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United States Depanmenc of the Interior 
FISH AND WILDLIFE SERVICE 

It. Colonel G. William Q.linby 

P.O. BoxS34 
105 Whi"' Horse Pike 

Absecon, New Jcney08201 
(609) 6<46-9310 

Mardi. 16, 1989 

District Ergineer, Rtlladelphia District 
U.S. AIIDy OXps of Ergineers 
OJst:an Halse, 2rd and Olestrut Streets 
Rtll.adelphia, Fennsylvania 19106-2991 

Dear Colonel Q.linby: 

Enclosed is the F:\sh and Wildlife Sexvice's (Savice) report on the 
anticipated fish ard wildlife inpacts resUl~ fran the AIIDy Corps of 

• En;Jineers piqlOSE!d m:xllfication of the Salen River Olanne1, Salen, New 
J~. 'Ihls report has been prepared pirsuant to Section 2(b) of the Fish 
ard Wildlife Coordination l\ct (48 Stat. 401, as amE!R3ed: 16 U.S.C. 661 et 
seq.) ard is for inclusion in yoo.r final feasibility report. 

our report is based on project plans provided in the Noveniler 1988 Interim 
Feasibility Report Environmental Assessment ard upon field investigations by 
Service persamel.· 'Die Service has sul:mitted two planning aid reports to the 
Corps con::ernin;J the Salen River project. our first report was sul:mitted in 
5ept:entler 1986, ard presented a general characterization of fish and wildlife 
resooroes in the area. our second report was sul:mitted in August 1987, and 
presented the results of an interagency fish sanplinq survey and a 
reooonaissance of waterfowl;watemird use in the project area in oroer to 
assess fish and wildlife inpacts from the piqlClSE!d channel modifications. 
l\dditiooally i.ie have also provided the OXps a July 17, 1987 letter cx:mnentinq 
on the. assessment of inpacts from piqlOSE!d avert>oard disposal in Salen OJve 
(Appendix B) • 

'Ihls report has the ooo::urrenoe of New J~ Divisioo of Fish, Gane and 
Wildlife, as indicated by the enclosed C1JfTi of the letter fran Director Geol9! 
P. Hcwanl (Appen:lix B). If there are any questions con::ernin;J the report, 
please oa1tact Allen Jackson of 11rf staff. 

Sincerely, 

CZ'IJ '7 'r"' 
P//-.Y~··\:-t.:t~ 

Clifford G. Day 
SUpervisor 

•·y AKE PRIDE IN AMERICA'" 
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'Ibis ocnstitut:es the Fish and Wildlife service's (service) report en fish and 
wildlile iJipct:s which can be expected as a result of :inplementing the Anny 
Clol:ps of Enqineers (Clol:ps) selected plan to iDprcve navigatial in the Salem 
River, Salen OJunty, New Jersef. '!he report has been prepared p.irsuant to 
Sectial 2(b) of the Fish and Wildlife ooordinatial Act (48 stat. 401, as 
amended; 16 u.s.c. 661 et seq.) and is for inclusial in the ~rps Final 
Feasibility Report and Envin:nnental. As cent. 

'!he RPOrt received cxn::uxren::ie of the New J~ Divisial of Fish, Game and 
Wildlife as inlic:ated in the erx:l.osed canespadence (Appen:l.ix B) • 

'!he report is based al project plans provided in the NavelltJer 1988 draft 
Interim Feasibility Report - Main Report and Envinnnental .'\sMSsment, and 
upcn field investigations by service perscmel. '!he service subnitt.ed tr.o 
plannin:J aid reports to the Clol:ps cxnoemin;J the Salen River project. ()Jr 

first report in Septeniler 1986 presented a general characterization of fish 
and wildlife resources in the area. ()Jr seconi report in August 1987 
presented the results of an i.nteragerx::y fish sanplin;J survey and a 
reccnnaissanoe of waterfowljwat:emlld use in the project area in order to 
assess fish and wildlife inpacts fran the proposed channel modifications. 
Additialally, we also provided the Clol:ps a July 17, 1987 letter cc:mnent:in;J al 
the ass 1ent of inpacts fraD proposed overboard disposal in Salen cave 
(Appen:l.ix B) • 

'!he service requests that no part of this report be used oot of context and if 
the report is reproduced, it should appear in its entirety. Ari'¥ information 
excerpted frail the report should be properly cited and include the page m.urber 
frail which the informatial was taken. 

PRlJB:T IESaUPl'ICN 

'!he existing Salen River Federal Navigatial Project, adopted in 1925 and 
initially dredged to authorized dimensions in 1928, provides navigational 
access between the City of Salen, New Jerse'f and the llelawaril River Federal 
Navigatial Project (Figure 1) • '!he authorized channel is appraxilllately 5 
miles lCl'IJ and has a project depth of 12 feet at mean low water. Olannel. 
width is 150 feet in Salen OJve, narrowirg to 100 feet at the "cut off" at 
Simickscn I.andirg, and provides a 450 foot wide berthin;J area. '!he 
authorized dlamel extenls fraD Elsinboro l?llint at the southwestern =rner of 
Salen Q:Jva to the New Jersey Route 45 highway br~ in Salen. Dre:lgin;J of 
the Little Salen River partial of the channel has been deferred because 
ackii.tialal depth is not I'8C1lired in that reach. 

