MAWAGEMENT
SUBTOTAL

8l.-.-.- LANDS AKD DAKAGES

g1.p¥ - DISPOSAL ABEA REPLACENENT ---eveee- J0B

§1.0.7.- WETLANDS, MITIGATION  eeeeeees J0B

TOTAL, LANDS AND DAMAGES

T0TAL PROJECT COST5
{ROUNDED!

JOSE ALVAREZ

22 JAN 1991
ONIT
PRICE ANODKT
$18,525 .99 $148,200
--------- ;u'
$148,208%
LS. $248. 140
$4.54 $9.171,004
$9,419. 144
$9,567, 344
-$550,000
$608,000
$18,717, 344
LS. $1,899,898
LS $41,185
$1,141,183
$11,858,527

$11,859.000

CONTINGENCY

$37.8%¢

$62,935

$2,292.751

$2,354.786

$2,391,836

80 -

$2,391,836

$233,821
$8.318

$242.13¢8

$2,633,97%

$2,634,000

'-'v\'l"
PROJECT
o8t

$318,1%%

$11.463,755

$11.773.938

$11,959, 180
$558, 000
$600 080

$13,189, 180

$1,333,818
$49.503

$14,482.502

$14.433. 000



SHLEM RIVER

INITIAL ASSOCIATED COS7S

DEPTH: 19 FEET D/As © KILLCOKCOK ESTI4ATOR:  JOSE ALVAREZ

PRICE LEVEL: APRIL 1972 DATE: 22 JAN 1958

ACCOUNT ESTIMATED INIT P

Core DESCRIPTION QUANTITY UNIT FRICE AMCINT CONTINBENCY oot

12.-.-.- DREDGING

12.8.4.- MOBILIZATIGN, DEMOBILIZATION  mmeememe- JOR L.S. $7,852 $5:° $4.3¢
AND PREFARATORY WORK

12.8.2.- PIFCLINE DREDGINE

12.8.2.8 SITE WORK

12.2.2.B EYCAVATION AND DISPOSAL Ji39 £.v. $3.58 $142,31° $15,82° $173,05
SUBTGTAL, DREZGING LOST §i4:,370 §314,5%4 315027

12.8.-.- TOTAL CONSTRUCTION COSTS $156,375 336,554 R

3d--- PLANNING, ENGINEERING AND DESIEN : $21,9% £5,18¢ EP

IHamma- CONSTRUCTION MANABEMENT 33,262 LEEE
SUETITAL $45,743 22058,

Bl.-o-.- LANDS AND DAMAGES ;

a1.D.4,- DISPCSAL AREA REFLACEMENT  mmemmeee- J0B L.S. $37.082 $8,209 347,395
TOTAL, LANDS AND DAMAGES $39,282 $3,309 847,250
TOTAL PRGJECT COSTS §222,831 $54,032 $2758.127
(RGUNDED) $222,000 $34,282 $275,.23

Cc-80



SALEM RIVER

MAINTENANCE PROJECT COSTS

DEPTH: 17 FEET ' D/A:

PRICE LEVEL: APRIL 1972 CYCLE:
ACCOUNT

ComE DESCRIPTION

12.---  DREDGING

12.2.A.- MOBILIZATION, DEMOBILIZATION
rND PREPARATORY WORK

12.8.2.- FIFELINE DREDGING
12,8,2.8 SITE WORK
12,2.2.8 EXCAVATION AND DISPOSAL

SUBTOTAL, DREDSING COST

12.8.-.- TOTAL CONSTRUCTION CDSTS
1 IR PLANNING, ENGINEERING AND DESIGN
RPN CQNSfiﬁCTIUN MANAGENENT

TOTAL PRGJECT COSTS

(ROUNDED)

KILLCOHGCK STIMATOR:

3 YEARS

DATE:

ESTINATED
QUANTITY UNIT

226209 C.Y.

JOSE ALVAREZ
22 JAN 1991

L.5,

$6.16

1373
FRIET
AMGUNT  CONTINGENCY 0537
$243,299 340,822 $394,11C
$1,393,392 $348,348 81,700,742
81,436,482 $489,170  s0,45,33:
$1,436,482 $409,170 $1,35.2%C
$245,502 $41,375
$183,668 $43,917
$2,845,852 $511,483
$2,45,800 $511,880



SALEX RIVER

MAINTENANCE ASSOCIATED COSTS

be?TH: 19 FEET : bim
PRICE LEYEL: APRIL 1993 CYCLE:
ACCOUNT

CODE DESCRIPTION
12,=0=0m DREDGING

12,0.4.- MORILIZIATION, DEMOBILIZATION
AND PREPARATORY WORK

12.8.2. PIPELINE DREDGING
12.8.2.8 SITE WORK
EXCAVATION AND DISPOSAL

SUBTGTAL, DREDGING COST

12,8, TOTAL CONSTRUCTION COSTS

W= PLANNING, ENGINEERING AND ZESIGN

Hoimemem CONSTRUCTION MAMAGEMENT
TOTAL PROJECT COSTS

{ROUNTED)

KILLEOKGDK
3 YEARS

ESTINATED
BUANTITY

glee

ESTIMRTCR:

UNIT

J0B

.Y,

Cc-82

L.S.

$6.18

10730

FRIIECT

AMOUNT CONTINGENCY £osT

$3,719 2,178 $12,83:
$49,895 §12,474 §272,37%
$58,485 514,45 §71,0°
$38, 306 $14,452 $73,2%
$3,7%1 $2,198 $13,33°
$3,861 $1,465 $7,32
$73,258 §18,315 $3:,577
$73,980 $18,820 $30,022

o



SALEM BIVER
IRITIAL PROJECT COSTS

DEPTE: 28 PERT D/4: LILLCOBOOX ESTINATOR:

PRICE LEVEL: APRIL 1996 DATE:

ACCOUNT ESTINATED

£ODE DESCRIPTION QUANRTITY UAIT

86.-.-.- FISH AKD WILDLIFE FACILITIES

96.2.8.8 KITIGATION COSTS 8.5 L1y
TOTAL, FISH AND WILDLIFE FACILITIES

12.-.-.- DREDGING

12.8.4.- NOBILIZATION, DEMOBILIZATION  -=-----e- J0B
AND PREPARATORY WORK

12.8.2.- PIPELINE DREDGING

12.8.2.8 SITR WORK
EXCAVATION AND DISPOSAL 2575619 .1
T0TAL, DREDGING COST
T07AL CONSTRUCTION COSTS

8.-.-.- PLANNING, ENGINEERING AND DESIGN

H.o--- CONSTRUCTION NANAGEMEN?
SUBTOTAL

#l.-.-- LANDS AND DABAGES

81.D.¥.- DISPOSAL AREA REPLACENEN?  ----e-oe- J0B

#1.D.P.- WETLANDS, MITIGATION  eeeeeee JOB

T0TAL, LANDS &ND DA!)GES

T07AL PROJECT COSTS
{RODNDED}

c-83

JOSE ALVAREZ
22 JAN 1991

ONI?
PRICE

$18,525.00

L.s.

$.4

[l
o

SHOUKT

$157,482

$157,468:

$248,620

$11,461,585

$11,718,125

$11,867,587
$550,000

$13,817,587

$1,411,316
$42,523

$1,453,838

$14,471,426
$14,471,000

CONTINGENCY

$39,366

$39, 366

$62,155

$2,865,376

$2,927,531

$2,966,897
$0

$2,966,897

$299,996
38,653

$308,649

$3,275,546
$3,276,000

TOTAL
PROJECT
oSt

$196,828

$196,828

$310,775

$14,326,881

$14,637,656

$14,834,484
$556.,900
$600,000

$15,984 484

$1,711,312
$51.176

$1,762, 488

$17.746,972

$17,747 008



SALEM RIVER

INITIAL ASSOCIATED COSTS

DEPTH:
PRICE LEVEL:

ACCOUNT
£ode

—
o
[~
-
ro
-

]

21.0.M.

20 FEET DA

APRIL 1392

DESCRIPTION
DREDGING

MCBILIZATION, DEMOBILIZATION
AND PREPARATORY WORK

PIFELINE DREDGING
SITE WORK
EXCAVATION AND DISPOSAL

SURTOTAL, DREDGING COST

TOTAL CONSTRUCTICN COSTS

PLANNING, ENGINEERING AN DESIGN

CONSTRUCTION MANAGEMENT
SUBTOTAL

LANDS AND DAMAGES
DISPOSAL AREA REPLACEMENT

TOTAL, LANDS AND DANAGES

TOTAL PROJECT COSTS

(ROUNDED}

KILLCGHOOK ESTIMATOR:

DATE:

ESTIMATED
BUANTITY UNIT

memeee- 0B

JB5E ALYAREL

22 I8N 199

UNIT

PRICE

L.S.

$4.45

L.S.

AMDUNT CONTINGENCY
$3,250 $345
$156,253 $39,011
$159,433 $19,359
$159,433 $39,853
23,948 $5,97
$15,943 $3,738
$139,29; $49,823
$41,131 38,749
$41,131 $3,749
$240,422 $58,572
$240,200 $59,009

$3,20%

$203,231

$299,222



SPLEM RIVER
MAINTENANCE PRGJECT COSTS

DEPTH: 20 FEET : D/A:
PRICE LEYEL: APRIL 1992 CYCLE:

DESCRIFTICN

DREDGING

—
"3
1
t
’

12,8.A.- MDBILIZATICN, DEMOBILIZATION
AND PREPARATORY WORK

2. FIPELINE DREDGING
12.8.2.8 SITE WORK
12.8.2.1 EXCAVATION AND DISPGSAL

SUETOTAL, DREDGING COST

12.8.-.- TOTAL CONSTRUCTION COSTS
30, FLANNING, ENGINEERINS AND DESIGN
RIPEIL I CONSTRUCTION MANAGEMENT

TOTAL PROJECT COSTS

(RGUNDED)

KILLCOHDOK

3 YEARS

ESTIMATED
GUANTITY

272100

ESTINATCR:
DATE:

UNIT

C-85

JOSE ALVAREL
22 AN 1991

UNIT

PRICE

L.S.

$3.84

AMQUNT CONTINGENCY
$244, 450 841,112
$1,589, B84 $357,256
$1,833,514 $458,379
$1,833,514 $458,378
$275,827 $48,757
$163,351 $45,838
$2,291,892 $572,973
$2,292,800 $573, 068

TETAL
PROIECT
£osY

$325,542

$2,291,852
§2,291,5%2
$243,754

Eelal e BEE N o¥nl
$229, 165

$2,354, 245

$2,253,202



SALEM RIVER

MAINTENANCE ASSOCIATED COSTS

DEPTH: 2@ FEET : D/if:  KILLCOHOOK ESTIMATOR:  JOSE ALVARE!
PRICE LEVEL: APRIL 1998 CYCLE: 3 YEARS DATE: 22 IMN 1991 s
ToTAL
ACCOUNT . ESTIMATED UNIT PROJECT
CoDE DESCRIPTION BUANTITY  UNIT PRICE AMOUNT  CONTINGENCY £037
{2.-.-.-  DREDGING
12.8.A.-  MOEILIZATION, DEMOBILIZATION IS J0B L.S. $7,550 $1,538 $3,432
AND PREPARATORY WORK
12.8.2.-  PIPELINE DREDGING
12.8.2.8  SITE WORK
EXCAVATION AND DISPOSAL gigs  C.v. $5.84 $49,0% $12,244 $:.,308
SUETOTAL, DREDSING COST 854,505 814,152 $73,758
12.8.-.-  TOTAL CONSTRUCTION COSTS : 56,686 $14,152 $72,753
38.-.-.-  PLANNING, ENGINEERING AND DESIGN $8,491 $2,123 $12,514
M.--e= CONSTRUCTION MANAGEMENT ' $5,561 31,415 $7,07
TGTAL PROJECT COSTS 7,758 $17,672 $38, 443
(ROUNDED) $71,000 $18, 200 £39,200



SALEN RIVER
INITIAL PROJECT COSTS

DEPTE: 22 FEET D/A: - RILLCOHOOK ESTINATOR:
PRICE LEVEL: APRIL 1998 DATE:
ACCOUN? ESTINATED
(ODE DESCRIPTION QUANTITY ONI?