In 1928 the present authorized dimensions and the "cut off" 1llel:'e established. 
In 1934, 1937 and again in 1945, maintenance drea;1in;J was required in the 
uppet1llCSt partial at the authorized project knam as the Little Sa].em River 
located between the Penns Neck (Route 49) bridge and the Route 45 bridge. i:ue 
to the absence of ocmnercial navigatial in the upper partial of the river 
since the 1945 drecl;Jin;J, maintenance efforts have involved primarily the 
sectiat of river downstream of the Penns Neck br~. Maintenan::e drea;1in;J of 
this sectiat has been perfocned in 1946, 1960, .J.984 and 1988. Dre:lge material 

c~ 

1. 
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'Die first several pages of this report provide a review of the fish and 
wildlife rescm:ces within the project area. 'Jhis i.nfacmatial does not 
xequize respcnse. 
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Fiqure 1. Project Impact Area 

~'· 

was rem:M!d priJDarily ftan a zone abcut u,ooo feet lono where the channel 
transits Sal.em o:we am dispo6Ed adjacent to the channel.. Upstream of the 
transitial fran Sal.em o:we to the Sal.em River prcper, no JDaintenanoe dredqi.rq 
has been racpired since 1946, as depths in this partial of the project 
upstream to the Penns Neck br~ have naturally exceeded the aut:harized depth 
of 12 feet am do not shoal. 

'Ille Cbrps prcpases (Figure 2) to no:lify the channel dimensicns t.o the Penns 
Nec:k bridge providin;J an 18 foot depth at mean low water am a channel width 
of 180 feet. 'Ille prcpc:sed project wculd extend the Delaware River segment of 
the channel. an additiaial 200 feet, fran the U-foot depth to the 18-foot 
depth oontaJr. '!he plan also proposes wiclenin:;J the berthin:1 area ftan 450 
feet to 475 feet. 'Ille channel wculd have a J to l side slope am generate 
approximately 1,267,000 OJbic yan:ls of dredge spoil to be rem:M!d by hydraulic 
pipeline dredge. All dredged material wculd be placed in the active uplam 
dika:i disposal area at Killcxtlook near Pemsville, whidl is associated with 
the main Delaware River federal naviqatial dlannel.. Accordin;i to the Cbrps, 
estimated iDpacts fran prcpc:sed dredqi.rq include losses of 7 acres of 
vegetated Wl!tlan:ls am 2.s acres of shallow water habitat. 

FISH AND WllDLIFE RESOORc:ES 

Habitat Description 

'Ille Sal.em River drains approximately llJ square miles of the Delaware River 
basin in Sal.sm camty. It begins as a nxxlerately fast-m:ivi.rq stteam am 
beocmes a slOIHIDVi.rq tidal river before aipt:yi.rq into the Delaware River 
estuary at river mile 60. 'Ille river disdlarges an average of lJl OJbic feet 
per second, has an average tidal raR:JB of 5.4 feet am is generally 
oligchaline (0.5-5.0 J;pt). 'Ille river at the upper end of the maintained 
read! (Rcute 49 brictJe) is approximately 400 feet wide. It broadens to 4,000 
feet before ent:erUq Sal.em o:we. New Jerse'f water quality stamaJ:ds specify 
the followirq uses for the Sal.em River: industrial water supply after 
reascnable treatment; wildlife; prcptgatial of resident fish am other aquatic 
life, passage of anadJ:aJnls fish; primary oontact reczeation: am, navigation. 
Existin;J water quality in the project read! is poorly~. A si.rqle 
water sairple taken by the O>rps in JW.y 1983 in:licated acceptable water 
quality. CliUllllll sediment testi.rq by the Cbrps in 1983 suggests that 
sediments are not c:art:aminated by metals or toxic mganics (U.S. Ararf O>rps of 
E:BI:ineers, 1984; Ic:ht:hyoloqical Associates, Inc., 1980). 

Agricultural, wetland and residential/iroustrial are the daninant lan:i uses 
bcm:lerin;J the Sal.em River. Agricultural fields are generally located inlam 
fran the river, tril:ut:aries am adjoinin;J wetlan:is. E>amples of this cover 
type can be found alono Allmelll:iury Road and Fort Elfsborg Road south of the 
river and Pems Grclle/Sal.em Road north of the river. Slllall grains (lolheat and 
com) are the most i.nportant crops. 

Estuarine intertidal emergent wetlam is the major wetlam type in the project 
area. 1his wetlanl type occurs al both sides of the river, often followi.rq 
unnamed tribJtaries a mile or DDre inland. Saltmarsh cordgrass CSpartina 
alterniflora) is OCllllal at the llDlth of the river al both shores, particularly 
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within the SUpawna Meadows Naticntl Wildlife Ref\J:;Je. OmlDl reed grass 
(Blragmites ~) is dcminant in upriver and tri.bita:.y wetlan:ls; for 
exmrple, al the island north of Sinnickson t.anlirg. ~ -Uan:ls at the 
upper end of the project area are oc:mpri.sed of mixed ~ter species such 
as wild rioe ~ ~), arrow arum (Pe1tarma yimW.ca) and 
spatt:amck ~ ~) • Exanples in::ll.Kle Fenwick creelc (Little 5alan 
River) and Kannin;Jta1 Meadow (Waltoo, T.E. and Patrick, 1973) • 

'Dle towns Of Fort Elfsb=;, oalG«xxl Beach, Sinniclcsal Lanciln; an:! 5alan botder 
5alem Cove or the 5alan River al the scaith side. No oamunities border the 
north side of the river, which is mainly wetland. Supawna Meadows Naticntl 
Wildlife Refuge (Figure 3) ooa.ipies a laJ:ga tract at the mouth of the river's 
north side. 

Shellfish 

'Dle Salem River project area is located 13 nliles upriver frail Delaware River 
oyster (C@S§O§tma -~, . seed beds and leased plillltitg grounds. Seed 
pids are harvested for seed during May and June (when permitted) by the oyster 
:industry for plillltitg in leased areas. Oysters are relatively sensitive 
ozqanisms. A decline in oyster harvest during the late l950's to the late 
1960's was attrib.tt:ed to a c:aii>inatial of ~estinq. disease, predaticri, 
fouling ozqanisms and poor water quality (U.S. Fish and Wildlife Service, 
1981). 

CXm!emial and t:ect:eatiooal shellfisheries for blue crab (callinectes ~) 
exist in Salem Cove. Adult crabs ~ ftan deep water hibematial in bay 
sediJnents during the spring IDOnths. Youn;J Of the year crabs, mostly spawned 
in areas 1'urther downbay, migrate to the vicinity of Salem Cove in early fall. 
'lhe blue crab is caisidered a major oamnerci.ally harvested shellfish in the 
Salem Cove and the Delaware Bay (U.S. Anrtf, eoqis of Engineers, 1984). 'Dle 
lower portial of the Salem River is also used for recreatiooal crabbing (U.S. 
Fish and Wildlife Service, 1981) • 

Finf ish 

'lhe Fish and Wildlife Service (1987) and th3 New Jerset Department of 
Environnental Prot:ectial conducted sanpling activities in May and June of 1987 
in 5alem River and Cove. A total of l, 130 fish were collected and identified, 
representinq 20 different species. Ninety percent were represent:ed by bay 
anchavy ~ mitchilli) (69 percent). striped killifish (F\niulus ~) 
(8 percent), Atlantic silverside ~ ~) (7. 7 percent) and white 
perd1 <H;m;m americanal (6 percent). 'Dle ranaining species in::l\X:la cazp 
CCVPrims ~), bluefish Cl'gnatg!ps saltatrixJ, pmpkinseed ~ 
~). llllllmi.choq (~ beteroclitus), white catfish (Ict:alurus ~) , 
Atlantic meMaden (Breyoortia ~), gizzal:d shad (~ gprjjarup) , 
alewife (Al!m Tfflrltjym>mµs\, American sta::l (~ sapjdjAAima), blueback 
herring (A. aestivalis), channel catfish (J:. ruoctatusl, white crappie 
lE!:mllW! !VV'J.!.l.aris) , American eel CMmlillA ~) , suniial CSoc:dlthalm.Js 
~), golden shiner CNgtemigcrns crysolarns) and brown btllhead (J:. 
W!l06\!S). In aalitial were grass shrinp (Palaengietes ~) and vario.is 
species of crabs • 
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Of partiallar oote is the sanple presence of American shad, a state listed 
threatened species. Lupine (1987) deteJ:mi.ned that these shad were jweniles, ' 
whidl overwintered in the estuary. ltJSt of the other fish species collected 
were also juveniles that utilize the lower Salem River as a rursety area. 

'Ihe New Jersey Divisiat of Fish, Game and Wildlife Dalit:ors American shad to 
detemine pcpl].atioo size. Recent water cpslity iJrprovenel1t.s are believed to 
have had a beneficial effect at the e>q:en:lin:;J shad popllatioo in the Delaware 
River. 

In ackiltioo, various stu:lies have addressed fisheries in the vicinity of the 
Salem River stmy area. Waltat and Patrick (1973) examined aq.iatic 
CClllll.Jnities of the Delaware River estuarine marshes. A relative measure of 
ab.Jn:lan:le was assigned by field persainel. rargin;J fran al:lun::lant to rare. 
lil.ite perd1 were frequent inhabitants of the Salem River. American eel, 
alewife, Atlantic nranbaden and brown b.tllhead were rare. 

Zidl (1977) performed an inventory of anadzQIDlS fish for the New Jersey 
Divisiat of Fish, Game and Wildlife. 'Ihis study collected existin;J 

• informatioo and performed field investigatiats at anadralnJs clupeicl spawn.i.rq 
runs. Alewife spawnin;J runs were o::intimai in the Salem River, but shad 
spawnin;J runs were not detected. Anadrcm:llls fish mi.grate frail Mardi to May 
and Sept:aii>er to NaveiDer (BCM Eastern, Inc., 1984). 

M:>re informatioo is available about finf ish in Salem O:We than in tidal 
portiats of the Salem River. Idlthyological Associates Inc., (1980) .collected 
9 species of finfish <XIJPrisin;J 662 spec.imens in two, lo-mi:rute trawl sant>les 
(10-foot trawl) in the Dela1o1are River ~tely 50 feet off oaJa.iood Beadl 
in early sumner 1977. Bay andlOlly (53 peroent) and spot (Tajrntgnw 
xanthurys), (45 percent) were the dc:minant species in the sanple. Tidewater 
silverside (H. ~) , northern pipefish (SVgnatlUJs ~) , white perdl, 
striped bass ~ saxatilis), sumner floun:ler (Paralichtlws ~) and 
hogdloker <sexmtha1Jrus ~l were also taken. Aoother ~e yielded 
seven species and 187 spec:ilDens. Atlantic menhaden cx:mprised 72 percent of 
the eaten. other species included spat bay andlovy, Atlantic silverside, 
white perdl, striped bass and bluefish (U.S. Fish and Wildlife service, 1981) • 

Himcllak: (1981) collected 8 species of fish cxmprisin;J 72 specimens in a sin;Jle 
l<Hnirute trawl sanple at the DDJth ot Salem River at Novent>er 17, 1980. 
lllite perd1 and spot cx:mprised 90 peroent of the eaten. carp, gizzard shad, 
brown 1::1Ull1-1, channel catfish and hoqdloker made up the remairder of the 
sanpl.e. 