86.-.-.- FISH AND WILDLIFE FACILITIES

86.2.8.8 NITIGATION COSTS 12 LIy
T0TAL, FISH AND WILDLIBE FACILITIES

12.-.-.- DREDGING

12.8.4.- NOBILIZATION, DEMOBILIZATION --------- JOB
AND PREPARATORY WORE

12.8.2.- PIPELINE DREDGING

12.8.2.8 SITE WORE .
EICAVATION ARD DISPOSAL 3636762 C.1.
07AL, DREDGING COST
T0TAL CONSTRECTION COSTS

8.-.-.- PLANKING, ENGINEERING AKD DESIGA

.--- CONSTRUCTION MANAGEMENT
SUBTOTAL

#l.-.-.- LANDS AKD DAMAGES

g1.D.¥.- DISPOSAL ABEA REPLACEMEKT  -----eee- J08

g1.D.P.-  WETLANDS, MITIGATION -eeese--- JOB

.- VETLANDS, MITIGATION
TOTAL, LANDS AND DAMAGES

T0TAL PROJECT COSTS
{RODNDED)

c-87

JOSE ALVAREZ
22 JAN 1991

N1t
PRICE

$18,525.89

L.S.

$4.23

[l —ad
o en

ANODR?

$220, 9%

......... ——

$222, 09

$248,538

$15,383,583

$15,632,833

$15,854,333
$550,000

$658,000

$17,854,383

$1,937,882
$51,885

$1,989,767

$19,844,108

$19,644,008

CONTINGENCY

$55,57%

$85,51%

$62.132

$3.,845,876

$3,908,008

$3,963, 583
$0

$3,963,583

$411,926
$18,993

$422,919

$4,386,502

$4,387.000

TOTAL
PROJECT
gost

$277,875

$277,87%

$318.662

$19,229.378

$19,540.84!

$19,817,916
$550.000
$650,009

$21,817.918

$2.349.808
$62.878

$2,412.686

$23.430.662

$23,431.000



SALEM RIVER

INITIAL ASSOCIATED COSTS

DEPTH:

22 FEET D/A:

PRICE LEVEL: APRIL {798

ACCOQUNT

CORE

12.-.-0-

Bl.-.-,
81.D.M,

DESCRIPTION
DREDGING

MOBILIZATION, DEHDBILIZATION
AND PREPARATIRY WORK

PIPELINE DREDGING
SITE WORK
EXCAVATION AND DISPOSAL

SUBTQTAL, DREDGING COST

TOTAL CONSTRUCTION COSTS
PLANNING, ENGINEERING AND DESIGN
CONSTRUCTION MANAGEMENT

SUBTATAL

LANDS AND DAMAGES

DISPGSAL AREA REPLACEMENT

TOTAL, LANDS AND DAMAGES

TOTAL PROJECT COSTS

(ROUNDED}

KILLCOHOCK ESTINATOR:

DATE:

ESTINATED

BUANTITY UNIT

--------- it

5738 £.1.

--------- 108

JOSE ALVAREL
22 JAN 1994

UNIT
PRICE

L.S.

L.5.

AMOUNT  CONTINGENCY
$3,470 $8a8
$214,585 $53,447
$218,058 554,518
$213,058 $54,515
432,709 $3,177
521,805 35,452
$272,573 558,144
$47,205 $12,029
$47,205 $19,029
$319,778 $78,173
$320, 800 $78,008

TGTAL
FROJECT
CasT

T
T
4

4
ra

O

TN



SALEM RIVER
HAINTENANCE PROJECT CGSTS

DEPTH: 22 FEET ' D/A: KILLCOKOOK ESTIMATOR:  JOSE ALVAREI

PRICE LEVEL: APRIL 1999 CYCLE: 3 YEARS DATE: 22 JAN 1991
TaTAL
ACCOUNT ESTIMATED UNIT FROJECT
Co0E DESCRIPTION QUANTITY  UNIT PRICE AMOUNT  CONTINGENCY {a87
12.-.-.-  DREDGING
12.0.4.-  MORILIZATION, DEMOBILIZATION ~  ==-eemee- 108 LS. $245,540 $41,385 $326,925
AND PREPARATORY WORK
12.8.2.-  PIPELINE DREDGING
12.8.2.8  SITE WORK
12.8.2.8  EXCAVATION AND DISPOSAL W3 CLY $5.71 $1,954,533 $488,633 2,343,168
SUBTOTAL, DREDGING COST $2,208,073 455,218 $2,7%2,29
12.8.-.-  TOTAL CONSTRUCTION COSTS ' $2,208,873 $550,018.  $2,752,091
38,-.-.-  PLANNING, ENGINEERING AND DESIGN ‘ $338,011 $82,503 $412,514
M.--.-  CONSTRUCTION NANAGEMENT 229,897 $35, 002 $275,209
TOTAL PROJECT COSTS $2,758,891 $487,523 83,437,614
(ROUNDED) ' $2,750, 008 $488,800 3,436,020

c-89



SALEM RIVER

MAINTENANCE ASSOCIATED CDSTS

DEPTH: 22 FEET DiR:
PRICE LEVEL: APRIL 1998 CYCLE:
ACCOUNT
£0DE DESCRIPTION
12.--.- DREDGING
12.8.8.- MCEILIZATION, DEMOBILIZATION
AND PREPARATORY WORK
12.8.2.- PIPELINE DREDGING
12.0.2.8 SITE WORK
EXCAVATION AND DISPOSAL
SUBTOTAL, DREDGING COST
12.9.-.- TOTAL CONSTRUCTION COSTS
38 PLANNING, ENGINEERING AND DESIGN
= CONSTRUCTICN MANAGEMENT

TOTAL PROJECT COSTS

{ROUNDED)

KILLEOHGD
3 YEARS

ESTINATED
QUANTITY

9922

ESTIMATGR:  JOSE ALVAREZ
DATE: 22 JeN 1991
UNIT
UNIT FRICE
J0E L.§
c.v. $3.71
Cc-%0°

TeTAL
PROJECT
AMOUNT  CONTINGENCY CosT
$6,4:0 $1,81° 38,27
551,399 $12,848
$57,850 $14,453
$57,850 314,453 $72,313
$3,478 $2,170 $:8,342
$3,785 $1,485 $7,201
$72,313 $18,879 $98,297
$72,008 $18,029 $38,202

N



SALEM RIVER
IAITIAL PROJECT COSTS

DEPTH: 24 PEET b/h:  KILLCOROOK RSTINATOR:
PRICE LEVEL: APRIL 1996 DATE:
ACCOUNT ESTINATED
CODE DESCRIPTION QUANTITY 11344
86.-.-.- FISH AKD WILDLIFE FACILITIES
96.2.8.3 MITIGATION COSTS _ 16 iC
T0TAL, FISE AND WILDLIFE EACILITIES
12.-.-.- DREDGING
12.0.4.- MOBILIZATION, DEMOBILIZATION  --=-e---- J0B
AND PREPARATORY WORK
12.0.2.- PIPELINE DREDGING
12.6.2.8 SITE WORK
EYCAVATION AND DISPOSAL 1287248 C.1.
207AL, DREDGING COST
TOTAL CONSTROCTION COSTS
B.-.-.- PLANNING, ENGINEERING AND DESIGN
iN.-.-.- CONSTRUCTION MANAGEMENT
SOBTOTAL
f1.-.-.- LANDS AND DAMAGES
g1.D.M.- DISPOSAL AREA REPLACEMENT —--m-eee- J0B
81.D.P.- WETLANDS, NITIGATIN  eeeemeee- JOB

TOTAL, LADS AND DAMAGES

T0TAL PROJECT COSTS
{RODNDED)

JOSE ALVARRZ
22 JAN 1991

ONIT
PRICE

$18,525.90

L.S.

$4.11

[l
[Ir ]

RHOURT

$296, 400

$296, 400

$248,580

$17,628,721

$17,369, 381

$18, 165,781
$350,009
$650,000

$19,365,701

$2,267,158
$65,260

$2.332,418

$21,698,119
$21,598,008

CONTIRGENCY

$74,100

$74,100

$62,145

$4,405,180

$4,467,325

$4,541,425

$0

$4,541,425

$481,919
$14,337

$496,256

$5,037,881
$5,835,000

T0TAL
PROJECT
Cost

$370, 500

$378, 500

$318,725

$22,025,%01

$22,336,628
$22,707,126
$550,000
4652, 008

$23,907,126

$2,749,077
$79,597

$2,328,674

$26,735,800
$26,736,000




SALEN RIVER

INITIAL ASSOCIATED COSTS

DEPTH: 24 FEET D/A; KILLCOHOOK ESTIMATOR:  JOSE ALVAREZ
PRICE LEVEL: APRIL 1998 DATE: 22 JEN 1991
TOT4L
ACCOUNT- ESTIMATED UNIT PREJECT
Cone DESCRIPTION QUANTITY UNIT PRICE AMOUNT CONTINBENCY (§iH
12.-0=0- DREDEING
12.0.A.- MOBILIZATION, DEMORILIZATION - ==oeomee- J08 L.5. $1,400 $35% $4,71 ]
AND PREPARATORY WORK
12.8.2.- PIPELINE DREDGING
2.8.2.8 SITE ®ORK
12.8.2.3 EXCAYATION AND DISPOSAL 39853 C.Y. $4.41 $242,716 $49,679
SUBTOTAL, DREDGING CUST $245,146 $61,341
12.8.-.- TOTAL CONSTRUCTION COSTS $245,186 §61,341 3977
- PLANNING, ENGINEERING AND DESIGN $36,92% $7,231 $40 158
Hami=am CONSTRUCTION MANAGEMENT $24,5617 §6,154 $38,771
SUBTOTAL $387,708 $75,925 $384,534
#l.-.-0- LANDS AND DAMAGES
81.0.M,~ DISPGSAL AREA REFLACEMENT  —emeeeeee J0F L.5. $35,047 $t1,712
TOTAL, LANDS AND DAMAGES _ $33,847 §11,712 $04,75%
TOTAL PROJECT COSTS h $362,753 $88,438 $454,393
{ROUNDED} $363,000 $89,200 $457,028

Cc-92



w

SALEM RIVER

MAINTENANCE PROJECT COSTS

DEPTH: 24 FEET D/A:
PRICE LEVEL: APRIL 1993 CYCLE:
ACCOUNT
COodE DESCRIFTION
12,=0=0- DREDGING
12.8.4.- MOBILIZATION, DEMDBILIZATION

AND PREPARATORY WORK
8.2.- PIPELINE DREDSINE
.8.2.8 SITE WORK
8.2.B EXCAVATION AND DISPOSAL

SUBTOTAL, DREDGING COST

12.8.-.- TOTAL CONSTRUCTION CGSTS
38.-i-e- PLANNING, ENGINEERING AND DESIGN
) PR CONSTRUCTION MANAGEMENT

TOTAL PROJECT COSTS

(ROUNDED)

KILLCOHBOK -

3 YEARS

ESTIMATED

QUANTITY ~

387028

ESTIMATOR:
DATE:

UNIT

C.v.

c-93

JGSE ALVAREZ
22 JAN 1991

UNIT

PRICE

LS5,

$5.64

TOTAL

PROJECT

AMDUNT  CONTINSENCY Coet
$245,340 $51,335 $385,475
$2,182, 689 $545,670  $2,729,350
$2,428,020 $687,085 3,835,025
$2,428,820 $687,005  $3,035,025
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ABSTRACT

This is a report of a cultural resource survey in New Cut, on the Salem River in Salem
County, New Jersey. The Corps of Engineers proposes to widen the channel through this
artificial cut.