Ichthyological Associates Inc., (1980) sanpled icthyq>lanktal in Salem cave on 
May 4, 1977. Four, five-miratte tows yielded 61 larvae nipresenti.n:J foor tal<a. 
striped bass ~ 66 percent of the total eaten. other laxvae collected 
were white perd1 and creek chubsucker (Senptilus atrnnagJ.latusl (U.S. Fish an::! 
Wildlife service, 1981). 
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Wildlife 

'Iha 8alem River ard adjoinin;J "Wetlanis provide valuable habitat for thoosan:ls 
of mi.gratmy waterfowl anroal.ly. A river census is corduc:ted each year in 
early Jan.w:y to mcnitor popllatioos. 'Iha 1985 aerial census, 'Whidl begins at 
Fart El.fsbol:9 RDar:t ard ends at 8alem canal., disclosed 8,225 Canada geese 
OIJlntA canader!siS) , 600 black duck ~ Illi2dm) , 400 mallard (A. 
platvdMlci!Qs) , 100 American widgeon (A. americanal , 100 scaup ~ Jm) , 
500 blfflehelld Cl!!'P""i"l' ~) ard 50 tmm:a swan ~ colupbianus) 
(U.S. Fish ard Wildlife SerVica, 1985) • 

SUpllWna MelldcMB NatiCllal. Wildlife Refllge, under the administratial of the 
Scvica's Tiniaml NatiCllal. Envi.rcnlEntal center, provides excellent 
interspersial of aq.Jatic ard wetland habitat north of SinnicJcscn landing. It 
is pllrtiallarly valuable as a stopaver locatial during waterfowl migration for 
restinJ ard feaiirg when species cxxurrenoe ard populaticn are at qit:inDn 
1-111. 

Scvice i:eccnnaissance of the project area inilcates that waterfowl ard other 
wat:emirds do not nest in wt.lands boitleriRJ the south side of the oxbow 
islancl adjacent to the "Oit off" (Figure 1) • 'Iha river bank is steep ard 
bmdend by deme stands of calllDI reed. Nest.in;i activity in this illmadiate 
- ws not cblarvad (U.S. Fish ard Wildlife Service, 1987). 

'Dia -.i.nin;J wetlanis al the oxbow islard, as well as the tidal tributaries 
"'1idl flow through the islani, provide feaiirg ard restirg habitat for variaJS 
wtartowl and watel:birds. '1he wet:lards are also being utilized by 111.lSkrats 
unam zibethirusl . McCauley (1987) reports that the oxbow islard yielded 
600-700 lllJSknts for two part-tine t.raprs during the ~in] seascn between 
llcMllbei' 15 to Mllrdl 15, McCauley also believes the islani can sustain a 
1,000-1,200 yearly harvest of this species. · 

Widjeakcq (J\Rlenilx B) reports the area is heavily utilized by mi.gratin] ard 
winteriP:J waterfowl fraD Sept:eatler through March, ard by llllSla:at ard river 
otter Ul&'A canader!sis) • other wildlife usin;J the project area llci.ude red 
fCllC mw- l!!.llml , raa:lOCXl ~ l.gtgc) , striped sJamk IMeWitis 
lll!IEitl.lll , east.em oottcntail (SVlvilagus floridan.Jsl , 'Whitetail deer 
(Mmpileus vi.z:giniarus) , ring-necked ~ CBJasiannus oo1dti.cusl ard 
AIDllrican wcodcoclt (Scolcgx ~) • All of these fawia eiccept woodcock are 
llm8 typically associated with upland habitats, priJDarily forest ard fields. 

Qdllr the ptOriaials of the Scvice's Mitigaticn Policy ~ ~. 
Vol. 46, Ho. 15, Jl!llllllXY 23, 1981), the wetl.ards ard nearshore shallCMJ in the 
project - bllve l8llm to high habitat value for shellfish, finfish, 
watartawl and watmbil:d species. 'Iha cover types that walld be illplcted by 
the project are estuarine ~. estuarine intertidal ard esblarine 
.mtidal. 'Iba evaluaticn species for the estuarine emerqent CXJ11er type is the 
black cb:lt, a species of special eapwiis in this regicn. 'Iha snNY egret 
<B:JmttD tlmlA) was evaluated as a trapent: .inhabitant of the esblarine 
intertidal area, 'While the American shad (a State threatened species) was 
waluated for the estuarine subtidal cover type. 'Iha habitat in the project 
i!!pllCt area is of medium to high value for these evaluaticn species ard is 
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relatively aburrlant CX1 a nati<Xll!ll basis. 'Iha Scvice's miti.gaticn goal is no 
net loss of in-kind habitat value, 'While minimizin] the loss of in-kind 
habitat value. 