The authors were engaged to conduct a pedestrian survey of the island that was created
when New Cut was dredged. The objective of the survey was to determine if a previously-
reported prehistoric site exists and, if possible, to estimate its significance.

A small peninsula in Pennsville Township, adjacent to the Penns Neck Bridge, also was
included in the project. The authors found evidence of human occupation on the island, but
the previously reported site was not evident in the cut banks. No further archzological
surveys are recommended in connection with the channel work.This study was carried out
to satisfy provisions of the Environmental Policy Act, Executive Order 11593, and 36CFR

- 50, 66, and 800, and other applicable laws and regulations that require public agencies to

consider prehistoric and historic resources.
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Regional map
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Figure 2 -
General location map

Detail of U. S. Geological Survey Salem quadrangle, 7.5' series, 1948, \
photorevisad 1970, showing the project area outlined.
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INTRODUCTION

United States Army, Corps of Engineers, proposes to widen the channel of Salem
River betwen Salem and the Delaware River. Pursuant to the National Historic
Preservation Act of 1966 as amended, Environmental Policy Act, Executive Order 11593,
and 36CFR 50, 66, and 800, and other applicable laws and regulations that require public
agencies to consider prehistoric and historic resources, several cultural resource
investigations have been conducted.
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Figure 3

Location sketch map, showing the features discussed.

N

In May 1985, the present authors conducted a reconnaissance-level assessment of
cultural resources in the vicinity of this project, including several designated disposal areas
(Heite and Heite May 1985). That study uncovered hearsay evidence of prehistoric finds
along the course of the New Cut. One site, designated in the New Jersey State Museum
survey as 28-Sa-31, is reported to have been in the New Cut vicinity. The authors visited
the islands of the study area twice during 1986, on June 27 and July 19, to conduct
pedestrian survey.

PROJECT LOCATION AND LAND USE

The project area lies in Salem city and in Pennsville and Elsinboro townships,
Salem County. It consists of the New Cut and a small peninsula, marked B on the map,
Figure 3. The island on the north bank of the cut was created when the river was shortened
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around 1926. Dredged material from that project was deposited along the south bank of the
cut, creating a tract of high ground that is now a residential neighbornood. The eastern end
of the south bank is undeveloped except for the Barber's Basin marina.

Across the river, at a place marked B on figure 3, is a marshy peninsula that may be
removed as part of the project. It is included in the study.

PREHISTORIC AND HISTORIC OVERVIEW

Man has lived on the shores of the Delaware River and its tributaries for at least ten
millenia, possibly longer. Previous studies have shown that all possible disposal areas

must be considered potentially significant until proven otherwise (McHugh 1983). Custer
(1984) has published an ecological model for prehistoric settlement in Delaware, which
probably is equally applicable for New Jersey. The shore zone's prehistory, according to
Custer's model, was affected most significantly by fluctuations in sea level, which has
generally risen since the end of the Pleistocene. During twelve millenia, the Delaware has
evolved from a flowing fresh river in late Pleistocene times to the present drowned estuary.

When the Paleo people first entered the present Delaware estuary, the climate was
far different from the present. Glaciers were retreating, pouring masses of debris and
floods of fresh water onto the plains that now constitute South Jersey and Delmarva. The
streams that were to become the Delaware and the Susquehanna writhed and twisted,
. cutting new channels and blocking old ones as they pushed the South Jersey and Delmarva
landmasses farther into the rising ocean.

Glacial streams, as the Delaware was, can be unpredictable. Instead of gradually
sending a regular seasonal supply of meltwater into the lowlands below, glaciers store
meltwater in huge lakes, breaking forth every few years in massive surges, known in
Iceland as jékulhlaups. When a jékulhlaup comes down the valley, pent-up water, ice,
sand and boulders sweep all before them. Great blocks of ice are swept down the river, to
be buried for years before they finally melt away entirely. A valley subject to such
devastating periodic floods is not particularly inviting to settlement.

The frigid dry ground around a glacier supports only a fragile groundcover of
grasses. Overgrazing, floods, fire, or even the hoofprints of animals, can expose the
ground to wind erosion of the most violent kind (Gudmundsson and Kjartansson 1984;
Williams 198S: 33). Throughout the region, deposits of zolian soils testify to great wind-
borne soii movements that occurred before the forest cover developed.

Into this hostile environment came the region's first people, stalking the great
Pleistocene herbivores. Their spearpoints and other debris can be found most commonly
along ridgetops throughout the area. Fluted points of the Paleo people have been found
along the main river, but there are no reports of Paleo period sites in the tidal wetlands,
which were dry land during those times, when the ocean lay eighty miles eastward of its
present shore (Chesler 1982:32, 56).

The region's present estuarine resources had not yet developed during much of the
Archaic period, which coincides with the Atlantic climatic episode (6540-3110 BC), the
transition between Pleistoceane and Holocene environments (Custer 1984: 63). Most
reported sites of the Archaic period in South Jersey are found along bodies of water, as are
sites of later origin. Multicomponent sites characterize the lower river and bay
environments (Chesler 1982: 72).
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Archaic people began to use the diverse lithic sources that are found as cobbles
among the riverside gravels. Whereas the Paleo hunters went to great pains to find quality
cryptocrystaline silicates, their Archaic successors were satisfied with quartz, quartzite and
thyolite (Custer 1984: 7). Archaic people were beginning the long progress toward a
sedentary lifestyle, establishing base camps in resource-rich areas where they could live for
much of the year. ‘

Custer hypothesizes that macro-band base camps of the Archaic period may have

" been located at the confluences of tributaries with the Delaware in places now deeply buried

in silt and covered by the waters of the river and bay (Custer 1984: 73).

Sites of the Woodland period Riggins Complex of Salem and Cumberland counties
are concentrated in the Cohansey and Maurice river drainages, often on sandy islands in
salt marshes (Chesler 1982:66). Late Woodland sites in New Jersey tend to cluster along
the rivers, with larger sites on the main trunks of the Delaware's tributaries.

Early Woodland people in Delaware tended to establish their macro-band base
camps along rivers where fresh and salt waters meet. From these sites they would
seasonally migrate in small bands to the bayside marshes (Custer 1984:132). The late
Woodland period in Delaware was characterized by increasingly sedentary village life and
incipient agriculture, still centered in mid-drainage. On the coastal marshes Delaware
Woodland sites tend to be smaller than the ones in mid-drainage.

The Delaware Bay region was initially settled by Dutch traders during the first
quarter of the seventeenth century. The Dutch settlements were limited to a short-lived
whaling station at Zwaanendael, near the present Lewes, Delaware, and to a somewhat later
fort and trading station at Fort Nassau in the present state of New Jersey, near Gloucester.
ghcdlwhlilézimg station, which was established in 1631, was destroyed within the year by

ostile Indians.

The Dutch monopoly on Delaware Bay settlement ended in 1638, when a band of
Swedish settlers under the leadership of Peter Minuit established a community on the banks
of the Christina River in the vicinity of present-day Wilmington. Minuit had been in the
New World before this time, and probably had seen the area during a trading or exploratory
venture. The Swedish colony was the brainchild of the Swedish king Gustavus Adolphus,
but he died before colonizing actually began. His daughter and heir, Christina, under the
guidance of her chief minister Axel Oxenstierna, continued her father's effort. Because her
interests lay elsewhere, Christina approached colonization without much energy. The
Swedish colony survived nevertheless, although it received virtually no support from its
mother country .

In 1641 a small group of Englishmen from New Haven settled on Varckens Kill
(Salem River) in the vicinity of the present Salem, foreshadowing Fenwick's colony there
by thirty-five years. The Dutch governor Stuyvesant protested this incursion, but the New
Englanders remained. Later that year, the Swedish government chose an experienced
military leader, Johann Printz, to be their colony's governor. He was instructed to win the
new English settlers to acceptance of Swedish rule (Johnson 1930: 68).

Printz tried the English for trespass in 1643. They exhibited Indian deeds to much
of the east bark of the river and to some of the west as well, which Printz chose not to
recognize. In spite of being found guilty of trespass, the English stayed on (Johnson 1930:
230-233). Near the English colony, Printz built Fort Elfsborg on a point in the river that
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would effectively control the channel. During its eight-year effective life, Elfsborg was
able to force Dutch ships to strike their flags (Myers 1912: 27).

On another occasion, the same year, Elfsborg was visited by mutineers from the
party of Sir Edmund Plowden, who held a dubious English grant to the Delawars
drainage, which he called New Albion. When he came to settle in 1643, some of his men
mutinied and went over to the Swedes. The Swedes returned the mutineers, but were
unwilling to recognize the New Albion grant. Despite vigorous Dutch protests, Elfsborg
- was ultimately defeated by mosquitoes, who made it uninhabitable.

Although the New Sweden colony received at best sporadic support from Sweden,
the Dutch perceived it as a threat to their control of Delaware Bay. In 1651, the Dutch
moved their main fortification on the Delaware from New Jersey to Fort Casimir at the
present site of New Castle, Delaware. The reason given for this move was to allow closer
monitoring of the Swedes, whom the Dutch suspected of draining off the fur trade.
Actually, the fur trade was more probably dwindling as a result of depletion of the wildlife
resources; the Swedish colony did not receive enough support from home to make effective
trading competitors.

The Swedes captured the Dutch fort in 1654 without incident, but the following
year Peter Stuyvesant personally not only recaptured the Dutch fort, but also took control
of Christinaham and terminated New Sweden. This action also was without incident. The
Swedish colonists were encouraged to stay, with the promise of religious toleration and
conﬁrination in their land and property in exchange for political loyalty to the Dutch. Most
staye

Dutch control lasted until 1663, when the English attacked the Dutch holdings in the
New World as part of the larger Anglo-Dutch Wars. Charles II granted to his brother
James, Duke of York, all the territory from Maine to the east bank of the Delaware. James
promptly dispatched a loyal supporter, Richard Nicholls, as Deputy Governor, to take and
administer the territory.\

In September of 1664, after they had occupied New Amsterdam, Nicholls and the
other commissioners sent Captain John Carr to the Delaware to subdue the Dutch. Carr's
instructions required him to act with great restraint, and to use force only as a last resort.
He was to offer the people all the liberties enjoyed by the English on English lands, and
also freedom of conscience in religion and a continuance for at least six months of their
civil government, provided that they take an oath of allegiance to England. Only Vice-
Director Alexander dHinojossa, the commander of the Dutch forces in Fort Casimir, and a
handful of soldiers resisted. Carr reduced them handily.

The colony fell, without much in the way of military action. The English offered
generous terms of surrender to all settlers, including again promises of religious toleration
and confirmation of their landholdings.The New Jersey proprietary was established on the
southern part of the Duke's grant, but actually in the middle of the land under his courts'
jurisdiction. The courts at New Castle and Upland [now Chester, Pennsylvania] continued
to exercise jurisdiction over the territory that is now New Jersey until after the colonists
there had established themselves. Overall, the transition from New York administration to
New Jersey went smoothly except in the Salem Tenth.