Federal Erxlarqered ard 'lhreatened Species 

Except for ocx:asi<Xlal transient species (bald eagle, pei:egrine falcon) , no 
federally listed or pn:posed threatened or en:Sangered species are known to 
occur within the project area. 'Iha project area is within the historic ~ 
of the federally designated en:larqered bald eagle (Haliaeetus Jtnznprtmma) 
and pengrine falcon <nim pereqrims .mm.DJ • 'Dle CXlly ocnfimed pair of 
nesting bald eagles in New Jersef is in amtlerlard ewnty, southwest of the 
project area. Nesting activity has also been cilseEved in Manni.rgton Meadows 
and in Alla.1ays Creek (Cl.ark, 1987) • Alt:hcu;ib these nesting atteapts have not 
been successfUl, they provide eviden:le of potential eagle nesting habitat. 
Additi<Xlally, a pair of eagles reoent:ly averwiritend durin] 1986 to 1987 in 
~ Meadows (Clark, 1987). 

PeJ:egrine falcons nest CX1 the Delaware Memorial Brid;Je, located about 8 miles 
north of the project site. Reynolds (1987) nports nesting activity CX1 this 
bridge durin] the last 3 years, but nesting success is unkn:Jwn. 

'Iha enda1¥jerEld shortnose sturgeai (Aci.penser brevirostruml has been collected 
in the Delaware River in recent years near Artificial Islard, about 6 miles 
scuth of the project area (Masni.k ard WilsCXl, 1980) • It has also been 
reported in the vicinity of Pea Patch Island. No collectiCXlS have been 
reported frail the project site; however, it may occur in the Delaware River 
ard possibly in the lower 8alem River. Table 1 (J\Rlenilx A) is a list of 
Federally ElldanJered and 'lbreatened Species in New Jersef. 

state Erdarqered ard 'lbreatened Species 

'Die project area is in the breeding I'ar9I of the err:lan;iered sedge wren 
Ccist:ot!mys platernisl : in the un:xxifimed wintering rmqe of the eRian;!ered 
Q)qler's hawk (A<tj.piter ~); in the ~ of traditiCllal. nesting sites 
far the eRian;!ered Henslow•s sparrow (Alm!'rlranus benslowii) : may be partially 
within the breedin;J rarqes of the threateled savannah (PMfflzwlwt · 
samwid!ensisl and ~ sparrows lll!mrrlpmy§ sayamaruml : may be 
partially within the targB Of the en:larqered east.em tiger sa1aman::ler 
(AniM!tqlp tl!ldmlml ; and, is within the I'ar9I of the en:Sangered boq turtle 
~ p.!bl.trilergii). 'Iha bald eagle (en:lan:Jered), pei:egrine falcon 
(erdangered) and the thxeatened osprey lfDl:J:Uw haliaeb!S) tmabit areas 
adjacent to the project site. Bald eaqle and peregrine falcon are diso1ssed 
atxMl. ClaJ:k (1987) reports 9 successfUl osprey rests in 1987 al Artificial 
Island. 

Anerican shad (threatened) was di SQIS68d previaJSly in the finfish sectiCXl. 
'Iha sbort:ncse sturgeai (en:Sangered) is di.....,•ssed above. Table 2 (JIRlendix A) 
presents a list of ~ and 'lbreatened Wildlife in New Jerset (federal 
and State status) • 
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ASSESSHm1' OF JMPACl'S 

'lbe selected plan involves mdifyinq the existinq 5alem River by deepenirg the 
navigaticn chamal fran a depth of U to 18 feet and widenin;i fraD a width of 
150 and 100 feet to lBO feet. 'lbe existing 5 mile channel will be exteR:led by 
200 feet frail the U foot to the 18 foot a:ntour in the Delaware River. 'lhe 
selected plan also proposes wideniJg the berth.in;J areei/tumirq basin at Salem 
Port fran 450 to 475 feet. utilizinq a 3 to 1 side slcpe generates 
llppEtlXimat:ely 1, 267, 000 aibic yards of dredge spoil. All c1ra:i<]ed material 
will be ~ by hydraulic dredge ani placed in the active uplard diked 
dispcaal area at Killccbcok mar Pemsville. 

&tvircnnental iDplcts "1ich ww.ld result tran the proposed project fall into 
two catagories: 1) water <pllity illpcts; and 2) diiect loss of habitat 
(shallow water and wetlands) • 

Water <pllity illpcts are associated with water oolunn degradation fran the 2 dredginq opemtioo. Aey activity wch adversely affects water quality durinq 
spring ard fall has the potential for int:erferinq with or haltilg fish 
paseage. Water <pllity prd>lems oculd also illplCt fish mrsery areas. For 
exzmple, migraticn spawniJg and early growth of anadramous fish may be 
dim:upted by tutbidity depn:tin:J oo the type of dredge ecpipnent used and time 
of clradginq. Dredqe inilced turt>idity may also interfere with fish lllCM!lllel1ts, 
llllDther fish eqJ& and cloq gills. 'lhese adve%se illpcts can be minimized by 
usinq hydraulic dredqinq or by timinq JDechanical dredging to avoid the mooths 
Of Mllldl, April, May, 5eptalt>er, oct:dler and NcM!lltler. Since the Corps 
proposes to hydraulic dredge, we do not anticipate the illpcts to fishery 
~ to be significant. 