Major John Fenwick, a New Jersey proprietor, came to America with a group of
followers and promptly established a government based at Salem. New York's Governor
Sir Edmund Andros, aiso an old soldier, was unwilling to share power with a part-owner
of the new proprietary. Fenwick settled at Salem and began granting lands and holding

)
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courts, in defiance of Andros and the courts at New Castle. In the ensuing power struggle,
Andros jailed Fenwick.

Ultimately Andros was obliged to recognize the new colony, but only after more
regular government had been established by the other New Jersey proprietors. William
Penn, a New Jersey proprietor, got his first taste of New World administration when he
helped Fenwick financially in return for the tract known today as Penn's Neck between the
Salem and Delaware rivers.

By the 1680's, landholding patterns in the area had taken on a characteristic
configuration: farms consisted of long, narrow tracts running across the necks from
riverbank to riverbank, or from riverbank to the ridge between streams, often a nominal
mile deep. Each neck consitituted a kind of de facto political subdivision. But the compact
settlements of continental European immigrants of the middle seventeenth century had been
replaced by the time of Penn's grant (1682) by a dispersed rural settlement of mostly
native-born residents with a common mixed but not yet homogenous ethnic heritage.

Penn's receipt of the Delaware counties in 1682 changed the orientation of the
nearby countryside away from New Castle and towards Philadelphia.The New Jersey,
proprietary, without a metropolis of its own, looked to the other Quaker colony for
commercial services. Water transportation remained the main means of commerce between
Philadelphia and the rest of the Delaware Valley for another two and a half centuries. The
Penn family continued to hold large tracts in Penn's Neck, Salem County, into the
eighteenth century; some areas of good farmland near the project area were not granted
until the third decade of the eighteenth century.

A second era of fort-building began early in the nineteenth century, with
construction of batteries on Pea Patch Island and later on the New Jersey and Delaware
shores. Chastened by the ease with which the British had attacked our major cities during
the War of 1812, the United States embarked upon a program of coast defense, much of
which was never tried in combat. To protect Philadelphia and the Chesapeake and Delaware
Canal, batteries were built on the New Jersey and Delaware shores. The battery on Pea
Patch Island, which grew to become the great Fort Delaware, was constantly modernized
into the twentieth century. Forts Mott and duPont on the shores facing the island were
among the last coast defense installations erected. Although the forts never fired on an
enemy, they remained government installations until after World War II.

MEADOW BANKS

Marshes, or meadowlands, were among the most valuable resources for the first
European settlers. Each Dutch grant to a farm included proportions of meadow and of
upland. In some cases the meadow portion of a farm was separated from the upland, but
the two parts were regarded as a single entity.

New Castle and Salem, the first substantial settlements on the river, both were built
on sandspits in the midst of tide marshes. Both communities had, from the beginning,
town marsh lands held in common by the townspeople. Both communities erected
communal dykes to drain the fens and keep out the river.

Meadowlands were the source of hay and grazing for livestock. Cattle thrived on
the rich, fine freshwater marsh grasses which were the dominant plant species at higher
elevations, while the saltier grasses were used as bedding. Even today, some riverfront
hay meadows in South Jersey are divided into small tracts of ten acres or so. These small
holdings are a legacy of the day when landlocked farmers needed the salt hay for livestock
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bedding, and so owned and maintained hayfields that sometimes were far from the home
farms. Surplus hay was sent upriver, to be used as horse bedding, as packing material, or
as core material for hollow iron castings. Salt marsh hay was a truly versatile and profitable
agricultural product.

People on the east and west sides of the Delaware used the marshlands differently.
During the latter part of the eighteenth century, thousands of acres of formerly undeveloped
wetlands on both sides of the river were dyked and drained. A fad for meadow draining
developed around the 1750's, when meadows along the Schuylkill at Philadelphia were
successfully drained for cultivation. Farmers throughout the valley saw such successes and
tried to emulate them at home.

A New Jersey act in 1788 permitted local farmers to form companies to drain
meadows. Groups of landowners could incorporate to reclaim the lowgrounds and assess
the affected properties for the cost of maintaining the drainage works.
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Figure 4
Project area before New Cut

This sketch map is based upon the 1848 Coast and Geodstic Survey
Map of Delaware Bay and River (Heite and Heite June 1986, Figure 3) The high
ground, through which the cut now passes, supported crops. The entire
peninsula was banked. Sluice gate sites are marked by piles of crushed rock
and occasional waterlogged timbers at the mouths of streams along the old
course of the river.

The farmers of Salem and Cumberland Counties set out to reclaim their broad
meadowlands with ambitious systems of private dykes and sluice gates. In Salem County
alone, there were 71 meadow bank companies, the earliest chariered in 1794. Meadow
banking and swamp draining continued through the nineteenth century, until thousands of
acres were under control. Only constant maintenance could hold back the water, and

TN
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maintenance was expensive. Laborers, called "mud men," were needed to keep the dykes
in repair.

By the 1930s, experienced mud men were becoming hard to find and money was
even scarcer. When the banks began to wash out, the bank companies had no money to
repair them. The once rich Mannington Meadow grasslands are now a huge pond,
crisscrossed by old dykes.

During the Depression, the Civilian Conservation Corps went to work draining the
marshes to help reduce the mosquito population. Soon after the CCC left, muskrat trappers
began destroying the drainage works. The trappers reasoned that their "marsh rabbits"”
preferred wetter marshes. Since trapping was a major source of income, the marshes
remained undrained for a while.

NAVIGATION

The Delaware of the Pre-Revolutionary period was busy with shallops carrying
farm goods and grain bound for Philadelphia and returning with the treasures of Europe
and the Orient. Farmers in central Delaware and South Jersey could take their tea from
Chinese porcelain thanks to the shallopmen. Shallopmen and bay pilots were bankers,
commercial agents, and news-carriers of the wider world to the farmers and small
merchants who lived along the tidal streams and congregated at the landings. The shallop
trip from Kent County, Delaware, to Philadelphia took five days, but the ordeal was
considered commonplace and acceptable.

Sailing vessels from down the bay carried farm products to Philadelphia even after
the steamboats were introduced early in the nineteenth century. A steamer could carry
passengers swiftly, but sailboats could carry bulk goods more cheaply. Each river had its
line of regular packets converging on Philadelphia. Steamboats gradually displaced sailing
vessels in the bay trade, but both schooners and steamers were still routinely carrying
freight along the rivers as late as World War II. The last was the Wilson Line, which ended
its days as a purely excursion line from Wilmington to Riverview Park to Philaelphia.

Salem played an important role in the bay trade. Because of its location off the end
of the Chesapeake and Delaware Canal, Salem's captains were keenly interested in that
project. A typical steamer line of the nineteenth century would run from Philadelphia, to
Salem, through the canal to Baltimore or other Chesapeake ports.

PHYSICAL GEOGRAPHY AND ENVIRONMENT OF THE PROJECT AREA

The project area consists of a tongue of high ground, surrounded by salt marsh.
Until the present century, the Salem River looped northward around this peninsula. The
marshes were banked, reclaiming considerable acreage. At least half of the peninsula was
planted in crops, and a farmstead was located near its center.

A wharf, near the present west end of New Cut, was the first fast ground inside
Salem River. The 1848 chart shows a wharf on this site, and the authors found pilings on
the island just north of the mouth of the new cut. Such a geographical advantage would
have been a strong inducement for early settlers.

“Except for the natural high ground, most cf the study area has been tide marsh since
first settlement. While the meadow banks were in place, the arable land expanded, only to
shrink again when the banks broke.
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Attempts to make landfall on the peninsula in Pennsville Township below the
bridge (B on the sketch maps) were unsuccessful because of the current. The islands that
make up this peninsula are subject to intense tidal action, even at the time when slack water
is alleged to be due. Although these islands were shown as banked meadow in the 1848
map, no signs of riprap, gates, or banks survive. The county assessment map shows the
peninsula as subidvided into many parcels, seven of which would be included in the
projected removal. Today they are considerably smaller than the acreages shown on the
maps.

FINDINGS

Prehistoric site 28-Sa-31, if it ever existed, could not be confirmed. An adequate
view of the surface did not reveal any evidence of either a prehistoric site or an historic site
along the north bank of New Cut. The peninsula in Pennsville Township is entirely
saltmarsh and is unlikely to contain any archzological sites.

These negative findings do not apply to the high ground on the island, which is
designated as salt marsh on virtually all the maps. Because it was the first high ground to
be encountered by people coming upriver, this site has a high probability of having been
settled during the seventeenth century. Such sites elsewhere in the Delaware valley have
yielded extremely early settlers' sites.

No sites potentially eligible for the National Register are likely to be affected by the
proposed dredging. '

RECOMMENDATIONS

We do not recommend any further archaological and historical investigations in
connection with the dredging, provided that work is confined to the present cut and its
adjacent beaches. If the high ground on the island should be chosen as a disposal area for
dredged material, we recommend a thorough phase II survey of that site. Because the
‘island is infested with rank growth and a vigorous insect population, we recommend late
fall, winter, or spring excavations there.
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Heite Consulting is a two-person archaological and historical research firm. They
specialize in historical background studies and in reconnaissance-level archaological
surveys. During the past five years, the Heites have completed contracts in Delaware, New

Jersey, Pennsylvania, Maryland, and Virginia.

Louise Heite, principal investigator for historical background studies, is both an
historian and an archaologist, specializing in social history. Her doctoral dissertation, to
be completed in 1986, is a study of neighborhood development in Wilmington, Delaware.
Her MA thesis was a history of New Castle's formative period, 1651-1681.

Her previous historical studies include Wilmington Boulevard (1980-1982) and the
Mary C. 1. Williams School site (1984). Mrs. Heite recently completed an historical and
archzological study of the duPont Station community at Denney's Road, Kent County, for
the Delaware Department of Transportation.

Edward Heite has served as Historic Registrar and Chief of the Bureau of Archives
and Records Management for the State of Delaware. He was previously archzological
historian for the Virginia Historic Landmarks Commission. Recent clients include the
United States Army Corps of Engineers, Delaware Department of Transportation, and the
Borough of West Conshohocken, Pennsylvania.

Both are members of the Society of Professional Archzologists, certified in
theoretical/archival research and historical archaology. Edward Heite is also certified by
SOPA in field research and cultural resource management. They meet the professional
standards for historians and archzologists set forth in the Secretary of the Interior's
standards and guidelines for archzology and historic preservation (Federal Regiszer, Vol
48, No. 190, Thursday, September 29, 1983, pages 44716 - 44742).
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APPENDIX D

WATER QUALITY STANDARDS

NJDEP surface Water Quality Criteria for SE waters (Salem

River)

Delaware River Basin Commission Water Quality Regulations
(Zones 5 and 6, Delaware River and Bay)

Delaware (DNREC) Water Quality Standards (Zones 5 and 6,
Delaware River and Bay)

State of Delaware Surface Water Criteria Guidelines for
Heavy Metals and Toxic Substances to Protect Saltwater
Aquatic Life Based on USEPA Criteria

Water Quality Standards

A.l
A.2

A.3

A.4

NJOEP Surface Water Quality Criteria for
SE waters (Salen River)

Del aware River Basin Commission wWater
Quality Regulations {Zones 5 and 6,
Del aware River and Bay)

Del aware (DNREC) Water Quality Standards

(Zones 5 and 6, Delaware River and Bay)

State of Del aware Surface Water Criteria
Guidelines for Heavy Metals and Toxic
Substances to Protect Saltwater Aquatic
Life 3ased on USEPA Criteria

PAGE
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NEW JERSEY DEPARTMENT OF . .
ENVIRONMENTAL PRITECTION

Surface Water Quality Criteria for SE waters

7:9-4.14(c)

(Expressed as maximum concentrations unless otnerwise noted)

Substance

1.

3.

Bacterial quality 1.
(Counts/100 m1)

ii.

Dissolved
oxygen (mg/1)

Floating, colloidal,
color and settleable
solids; petrol eum
hydrocarbons and other
oils and grease

Criteria

Fecal Coliforms:

(1Y Fecal coliform levels snall not exceed a
geometric average of 200/100 ml nor should more
tnan 10 percent of tne total samples taken
during any 30-day period exceed 400/100 ml.

Sanples shall be obtained at sufficient frequencies
and at locations during periods whicn will permit
valid interpretation of laboratory analyses. As a
guideline and for the purpose of these regulations, a
minimum of five samples taken over a 30-day period
should be collected, however, the number of samples,
frequencies and locations will be determined by tne
department or other appropriate agency in any
particul ar case.

i. 24 nour average not less tnan 5.0, out not less
than 4.0 at anytime (see paragraph viii below).

ji. Supersaturated dissolved oxygen values snall be
expressed as tneir corresponding 100 percent
saturation values for purposes of calculating 24
nour averages.

i. . None noticeable in tne water or
deposited along tne shore or on tne
aquatic substrata in quantities
detrimental to tne natural biota.

None of which would render the
waters suitanle for tne designated uses,

ii. For "Petroleum Hydrocarbons" tne goal is none
detectable utilizing tne Federal EPA
environmental Monitoring and Supprot Lavoratory
Metnod (Freon Extractaple - Silica Gel
Adsorption - Infrared Measurament); the present
criteria, however, are tnose of paragrapn 1.
above,
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pH (Standard thits)

Radiocactivity

Solids, Suspended
(mg/1) (Non-
filterable residue)

Solids, Total
Dissolved (Filter-
abl e Residue) (mg/1)

Taste and odor
producing substances

Tenperature and Heat
Dissipation Areas

ii.

Heat

(2)

D-16

6.5'8.5

Prevailing regulations adopted by the U.S,
Environmental Protection Agency pursuant to
Sections 1412, 1445, and 1450 of tna Pudlic
Health Services Act, as amended by the Safe
Drinking Water Act (PL 93-523).

Noone wnich would render tne waters
unsuitable for tne designated uses.

None which would render tne water
unsuitable for the designated uses.

None offensive to humans or wnicn

produce offensive taste or odoors in water
supplies and biota used for human consumption.
None wnich would render tne waters unsuitable
for the designated uses, -

Thermal Alterations (Temperatures
shall be measuras outside of neat dissipation
areas)

(i) No tnermal alterations whicn owuld cause
tenperatures ty deviate from ambient Dy
more tnan 2.2°C (4°F), from Septemper
through May, nor more than 0.8°C (1.5F)
from June througn Auguat, ngr cause

temperatures to exceed 29.4°C (85°F).

Dissipation Areas

Streams

(i) Not more tnan one-quarter (1/4) of tne
cross section and/or volume of tne water
body at any time.

(ii) Not more than two-thirds (2/3) of tne
surface from shore too shore at any time.

- (iii)These 1limits may be exceeded by special

permission, on a case-by-case basis, when a
discnarger can demonstrate tnat a larger
neat dissipation area meets tne tests for a
waiver under Section 316 of tne Federal
Clean Water Act.

Lakes, Ponds, Reservoirs, Bays or (oastal

TN
N i
S

{

N
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11.

Toxic Substances
(General) i.

-D-17

Waters: Heat dissipation areas will be daveloped
on a case-by-case basis.

None, either alone or in combination witn otner
substances, in such concentrations as to affect
humans or be detrimental to tne natural aquatic
biota, produce undesirable aquatic life, or
wnich would render tne waters unsuitaole for tne
designated uses, '

iit, Toxic substances snhall not be present in

iv.

Toxic Substances (ug/l1):
i. Atdrin/Dieldrein

ii. Ammonia, un-ionized
(24 nr, .average)

iii, 3enzidine
iv. Cnlordane

v. Chilorine, Total
Residual (TRC)

vi. DOT and Metabolites _
vii. Endosulfan
viii.Endrin

ix. Heptachlor

concentrations that cause acute or cnronic
toxicity toa quatic biota, -or dioaccumulate
within an organism to concentrations tant exert
a toxic effect on tnat organism or render it
unfit for consumption.

The concentrations of nonpersistent toxic
substances in tne State's waters snall not
exceed one-twentietn (0.05) of tne acute
definitive LC50 or EC50 value, as determinad by
appropriate bioassays conducted in accordance
with N.J.A.C. 7:18.

The concentration of persistent toxic substances
in the State's waters shall not exceed
one-hundredtn (0.01) of the acute definitive
LC50 or ECS0 value, as deternined by appropriate
biogssays conducted in accordance witn N.J.A.C.
7:18.

(1) 0.0919
- (2) 0.1 of acute definitive LC50 or
EC50
(1) 0.1
(1) 0.0040
(1) 10.0
-(1) 0.0010
(1) 0.0087
(1) o0.0023
(1) 0.0036
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X. Lindane

xi. Polychlorinated
bipnenyls (PCB's)

Turbidity (Nepnelometric
Turbidity Unit-NTU)

(1)
(1)

ii.

D-18

0.004
0.030

Maximum 30-day average of 10 NTU,

a maximum of 30 NTU at any time, '

—
A
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DELAWARE RIVER BASIN COMMISSION
WATER QUALITY REGULATIONS .

Description. Zone 5 is that part of tne Delaware River extending from

R.M. 78.8 to R.M. 48.2, Liston Point, 1nclud1ng the tidal portions of

the tributaries tnereof.

lone 6 is Delaware Bay extending from R.M, 48.2 to R.M., 0.0, tne
At1antic Ocean, including the tidal portions of the tributaries thereof.

Stream Quality Objectives

A, Limits

1. Tne waters of tne Basin snall not contain substances
attributable to minicipal, industrial, or otner discnarges in
concentrations or ammounts sufficient to preclude tne
specified water uses to Se protected. Within tnis
requirement:

a, the waters shall be substantially free from unsigntly or
malodorous nuisances due to floating solidds, sludge
deposits, deoris, o0il, scum, substances in concentrations
or combinations which are toxic or hamful to human,
animal, plant, or aquatic life, or tnat produce color,
taste, odor of the water or taint fish or snellfisn
flesh; :

b. the concentration of total dissolved solids, except
intermittent streams, shall not exceed 133 percent of
background. .

2. In no case shall concentrations of substances exceed tnosoe
values given for rejection of water supplies in the United
States Public Healtn Service Drinking Water Standards.

8. Nondegradation of Interstate Waters. It is the policy of tne
Comnission to maintain the quality of interstate waters, wnere
existing quality is better than the established stream quality
objectives, unless it can be affirmatively denonstrated to tne
Commission that such change is justifiable as a result of necessary
economic or social development or to improve significantly anotner
body of water. In implementing this policy, tne Commission will
require tne highest degree of waste treatment determined to pe
practicable. No cnange will be considered which would be injurious
to any designated present or future use.

* NJDEP standards for zone 5 are tne same as ORBC regulations.
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5

)

C. Streamn qualfty objectives

1.

lone 5

Dissolved oxygen .

a. 24-hour average concentration snall not be less than
1) 3.5 mg/1 at R.M. 78.8,
2; 4,5 mg/1 at R.M. 70.0,
3 6.0 mg/1 at R.M, 59.5.
b. During the periods from April 1 to June 15, and Septamber
16 to December 31, the dissolved oxygen snall noth ave a
seasonal average less than 6.5 mg/1 in tne entire zone,

lone 6

a. 24-nour average concentration snall not be less tnan 6.0
mg/1;

b. not less than 5.0 mg/1 at any time unless due to natural
conditions.

Temperature

a. Snatll n3t be ragsed above andient by more tnan
4

1) g (2.2 8)) during September through May, nor ,
2) 1.5° F (0.8 C) during June througn éugust;_ 0 (-
b. nor shall maéimum taBepratures exceed 86°F (30.0°C) in
zone 5 or 85°F (29.4°C) in zone 6 measured outside of
designated heat dissipation areas as described in

4.30.6.F.

pH. Between 6.5 and 8.5.

Pnenols. Maximum 0.01 mg/l, unless exceeded due to natural

conditions.

Tnresnold odor number,  Not to exceed 24 at 60°C.

Synthetic detergents (M.BB.A.S.). Maximum 30-day average 1.0
mg/1.

Radioactivity.
a. alpha enitters - maximum 3 pc/1 (picocuries per liter)
b. beta emitters - maximum 1,000 pc/1 -

Zone 5

Fecal coliform. Maximum geometric average _

a. 770 per 100 milliliters from R.M. 78.8 to R.M. 59.5,

b. 200 per 100 milliliters from R.M. 59.5 to R.M. 48.2.

Sanples shall be takem at such frequency and location as to
permit valid interpretation.

\
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9.

10.

1.
12.

13.

14,

D-21

i
Zone 6. Maximum geometric average 200 per 100 milliliters,
Sanples shall be taken at such frequency and location as to
permit valid interpretation.

Zone 6 Only

Coliform. MPN (most probable number) not to exceed U.S.
ublic Health Services shellfish standards in designated
shellfisn areas.

Turbidity. Unless exceeded due to natural conditions
a. max!mum 30-day average 40 units,
b. maximum 150 units.

Alkalinity. Between 20 and 120 mg/l.

Heat dissipation areas. The Timitations specified above may
be exceeded by special permit in heat dissipation areas
desfgnated on a case-by-case basis, subject to tne
following conditions:

a. Maximum length, As a guideline, neat dissipation areas
shall not be longer than 3500 feet, measured from the
point where the waste discharge enters tne Stream.

Adjacent heat dissipation areas. Where waste discnarges would
result in neat dissipation areas in such close proximity
as to impair protected uses, additional limitations may
be prescribed to avoid sucn impairment.

Other considerations.

a. The rate of temperature change in designated neat
dissipation areas shall not cause mortality of fisn or
shell fisn,

b. The determination of heat dissipation areas in tidal
waters snall take into special consideration the extent
and nature of the recieving waters so as to meet tne
intent and purpose of the criteria and standards,
including provisions for the passage of free-swimning and
drifting organisms so that negligible or no effects are
produced on tneir populations.
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DELAWARE WATER QUALITY STANDARDS

1. General criteria for all tidal portions of stream basins
(includes DRBC zones 5 and 6)

INDICATOR

Tanperature

Dissolved Oxygen
pH

Total Alkalinity
Total Acidity
Alpha Emitters
Beta Emitters

Taste, Odor &
Color Causing
Substances -

Toxic Substances

UNIT OF MEASUREMENT

Same as DRBC
Regul ations

Sane as DRBC
Regul ations

Same as DRBC
Regul ations

mg/L as CaCO3

mg/L as CaCol

Same as ORSC
Requl ations

Same as DR8C
Regul ations

mg/L

3 -

CRITERIA-

Snall not be less tnan 20
mg/L at any time.

Snall not exceed alkalinity
by 20 mg/L at any time.

L)

None in concentrations wnicn
cause tastes, odors, color,
or impact tastes to edible
fish flesh and aquatic and
marine life. -

None in concentrations namm-
ful (synergistically or
otherwise) to humans, fisn,
wildlife and aquatic life.
The Environmental Protection
Agency's Water Quality
Criteria Series published in
October of 1980 snall be
used as guidelines for
determining narmful concen-
tration levels.