3 water quality illpcts are also not eicpected. to have significant iiipact up:in 
the existinq blue crab pqulatioo provided hydraulic dredqinq is utilized. 
IlndJinq may interfere with cral:lbinq activities depn:tin:J oo their proxilnity 
to the c:hannel, as wall as the seasoo when dredqinq oo::um. Horoleller, crabs 
irhlbit soft battan areas. 'lhey wallci not be expected to be found alooq the 
chamal slcpe or in the :lmnedi.ate area of the channel (Dobano, 1989). Beinq 
Dd:>ile, except durinq winter, cral:ls can relocate if dist:w:l:led by dredqinq 
activities. 'lberefore, hydraulic dredqinq will minimize water quality inpacts 
and ahcllld not cause a significant illplCt up:in crab pqulatioos. 

4 IlndJinq will eliminate existing nearshOre shallows and emergent wetlands in 
the vicinity of the "art: off" and tumirq basin. 'Ibis 3, JOO foot reach 
ooostitut. the Mrrcwest put of the existing naviqatioo channel ard 
widenin;J will eliminate llppEtlXimat:ely 7 acres of estuarine emergent wetlands 
located oo the nart:h side of the river. In additioo to this wet.lalXi inpact, 
~Y 2.5 acres of esblarina intertidal and estuarine subtidal habitat 
will also be affected by channel mdificatioo. Olamel wideniJg and deepenirg 
wcuJ.d adversely illplCt waterfowl and other waterbll:ds and wildlife dependent 
oo rwarsllore shallows and wetlands for feeding and cover. 

5 Wetland losses can be mitigated by creatilg an equal annmt of wetlands fraD 
an ~ve upland. 'II:> date, the Service, the New Jersey Department of 
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2. • Hydraulic dredqinq is prcposed to construct and maintain the selected plan 
of~ for the 5alem River navigatioo channel. An existing 
dredqinq restrictioo does preclme l:a.lcket dredqinq and,lor overboard 
disposal of dredged material within the 5alem River durinq the mnths of 
March, April, ·May, SepteJtier, October and Novaltler. 

3. No response required. 

4. 'lhis informatioo has been documented in section V.A.3. of the EA. 

5. lldditialal coordination will be required to finalize form.tlaticn of the 
wetlard mitigatioo plan. All cx:rx:emed agerx:ies will be incllXled in this 
=oi:dinatioo. 
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Envitttmantal. Protect:im an:l the corps have disamsaf the clevelopnent: of a 
plan to fully mitigate project illpact:s. A pXential mitigatioo site has been 
identified a\ the SUpawna Meadcws Natiavil Wildlife RefUge (Figure 4). Si.n::e 
additiaial. i!lgl!l1Cies will tie involved in sel.ectirq a s.rltable mitigatioo plan, 
we ncuwad the.corps initiate fUll int:.eragency OOCll:dination to fornulate 
acoeptable mitigation. 

'Die Service is n:Jt ccnviooed that select.ial of the 18-foot dredge depth is 

6 justified. In our 1987 plannin; aid report, we reoawended selectioo of a 16-
foot dredge depth to minimize envircnaental illpllCts to wet:lards. A 16-foot 
depth wculd result in a 170 foot wide dlamel, 10 feet less than the selected 
180 foot width. a:ndderinq the cost associated with wet.lards ~tioo as 
well as less inpict to wetlands, a 16-foot depth seems to be a practicable 
altemativa that shcAlld also satisfy project cbjectiws. 

7 Dredged material disposal sbculd n:Jt siqnificantly affect fish an:l wildlife 
resau:oes. 'Die Killcdlook Dredged Material Disposal Area near Pennsville, New 
Jerr111!ff is an active federally qierated upland disposal site, is diked an:l has 
sufficient c:apaclty to aa:x:mroiate project needs. 'lhe Service en:x:mages 
placEIDent an:l use of spoil in ocnf:ined upland sites. 

REXXH!1'2l1Wl'IQIS 

8 In sunmacy, the Service reocmnerds the corps inplement the followin:;J actials 
in ender to protect fish an:l wildlife resources: 

( 

"' 

l.) utilize hydraulic dr:edginq to re&re water cpllity inpicts; 

2.) dispose of dredge spoil at the Killcdlook Dredged Material Disposal 
Area: 

3.) do n:Jt dredge upriver of New Jerset 1blte 49 bridge in Salem: 

4.) fOJJIUlate an:l cxxmilnate a detailed plan to mitigate i.etland an:l 
intertidal. habitat losses; an:l, 

5.) select the 16 x 170 feet project dimensioo, or provide additia\al 
justificatioo for selectinq the 18 x 180 feet project dimensioo. 

11 
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6. The highest net benefit is gained with an 18 foot scenario. 
The highest net benefit is the criteria to determine the National 
E>::onomic Devel.opnent Plan, as og>oaed to the highest benefit/cost 
ratio. The cost of mitigation for wetlands is factored into the 
benefit/cost information. 

7. 'Die existin; Killcobook drai;Jed material disposal site has been selected 
for disposal of il.1.1 material dredged for oonstruction an:l maintenance of 
the prqiosed project. 

8. Responses to reo:mierxlations l, 2, 4 an:l 5 are provided above. In 
response to reo:mierxlation 3, no dr:edginq is pJ:qJOsed upriver of the 
Rcute 49 bridge. 