N
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(Continued)

INDICATOR

Specific Toxic
Substances

DoT

Toxaphene

Endrin

PCB's

Lindane

Metnoxychlor

Total Residual
Chlorine

Phenolic Compounds

Turbidity

Fecal Colijform

D-23

UNIT OF MEASUREMENT

g/L
g/L
g/L
g/L
g/L
g/L

mg/L"

mg/L

Nepnelometric or
Formazine Turbidity
Units

Colonies/100 mL

CRITERIA
0.001 g/L

0.70 g/L

0.0023 gq/L

0.030 g/L

0.004 g/L

0.04 g/L

0.01 mg/L

Snall not exceed 0.01 mg/L

" Snall not exceed 150 units.

Based on five or mnore
consecutive samples taken on
separate days, tne fecal
coliform bacterial level
snould not exceed a
geometric mean of 200/100 mL
nor should more than 10 per-
cent of the total samples
taken during a 30 day period

exceed 400/100 mL.

2. Tidal portions of stream basins designated as a source of shellfisn

INDICATOR
Total Coliform

UNIT OF MEASUREMENT

MPN/100 mL

CRITERIA

The following standards of
the State 3doard of Healtn
will govern: The coliform
median MPN of tne water
shall not exceed 70/100 mi,
and not nave more tnan 1J
percent of the samples
ordinarily exceed an MPN of
330/100 mL for a 3 decimal
dilution test (or 230/100 mL
where the 5 tube decimal
test is wused) in tnose

portions of the area most
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".
(Continued)
INDICATOR UNIT OF MEASUREMENT

Total Residual _
Cnlorine mg/L

3. Delaware River (PA-DE line, RM 78.8 to

INDICATOR UNIT OF MEASUREMENT

Fecal Coliform
(above RM 59.5) Colonies/100 mL

CRITERIA

probably exposed to fecal
contamination during tne
most critical hydrograpnic
and pollution condition in
designated shellfisn areas.
Sample snall be taken at
such frequency and location
as to permit valid inter-
pretation. :

None.
Liston Point, RM 43.2).
CRITERIA

Based on a minimum of not
less tnan five consecutive
samples taken on separate
days, the fecal coliform
bacterial level snould not

" exceed a geometric mean of

Fecal Coliform
(below RM 59.5) Colonies/100 mL

770/100 miL.

Based on a minimum of not
less than five consecutive
sample taken on separate
days, the fecal coliform
bacterial level snould not
exceed a geometric mean of
200/100 ml, nor snould more
than 10 percent of tne total
samples taken during a 30
day period exceed 400/100
mb.

N

U
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4
(Continued)

INDICATOR UNIT OF MEASUREMENT

Dissolved Oxygen mg/L
(Tnis criteria is

subject for review
pending the outcome

of the model.

Analysis of Del aware
Estuary Dissolved

Oxygen Objectives
conducted by DRBC.)

Temperature °F

CRITERIA

Ouring April 1 - June 15

and Sept. 16 - Dec. 31
seasonal average concen-
tration snall not be less
than 6.5 mg/L in tne entire
zone., At no time snall tne
daily average concentration
be less than 3.5 mg/L at
Mile 78.8(A), 4.5 mg/L at
Mile 70.0(8), and 6.0 mg/L
at Mile 59.5(C).

Note:

(A) PA-DE line

(8) 3/4 mile south of the
moutn of tnhe Cnristina
River

(C) 1/2 mile nortn of tne
Chesapeake and Del a-
ware Canal

No heat may be added except
in designated mixing zones
which would cause_tempera-

ture to exceed 86°F (307C)

. or wnich would cause the

temperaturs to e raised
more than 4 F (2.2°C) during
September tnrougn May or 50
be rajsed by more than 1.5°F
(0.83°C) during June tnrougn
Auygust.
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STATE OF DELAWARE SURFACE WATER CRITERIA GUIDELINES FOR HEAVY METALS AND

)

TOXIC SUBSTANCES TO PROTECT SALTWATER AQUATIC LIFE BASED ON USEPA CRITERIA*
*‘.
Substance .
(1g/1 unless otherwise Saltwater Criteria
noted) Max. Permissible 24-hr. Avg.
Metals
Arsenic(trivalent inorganic) 508 ---
Bery1lium -—- ---
Cadmium 59 4.5
Chromium (hexavalent) 1,260 18
(trivalent) 10,300(t) ---
Copper 23 4.0
Lead 668(t) 25(c)
-Mercury 3.7 .025
Nickel 140 7.1
Selenium(inorganic selenite) 410 54
(inorganic selenate)
Zinc 170 58
Toxics
Benzene 5,100(t) 700(c)
Carbon tetrachloride 50,000(t) -—--
Chlorobenzene 160(t) 129(c¢)
Chloroform ce- ---
Cyanide (free) 30(t) 2.0(c)
DDT & Metabolites 0.13 .0010
Phenol . 5,800(t) .-
Phthalate Esters 2,944(t) 3.4(c)
PCB 10(t) .030
* Delaware Water Quality Standards reference the EPA
publication "Quality Criteria for Water" (1976) for
many heavy metals and toxic substances criteria. The
EPA updated and amended its criteria in November 1980
(45 FR 79318).
(¢) Indicates chronic toxicity concentration for selected
organisms based on limited data.
" (t) Indicates acute toxicity concentration based on limited data.
(e) Indicates criterion is calculated based on hardness of ,
50 mg/1 CaCo3. \_/
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B. Effluent Quality Requirements

(1) Public safety.

Ya. Temperature. Maximum 110°F (43.3°C) where readily accessible
to human contact.

(2) Limits,

a. Oil. Not to exceed 10 mg/l; no readily visible oil.

b. Debris, scum, or other floating materials. None.

c. Toxicity.

(i) Not more than 50 percent mortality in 96 hours in an appropriate
bicassay test with a 1:1 dilution. Wastes containing chlorine
may be dechlorinated prior to the bioassay test.

(ii) Notwithstanding the results of the tests prescribed in paragreph (i)
above, the substances listed below being accumulative or
conservative, shall not exceed the following specified limits
in an effluent.

limit mg/1

Arsenic 0.1

Barium 2.0

Cadmium 0.02
Chromium (hexavalent) 0.10
Copper 0.20
Leod 0.10
Mercury 0.01
Selenium 0.02
Zinc 0.60

(iii) Persistent pesticides - not to exceed one one-hundredth of the
TlLsg value at 96 hours as determined by appropriate bioassay .

d. Odor. Not to exceed o threshold number of 250.

e. BOD. InZones 2, 3, 4 and 5 a waste shall receive not less than
zone percent reduction in addition to meeting allocation requirements.
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On Jonuary 26, 1972 the Deloware River Basin Commission adopted Interpretive
line No. 1, as Resolution No. 72-1, directing that the following numérical
ions be used as guidelines by the Commission staff in administering Sections 3.10.3.A,
1.A, 3.10.4.C, and.-3. 10. 4.D of the Water Quality Standards, and that they be
stered in accordance with the procedures of the Basin Regulations - Water Quality.

ream Quality Objectives

) Limits.

o. Toxic substances.

(i) The concentration of a toxic substance in Basin waters shall not exceed
one-twentieth of the TLsg value ot 96 hours, as determined by
oppropriate bicassays, except in designated mixing areas. Criteria
for combinations of toxic substances will be based upon the same
principle.

(ii) The substances listed below shall not exceed the specified limits or
one-twentieth of the TL50 value at 96 hours, whichever is lower.

limit mg/!

Arsenic

Barium

Cadmium

Chromium (hexcvalent)
Lead

Mercury

Selenium

Silver

[eNeoNoNoNeoNo o
u-_.gu'u'—-ou-

oooooo=~o

(iii) The concentration of a persistent pesﬁcfdel in Basin waters shall not
exceed one one-hundredth of the TL5g value at 96 hours, as
determined by appropriate bicassoy.

b. Qil. No readily visible oil.

istent pesticides are defined as natural and synthetic materials having o half-life of
ter than 96 hours, which are used to control unwanted or noxious animals or plants.
s include fungicides, herbicides, insecticides, fumigants and rodenticides.

7N



Table D=1  t1pAL, RANGE AND TIDAL CURRENT DATA
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- Tidal Rangel Average Tidal Current Speed and Direction2
Location Mean Spring Location Maximum flood tide Maximum ebb tide
Lat Long Ft Ft Lat Longq Knots Degrees Knots Degqrees
Salem River Project ’
) . (At Salem) . (Entrance)
.Salem River 39° 35° 75° 28°* 5.6 6.1 39° 34.2° 75° 30.1° 1.5 062 1.6 . 248
(1.1 mi. E of ) :
Reedy Point 39° 34° 75° 34° 5.5 6.0 39° 33.58° 75° 32.47* 1.8 354 1.7 179

- Sources 1

USDOC - NOAR, NOS, 1984

- 2 UusDOC, NOAA, NOS, 1983



Table D-2

Yiolations of Stream Mater Quality Criteria

Salem River Watershed

Sempling
Haterways Station Milepoint )] f. Coliform
Salem River SN 010 26.30 wald) 0/3
Selem River SN 020 25.80 /6 "
Salem River SRt 030 24.00 /20 33
Salem River SAn 03t 23.50 13/51 2/2
Salem River SAH 040 21.70 4/6 "
Salem River SAN 050 20.80 19736 I
Salem River SNt 060 14.50 2/5 on
Major Run SAT 010 _2_2.90. 0.5 /2 0/
Game Creek SAT 020 16.00, 0.2 /4 2/2
Percentage of stations ; 100% 673

violating Criterts

Parameters
s PH
6/2 0/4
0/2 0/3
0/2 0/4

¢ 0/2
0/2 0/4
0/3 0/3 .
0/3 2/5
0/2 0/2
072 0/2
0% ng

Note: (1) B0Dg Criterion is based on Californie Mater Quality Criterfa (5 mg/1).

(2) Amalyzed for freshwater area, based on unfonized MMy Criterion (0.02 mg/1).

(3) 8/6, 2 - Number of samples which violated Criterfs, b - Total nusber of samples.

(4) Tota) M.’is P should not exceed 0.1 mg/1 in streams not discharging directly to lakes

R L -}

10740 o/e 2070
2/S 173 5/5
m on 6/6

10/43 0/2 /3
2/6 0/3 5/5

"/ 0/2 6/
6/6 e 6/6
0/2 0/2 2/2
1/3 0/2 172
89% 12.5% 100%

or impoundments, 0.05 mg/) in any stream at the point where {t enters any lake or reservoir,

or 0.025 wq/1 within & lake or reservolir.

* No available Information.
**  Tidal Water Ares.

Source: WJDEP, 1979.

o
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Table D-3

NPOES Listed Municipal and Institutional Dischargers

1977-78
Average Dally
Effivent Quality
' Design 1977-18
wots Receiving  Treatment  Capacity Avg.Flow 800 S.S.
Map ¢ Permit §  Discharger  Munfcipality  Waters Process  _ wad md /! Rg/dey wg/t  kg/day
P 0028797 Salem Co. Mannington Major Primary 0.015 0.003* 203 5.1 13 0.3
Yo-Tech. Run Extended
School Creek Aeration
* 5 mo. period in 1977
Pé 0024856 City of Salem Sslem Primary 1.28 0.591 5.5 162.2 2.9 58.6
. Salem River .
(4] 0022250 Woods town Woodstown Trib. Secondary 0.300 0.260 n 29.8 19 18.9
L Sewerage to Standard:
Author ity Salem Trickling"
River Filter
[ 4] 0020761 N.J. Oldmans Layton Secondary 0.15 " 0.064 8.1 1.95 2.95 on
E i Turnpike Lake High Rate
Authority ’ Trickling
Filter
WPOLS Listed Industrial Dischargers
1977-78
Average 00111,.
. Effluent Quality
. Design 1977-18 $.$
WPOES Recelving Treatment Capacity Discharge Avg. Flow wos =3
Map # Permit §  Discharger  Municipality  Waters Process nqd Serial #  wgd wg/) kg/day  mg/)  kg/day
re 0004300 Richman Pilesgrove Satem " Industrial 0.03 001 0.027 2670 201.6 570 53.6
ice Cresm River
P8 0005614 Mannington  Selem Pledger  Process - 00 0.179 . - $9.7 40.0
Nills Creek Cooling o
rn 0005151 Anchor Selem Fenw! :k - 002 0.02 - - 206 oN
Mock ing Creet oot 0.15 - - 10.7 6.7

Cerp.

..c

1e-0
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Table D-4
DELAWARE RIVER BASIN COMMISSION

SUMMARY OF 1982 AND 1983 WATER QUALITY - ZONE 5

)

§ .
Mercus Book  (ldvens: Cherry Is,  New Castle Fas Patch Ramxdy Is. Appoquiremink

Paraseter R 78 MIS RN R 45 R 61 RY S5 RS
Dissolved A 5.9 5.9 6.4 6.7 7.1 7.6 7.5
Oygen Mx 1.5 1.3 11.6 10.7 11.0 11.6 1.7
(mg/1) Ma 1.6 2.6 2.4 3.2 6.2 4.8 5.3
] ¢ s s s 3% 3% % 2
Fecal et 171 2 6 2 1 25 16
Caliform Mex  S100 370 90" 3600 260 480 70
(#/100al) Ma 10 10 10 10 ) 10 10
¢ s 2 s % s % 31
Tocal e 0.13 0.14 0.12 0.16 0.13 0.13 0.12
Posphace Mex 0.20 0.2 0,28 1.0 0.2 0.45 0.30
(mg/1) Mn 0.2 0.10 0.2 0.02 0.2 0.01 0.02 4
P) 31 19 57} 2 5" 2 29
NMrraze Ae L9 1.9 1.9 1.8 1.8 1.6 1.5
mtTogen  Mxx 2.9 2.7 2.7 2.7 2.6 2.2 1.9
(=g/1) Ma 1.0 1.1 1.1 0.07 1.1 0.8 0.6
¢ s 19 s 36 3% s 32
Amxxria A 0.2 0.2 0.28 0.3 0.7 0.26 0.26
Ntrogen Max 0.90 0.75 1.05 L1 0.95 1.15 0~ [
(mg/l) | Mo 0.10 0.10 0.10 0.1 0.01 0.10 ¢
< ) s 19 s % % s 2
ol o 7.2 7.4 7.3 7.3 7.3 7.6 7.4
h 7-8 7.8 7.8 8.2 . 803 803 8.0
Mn 6.2 6.7 6.3 6.3 6.1 6.0 6.5
] 5L 2 s % % % 3l
Alkaliriry Ae 418 &2 4l al &2 46 0
Mx si L} % & 61 77 77
Mn % 19 z px} 2 pi) 25
’ s 19 s % 36 s 32
Percls  Ave 0.007 0.3 0.011 .0.020 0.045 0.1 126
Max 0.052 0.255 0.165 0.210 0.330 0.830 0,460
Mn 0.008 0.005 0.011 0.005 0.005 0.003 0.005
¢ % 18 % -1 3% B 3l
xD, e 2.6 2.5 2.5 2.5 2.4 2.4 2.4
Max 4.6 3.5 3.7 3.8 3.0 2.4 2.4
Mn 2.4 21 2.4 2.4 2.4 2.4 2.4
¢ s 2 s 3 . % s 2
Cilorophyll A 10 9 8 9 7 6 5
Max 2% 2 &l % 21.0 2 15
Mn 0 0 0 0 0 0 0 :
¢ % 19 s % 3% s a |
(

Source:

DRBC, 1984
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Table D=5

SUMMARY OF 1982 AND 1983 WATER QUALITY - 2ZONE 6

Smyrna Ship John Mahon
Parameter (RM 44) (RM 37) (RM 31)
Didsolved . Ave 7.7 7.6 7.6
Oxygen Max 12.1 11.9 12.8
(mg/1) Min $.2 5.3 - S.1
i 32 32 32
Fecal Avet® 12 12 11
Coliform Max 60 60 60
(#/100ml) Min 10 10 10
# 33 33 30
Total Ave 0.11 0.16 0.16
Phosphate Max 0.23 0.60 0.30
(mg/1) Min -0.01 0.04 0.04
¢ 30 29 29
Nitrate Ave 1.2 1.0 0.7
Nitrogen Max 1.9 2.0 1.0
(mg/1) Min 0.4 0.6 0.3
f 3l 32 32
Azmonia Ave 0.23 0.20 0.24
Nitrogen Max 0.90 0.80 0.60
(mg/1) Min 0.10 0.10 0.10
¢ 32 32 32
pH Ave 7.4 7.4 7.3
Max 8.0 7.9 7.8
Min 6.5 6.1 5.6
$ 31 k)| 3l
Alkalinity Ave 56 61 74
(ag/l) Max 77 86 93
Min 29 60 47
# 32 32 32
Phenols Ave 0.160 0.201 0.270
(mg/l) Max 0.430 0.370 0.920
Min 0.005 0.020 0.010
¢’ 31 k)| 31
BOD Ave 2.4 2.4 2.5
(ng/1) Max 2.4 2.4 3.4
Min 2.6 2.‘ 20‘
F 32 32 32
Chlorophyll Ave 4 7 19
a Max 13 29 55
(ag/l) Min 0 0 0
0 32 32 32
® Geometric mean .?
Source: DRBC, 1984
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Table D-6

FISHES KNOWN OR LIKELY TO OCCUR IN THE SALEM RIVER PROJECT AREA

Common Name

Scientific Name

Atlantic sturgeon
Shortnose sturgeon
Atlantic tomcod
American eel
Alewife

Blueback herring
American shad
Atlantic menhaden
Gizzard shad

Bay anchovy
Northern pipefish
Summer flounder
siivery minnow
Satinfin shiner
Spottail shiner
Carp

Creek chubsucker
White catfish
Brown bullhead .
Channel catfish
Mumichog

Banded killifish
Atlantic silverside
Tidewater silverside
Striped bass
White perch

Black crappie
Bluegill

Pumpk inseed
Bluefish

Spot

Hogchoker

Acipenser oxyrhynchus

A, Brevirostrum
Wicrogadus tomcod
Anguiila rostrata
RTosa pseudoharengus
A. aestivalis

K. sapidissima
Brevoortia tyrannus
Jorosoma cepedianum
Anchoa mitchill1

syngnathus fuscus
aralichthys dentatus

Hybognathus nuchalis
Notropis analostanus
N. hudsonius
Typrinus carpio
trimyzon oblongus
Ictalurus catus.

1. nebulosus

T. punctatus
FunduTus heteroclitus

F. diaphanus
Menidia menidia
M. peninsulae
WMorone saxatilis
M. americana

————————— . -
Pomoxis nigromaculatus

Lepomis macrochirus
L. gibbosus
Pomatomus saltatrix
Levostomus xanthurus
irinectes maculatus

Sources: U.S. Fish and Wildlife Service, 1981

Tyrawski 1979

U.S. Army Corps of Engineers, 1981
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. Table D-7

FISH CAUGHT B8Y OTTER TRAWL IN DELAWARE BAY

Sand tiger shark
Sandar shark
Smooth dogfish
Spiny dogfisn

Atl antic angel shark
Cl earnose skate
Little skate
Winter skate
Roughtail stingray
Bluntnose stingray
Smooth butterfly ray
Spiny butterfly ray
Bullnose ray
Cownose ray
Atlantic sturgeon
Conger eel
American shad
Blueback herring
Hickory shad
Alewife

At} antic menhaden
At1antic nherring
Gizzard shad
Striped ancnhovy
Bay anchovy
Inshore lizardfisn
Oyster toadfish
Goosefisn

Silver hak

Red hake

Spotted hake
Striped cusk-eel
Ocean pout
Striped killifisn
Tnreespine stickl eeback
Wnite perch
Striped bass

Bl ack seabass
Snowy: grouper
Bluefisn

Fiorida pompano
Crevalle jack

Blue runner

Look down

At] antic moonfish
Pigfish

Scup

Silver percn

-Odontaspis taurus
Carcharninus milberti
Mustelus canis
Squalus acantnias
Squatina dumerili
Raja eglanteria

Raja erinacea

Raja oceliata
Dasyatis centroura
Uasyatis sayi
Gymmura micrura
Gymmura altavela
Myliopatis Treminvillei
Rhinoptera bonasus
Acipenser oxyrhyncnus
Conger oceanicus
Alosa sapidissima
Alosa aestivalis
Alosa mediocris

Alosa pseudonarengus
Brevoortia tyrannus
Llupea narenqus harengus
QJorosoma cepedianum
Anchoa hepsetus
Anchoa mitchilli
Synodus foetens

-Opsanus tau

Tophius americanus
Merfuccius bilinearis
Urophycis ¢huss
Uropnycis ragius
Rissola marginata
Macrozoarces americanus
Fundulus majalis
Gasterosteus acul eatus
Morone anericana
Morone saxatiliis
Centropristis striata
Epinepnelus niveatus
Pomatomus saitatrix
Trachinotus carolinus
Caranx nippos

Laranx crysos

“Selene vomer
Vomer setapinnis

- ‘Orthopristis chrysoptera

St enotomus €nrysops

" Fairdiella chrysoura
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Table D-7  (Continued)

Weak fisn

Northern kingfish
Spot

81 ack drum
Atlantic croaker
Atl antic spadefish
Tautog

Striped mullet
Northern stargazer
Harvestfish
Butterfisn
Northem searopbin
Striped searobin
Sea raven

Grubby

Longhorn sculpin
Seasnail

Fringed flounder
Smalimoutn flounder
Summer flounder
Fourspot flounder
Windowp ane flounder
Winter founder
Hogchok er

Orange filefish

Pl anehead filefish
Northern puffer
Striped burrfish

Source: - Smith, 1982
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Cynoscion regalis ~

Menticirrnus saxatilis

Leiostomus xanthurus

Pogonias cromus

Micropogonias undul atus
Chaetodipterus faber

Tautoga onitis
Mugi! cephalus
troscopus gquttatus

Peprilus alepidotus

Peprilus triacantnus

Prionotus carolinus

Prionotus evolans

Hamitripterus americanus

Myoxocepnalus aenaaus

Myoxocepnalus octodecanspinosus

Liparis atlanticus

Etropus crossotus
Et ropus microstomus
Paralicnthys dentatus

Paralichtnys oblongus

Scopnthalmus aquosus

Pseudoplaironectes amaricanus

Trinectes macul atus

Alyterus schoepfi
Monacanthtus nispidus
Sphoeroides macul atus

Cnilomycteruys scnoepfi
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Table D-8