~ 
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Figure 4 Proposed ~itigation Site 
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Al'ffllDIX A 

(TABUS) 

1. Federally Endan;Jered and lllreatened Species in New Jersey. 

2. Ermn;Jered and 'lhreatened Wildlife in New Jersey 
(Federal and state status) • 
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F1Q2AWl miwqm> Nm 1JIRt7llPID 'iP"ITffl 
IN !!Qf .Jm;EI 

An erdangemd o;peci.es is any species lolhich is in dan;Jer of extinction 
t:hrougbcUt all or a significant portial of its ran;ie. 

A tbreab:sied o;peci.es is any species lolhich is likely to becxma an endan;ere:l 
species within the foreseeable fUture t:hrOOgbcut all or a significant portion 
ot its ran;ie. 

CDllQ NilME 

~ 
~. sh:JrtJ1cse• 

Bmtjles: 
'l\lrt.le, Atl. Ridley* 

'l\lrt.le, green• 

'l\lrt.le, hawksbill• 

'l\lrt.le, leatheJ:baclc* 

'l\lrt.le, loggedlead• 

Jlimlii. 
F.aqle, bald 
FalCXlll, Am. peregrine 

FalCXlll, Artie peregrine 

Plover, pipin;J 
TeJ:n, roseate 

:;rmmyrc H!lME 

i.ci.penser brevircstrun 

l@?Wgjajys km2i,i 

~~ 

Eretd!pdJelvs µ,pricata 

[)ep!pdlelvs ~ 

~~ 

Haliaeetus 1e'm"'e"tajns 
nlm peregrims ~ 

m Dl$®WJUM 

E axlson, Celaware 
and Atlantic 
coastal rivers 

'E Oceanic, sumner 
resident coastal 
waters 

T Oceanic, sumner 
visitor coastal 
waters 

E Oceanic, sumner 
visitor coastal 
waters 

E Oceanic, sumner 
visitor coastal 
waters 

T Oceanic, sumner 
resident coastal 
waters, rarely 
nests: Atlantic 
and cape May 
cwnties 

E 
E 

T 

Entire state 
Entire state, 
re-establishment 
to focner breedin:J 
ran;ie in progress 
Entire state 
migratory 

nl£2 peregrinus ~ 

Qlaradrius ~ 
~ dorellii domllii 

T 
E 

Entire state 
Entire state 
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llillllliWii. 
O:iugar, eastern 

Whale, blue• 
Rial.a, finbac:lt*' 
Rial.a,~ 
'lllale, r.lght• 
ltlal.e, sei• 
ltlal.e, &peDD• 

Elo!nmi 
Fegcnia, snell whorled 
SWaup pink 

E: eOOarx;ered species 
T: threatened species 

M.Y!~~ 

Balaengpbga ~ 
Balaencptgra ~ 
MooaJ?!:ern novaean:tliae 
~ qlacialis 
Balaenoptm-a ~ 
~~ 

~ !!!ideoloides 
~.t!Yl.lm 

E 

E 
E 
E 
E 
E 
E 

E 
T 

Entire state, 
probably extinct 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 

SUssex camty 
Atlantic, 
1'.lrlington, 
Ciulden,cape May, 
o.miJerland, 
Gl<U:Jester. 
Middlesex, ~ 
mouth, Morris, 
Ocean, ani Salem 
Chmties 

• Except for sea turtle nesting habitat, pr.in;::ipal responsibility for these 
species is vested with the National Marine Fisheries Service. 

•I 
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A Endangered and Threatened 
• Wi~dlife in New Jersey 

Endangered species are those whose prospects for sulV!val Jn the state are hi 
Immediate danger because of a loss or change of habitat. over-e."CploltaUon. preda
Uon. competition or disease. Immediate assistance Is needed to prevent e.xunctlon. 

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

Endangered 

Shortnose Sturgeon• 

Endangered 

Tremblay's Salamander 
Blue-spotted Salamander 
Eastern Tiger Salamander 
Pine Barrens Treefrog 
Southern Gray Treefrog 

Enclaqen:d 

Com Snake 
Bog Turtle 
Timber Rattlesnake 
Atlantic Hawksblll Turtle* 
Atlantic Loggerhead Turtle* 
Atlantic Ridley Turtle* 
Atlantic Leatherback Turtle" 

F15H 

AMPHIBIANS 

REPFILES 

Threatened 

Atlantic Sturgeon 
Amertcan Shad 
Brook Trout 
Atlantic Tomcod 

Threatened 

Long-tailed Salamander 
Eastern Mud Salamander 

Threatened 

Wood Turtle 
Northern Pine Snake 
Atlantic Green Turtle 

C~nttnu<!d 

E'ndangered and Nongame Species Pr0gram 
List Established: December 19, 1974 
Uat Revised: Much 29, 1979 * 

Julv 20, 1987 
January 17, 1984 * May 6, 1985 

New Jersey Department of Environmental Prolecllon • Division of Fish, Game & Wildlife 
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BIRDS 

Threatened 

Osprey 
Red-shouldered Hawk 
Northern Goshawk 

Endangered 

Pied-billed Grebe+ 
Cooper·s Hawk 
Northern Harrier+ 
Bald Eagle' 
Peregrine Falcon' 
Piping Plover 
Upland Sandpiper 
Lease Tern 

Greac Blue Heron 
Yellow-erowned Nighc Heron 
Barred Owl 

Roseate Tern 
Black Skimmer 
Short-eared Owlt 
Cllff Swallowt 
Sedge Wren 
Henslow·s Soarrow 
Vesper SparTowt 
Loggerr.eacl Shri.'<e 

• Endangered 

Sperm Whale' 
Blue Whale* 
Flnback Whale' 
Se! Whale' 
Humpback Whale* 
Rlghc Whale* 

MAMMALS 

( 'tndlcares Federal and Scace endangered scacus.J 

(+only Breeding populacton endangered] 

PERSPECTIVE. 