" SALEM RLVER BENTHIC COMUNITY STRUCTURE

PAS APRIL 198% SURVEY

‘SS 2

S8 4

dingkty ~density s 3 den!ity degaity :
Species ) ) Im [ I /m? U ) /m (] ) /m
Corophium lacustre 1183 98.8 22,3%6.7 200 61.7 3780.0 23 4.4 4347
Corophium sp. 4 1.2 75.6 330 94.0 6237.0 1 1.9 18.9
Polydora sp. 43 131,13 812,17
Polydora ligni 8 2.5 151.2 6 11.3 113.4
Gammarus oceanicus 8 0.7 151.2 3 0.9 56.7 [] 7.5 75.6
Gammarus sp. 7 2.1 132.3 1 0.3 18.9
Cyathura polita 1 0.1 18.7 10 3.1 189.0 1 0.3 18.9 11 20.8 207.9
Cassidisea
lunifrons 1 0.1 18,9 1 0.3 10,9 1 0.3 18.9
Nais sp. 22 6.8 415.8 1 0.3 19.9
Family Tubificidae 14 4.3 264.6 2 3.8 37.8
Microdeuptus sp. 9 2.8 170.1
Polypedilum sp. 1 0.1 18.9 1 0.1] 18.9 1 0.3 18.9 ’
RhlthroEcnoggnl .
arrisi 3 0.2 56.7
Class Hirudinea 1 0.3 18.9
Edotea trilobs 1 0.3 108.9
Melita sp. 14 4.0  264.6
Scolecolepides
viridis 1 0.3 18.9 3 5.7 56.7
Phylum Nemertea 1 6. 18.9
Lembos sp. 3 5.7 56,7
1197 324 351 53
§ species [ 14 9 8
" "0.078 1.435 0.304 1.654
] 0.044 0.544 0.138 0.796
Hoax ) 1.792 . 2.619 2.197 2.079
A = Shannon-Weiner Index of Diversity ({Mcintire and Overton, 1971)
e - Evenness Index (Pielou, 1966)
H = Potential aninun‘biveristy Ln Species) (Shannon and Weaver, 1949; Margalef 1968)
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Table: D=9
RESULTS OF BCM MACROINVERTEBRATE SURVEY
OF OVERCOARD DISPUSAL SITE IN
SALEM COVE
JULY 26, 1983 _
Sampling Stations
- BCM- 6 BCit- 7 BCM-8
. ‘ - Grab Grab Grab Grab Grab Grab
Classification* A B A B A B
NEMERTEA (proboscis worms)
Anopla
Paleonemerta
TUBULANIDAE
Tubulanus pellucidus -- 1 2 1 - -
Anii™r YA < /\\1
PoTychaeta (aquatic worms)
Spionida
SPIONIDAE
Scotecolepides viridis 3 2 3 4 1 --
Oligochaeta (aquatic earthworms)
Haplotaxida )
ENCHYTRAEIDAE .
Enchytraeus -- 2 - 1 -- --
ARTHROPODA .
Crustacea
Isopoda (sow bugs) .
ANTHUR IDAE
Cyathura polita -- 2 1 -- 51 44
Amphipoda (scuds)
GAMMAR IDAE
Gammarus daeberi ' 7 5 5 10 -- --
COROPHIIDAE
Corophium .. -- .- -- 1 1
Insecta
Diptera
CHIRONOMIDAE  (midges) -- -- -- 1 1 --
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Table D-9 (Continued)

Sampling Stations

- BtM-B -
Grab Grab Grab Grab Grab Grab
Classification* A B A B A B
MOLLUSEA
Bivalvia
Pelecypoda
MACTR IDAE :

Rangia cunesta S
Total number of individuals 10 12 11 16 54 45
Total number of species 2 5 4 6 4 2

*Classification system used is as follows:

PHYLUM
CTass
Order
< Familv
Génus species

Source: BCM Eastern Inc.
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Taple D-10
SEDIMENT CHEMICAL LEACHATE ANALYSIS

PARAMETER _ SEDIMENT SAMPLING SITES * i
(A11 units are mg/2 >alem Kiver  lnetectable || Toxicity?
unless stated) 1 2 3 4 Limit . [|Standards
Cyanide Total BDL | BDL | BDL | BDL |0.02-0.03 0.2
Arsenic BOL | BDL | BOL | BDL [0.01 5.0
Barium 0.5 |BDL | 0.3 |BDL [0.05 100.0
Cadmium BDL | BOL | BOL { BDL 10.0008 1.0
Chromium Total 0.03}8DL | BOL | BOL 0.0l 5.0
Lead BOL { BOL | BDL { BDL 0.008 5.0
Mercury BDL | BDL | BOL | BOL [0.002 0.2
Nickel BOL | BDL | BDL | BDL |0.006 -
QT wn BOL | BOL | BDL | BDL |0.001 1.0

0i1 and Grease
(Soxhlet extraction)||BDL | 8 13| 9 10.05 -

Copper BDL | BDL | BOL |0.006/0.0015 -
Zinc 0.0210.0210.01} 0.1 {0.007 -
Benzene 0.001 -
Carbon tetrachloride 0.001 -
Chlorobenzene 0.001 -
Chloroform 0.001 -
PCB 0.005 -
DDT and Metabolites 0.001 -
Phenolic Compounds
(as phenols) .003 {.022].005] .005;0.002 -

bis (2-ethylhexyl)

phthalate i 0.01 -
pH 6.86(4.35|7.27.05
Total Organic Carboni| 7 157 186 | 51

Sulfate 34 64 |22 | 34

(1) See Figures 6 & 7 for sampling station
(2) Source: 40 CFR 261-24
BDL - Below Detectable Limit
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Table D-11

SALEM COVE CHANNEL WATER AND SEDIMENT TESTING RESULTS
EPA ELUTRIATE
BCM JULY 26, 1983 SURVEY

Water -
Column Sampling Stations
Parameters and Units Composite BCM-1 BCM-Z  BCM-3  BLM-4 BCH-5—
PESTICIDES & PCB (mg/1)
PCB A-1016 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
PCB A-1221 <0.16 1 <0.16 - <0.16 <0.16 <0.16 <0.16
PCB A-1232 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
PCB A-1242 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
PCB A-1248 <0.01 <0.01 <0.01 = <0.01 <0.01 <0.01
PCB A-1254 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
ruo A-1260 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Aldrin <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
a-BHC <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
b-BHC <0.003 <0.003 <0.003 <0.003 <0.003 <0.003
. d-BHC <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
g-BHC <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Chlordane <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
4,4'-pDD <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
4,4'-DDE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
4,4'-0D7 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Dieldrin <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Endosulifan [ <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Endosulfan I <0.004 <0.004 <0.004 <0.004 <0.004 <0.004
Endosulfan sulfate - <0.004 <0.004 <0.004 <0.004 <0.008 <0.004
Endrin <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Endrin aldehyde <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Heptachlor <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001
Heptachlor epoxide <0.001 <0.001 <0.001 <0.001 <0.001 <0.00!
Toxaphene <0.003 <0.003 <0.003 <0.003 <0.003 <0.003



D-42

Table D-11 (Continued)

Water
Column Sampling Stations
Parameters and Units Composite BCM=T BCM-Z  BCM=3 BCM- & BTM=%

PURGEABLE HALOCARBONS (mg/1)

Chloromethane <0.1 0.1 0.1 <0.1 <0.1 <0.1
Bromomethane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Vinyl chloride <0.1 0.1 0.1 0.1 <0.1 <0.1
. Chioroethane <0.1 0.1 0.1 <0.1 <n.1 0.1
Methylene chloride <0.1 <0.1 <0.1 0.1 <0.1 <0.1
Trichlorofluoromethane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1.1-Dichloroethene <0.1 <0.1 <0.1 <0.1 <0.1 0.1
1,1 Dichloroethane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
trans-1,2-Dichloroethene <0.1 <0.1 0.1 <0.1 <0.1 <0.1
Chloroform : <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1,2-Dichloroethane <0.1 <0.1 <0.1 0.1 <0.1 <0.1
1,1,1-Trichloroethane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Carbon tetrachloride <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Bromodichloromethane <0.1" 0.1 0.1 <0.1 <0.1 <0.1
1,2-Dichloropropane <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Trans-1,3-Dichloropropene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Trichloroethene <0.1 <0.1 0.1 <0.1 <0.1 0.1
Dibromochloromethane
‘and/or
1,1,2-Trichloroethane _
and/or .
¢is-1,3-Dichloropropene <0.1 P.1 <0.1 €0.1 0.1 <0.1
Bromoform | <0.5 <0.5 0.5  <0.5  <0.5  <0.5
1,1,2,2-Tetrachloroethane
nd/or
Tetrachlproethene £0.1 0.1 0.1 0.1 0.1 <0.1
Chlorobenzene £1.0 £1.0 1.0 1.0 1.0 <1.0

\_
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Table D-11 (Continued)
4

Water

Column Sampling Stations )
Parameters and Units Composite BCF-T BLM-Z BCM-g -~ BCH-4 BCH-S

PURGEABLE AROMATICS (mg/1)
‘Benzene . 0.1 0.1 0.1 <0.1 <0.

1 <0.1
Toluene ' <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Chlorobenzene <0.1 0.1 0.1 0.1 <0.1 <0.1
Ethy! benzene <0.1 <0.1 <0.1 <n.1 <0.1 <0.1
1,3-Dichlorobenzene <0.1 0.1 0.1 0.1 0.1 <0.1
1,4-Dichlorobenzene <0.1 <0.1 - 0.1 <0.1 <0.1 <0.1
1,2-Dichlorobenzene <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

METALS AND MISCELLANEOUS (mg/1) }
Di-2-Ethy-hexylphthalate  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Arsenic (GF) 0.006 0.008 0.011 0.006 0.004 0.005
Barium (GF) 0.013 0.202 0.188 0.318 0.176 0.150
Cadmium (GF) <0.0005 0.0009 0.0005 0.0005 0.0007 0.0008
Cyanide <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Chromium (GF) 0.005 <0.002 <0.002 <0.002 <0.002 <0.002
Copper <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
Mercury ’ 0.0007 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nickel <0.06  <0.06  <0.06 <0.06 <0.06  <0.06
0il & grease (Sox) 2 2 <1 <1 <1 2
Lead (GF) <0.002 0.014 0.012 0.013 0.015 0.018
Phenols, as Phenol 0.062 0.183 <0.002 0.02 0.032 0.03?
Selenium (GF) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
linc : 0.05 <0.01 0.03 0.13 0.10 0.09
Dissolved oxygen* 6.6 - -- -- --
Temperature* 27.0 -- -- -- --

pH (field)* 7.4 - -- - -

*Average of 5 readings

Source: o(CM Eastern, 1984



DELAWARE RIVER BASIN COMMISSION

sab.2 D—s

SUMMARY ‘OF 1982 AND 1983 WATER QUALITY - ZONE 6

' "~ - Smyrna Ship Joha Mahon
Parameter (RM 44) (RM 37) (RM 31)
Dfdsolved . Ave 7.7 7.6 7.6

Oxygen Max 12.1 11.9 12.8
(mg/1) Min 5.2 5.3 . 5.1
# 32 32 32
Fecal Avet 12 12 11
Coliform Max 60 60 60
(#/100ml) Min 10 10 10
¢# a3 33 30
Total Ave 0.11 0.16 0.16
Phosphate Max 0.23 0.60 0.30
(mg/1) Min 0.01 0.04 0.04
# 30 29 29
Nitrate Ave 1.2 1.0 0.7
Nitrogen Max 1.9 2.0 1.0
(mg/1) Min 0.4 0.6 0.3
# 31 32 32
Ammonia Ave 0.23 0.20 0.24
M trogen Max 0.90 0.80 0.60
(mg/1) Min 0.10 c.10 0.10
# 32 32 32
pRB Ave 7.4 7.4 7.3
Max 8.0 7.9 7.8
Min 6.5 6.1 5.6
# 3l 31 3l
Alkalinity Ave 56 61 74
(mg/l) Max 77 86 93
Min 29 60 47
# 32 32 32
Phenols Ave 0.160 0.201 0.270
(mg/1) Max 0.430 0.370 0.920
Min 0.005 0.020 0.010
N 31 3l 31
BOD5 Ave 2.4 2.4 2.5
(2g/1) Max 2.4 2.4 3.4
Min 2.4 2.4 2.4
# 32 32 32
Chlorophyll Ave 4 7 19
s Max 13 29 55
(mg/l) Min 0 0 0
# 32 32 32

® Geometric mean

Source: DRBC, 1984