Red-headed Woodpecker 
Bobolink 
Savannah SparroJN 
Ipswich Sparrow 
Grasshopper Sparrow 
J\merican Bitte.."":1+ 
Black Rail 

Species are listed as endangered when record of past and present population 
Indicate that the species Is on the decline. Habltat-thac pla.:..? that animals need 
to live-ls ever changing and when hab1tacs change. some species sulV!ve and 
others decllne. lnNewJersey habitat change is partially 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 wel
come! When you observe any species listed. jot down the dace. time. 
e.xact location and any behavioral observations and send to CN 400. 
Trenton. NJ Ofj625. Your contributions to the Endangered and 
Nongame Wildlife Conservation Fund on your NJ Income Tax f9rm 
continue to make endangered species protection possible. 

HABITAT & REPRODUCTION:: 
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l. Fish and WildlUe service letter to New Jersey Division of Fish, Game and 

2. 

3. 

4. 

5. 

6. 

7. 

Wildlife (Jaruaey 25, 1989). 

New Jer&ef Division of Fish, Ga1lle and Wildlife lett.er of ocn:uneooe 
(Fei:ltuaxy 22, 1989) • 

Fish and WildlUe service letter to the cmps of Jlniineers 
(.J\lly 17. 1987) • 

Fish and Wildlife service letter to New Jer&ef Divisiai of Fish, Game and 
WildlUe (March 24, 1988). 

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

Fish and Wildlife service letter to En:San<Jered and ~ Species 
~ (March 24, 1988). 

EXdangered and 'Non;iame Species ~ letter of response 
(.April 26, 1988). 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

George P. Ho;rard, Di.rector 
New Jersey Division of Fish, 

Game and Wildlife 
Ql' 400 
Trenton, New Jersey 08625 

Dear Mr. Howard: 

P.O. Bo•5l4 
105 White Hone Pike 

Ablccon. New Jeney 0820 I 
(609) 646-9310 

January 25, 1989 

Erclosed for your review and concurrence is the Fish and Wildlife Service's 
(Service) Draft Fish and Wildlife Coordination Act Report [section 2 (b) ] 
entitled, "Delatoare River Ccnprehensive Navigation Study: Analysis of the 
corps of Jlniineers' Interim Feasibility Report of the 5alem River, New 
Jersey." 

'Ille corps selected plan involves deepening and widenin;J the authorized 5alem 
River Navigation C1annel to a depth of 18 feet and widenin;J to 180 feet, 
including widenin;J a .berthin:] area to 475 feet. 

'Ille Service's report contains our assessment of the selected plan and 
recamnendations for mitigation. We have coordinated the preparation of this 
report with the a.ireau of Freshwater Fisheries, a.ireau of Marine Fisheries, 
Office of Environmental Review, Bivalve Shellfish Office and the Enclan;Jered 
and Nongame Species Program. A oopy Of this report has been forwarded to 
these a.ireaus in order to e><pedite the Division's review. 

Please provide a letter of conment incl~ an indication of conc:urrence or 
lack thereof, within 30 days fran the date of this letter. If there are any 
questions concernin;J the report, please contact Allen Jackson at this office. 

Your attention to. this request is appreciated. 

s i.ncerely' 

(JifiJG.~; 
Clifford G. Day 
SUpervisor 
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U.S. Fish and Wildlife Service 
P.O. Box 534 
705 Whitehorse Pike 
Absecon, New Jersey 08201 

Dear Mr. Jackson: 

February 22, 1989 

Our Division has reviewed the Section 2(b) report on the Interim 
Feasibility report of the Salem River, New Jersey. We concur 
with your recommendations and feel if these are followed, impacts 
to wildlife in the area will be minimized. 

LEW:sk 

Sincerel,, 

/) ,_ 
George I'. Howard 
Director 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH ANO WILDLIFE SERVICE 
P.O. Bo>< 534 

1 705 White Horse Pike 
Absecon, New Jersey 08201 

(609-646-9310) 

July 17, 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 is in regard to the Salem River prirtion of the Delaware River 
C4mprehensive Navigation Study. On June 25, 1987, the Fi•h and Wildlife 
Service (Service) attended a meeting in your off ice with various State and 
Federal agency representatives to discuss environmental concerns about a Corps 
proposal to utilize a 500-acre shallow bay bottom site in Salem Cove for 
dredge material disposal. The dredge material would be generated via widening 
and deepening of the Salem River navigation channel, a proposal now under 
review by our respective agencies. 

The proposed Salem Cove disposal area ls identified as Site 24-16 on a map 
submitted by Ms. Barbara Stratton to the Service on May 22, 1987. At the 
aforementioned meeting, the Servlce voiced strong objection co che Corps 
disposing of dredged material in Salem Cove. In our September 1986 planning 
aid report ("A Survey of Fish and Wildlife Resource• in the Salem River 
Navlgation Project Area, Salem, New Jersey"), the Service evaluated 16 
potential disposal sites identified by the Corps for the proposed project. 
Site 24-16 was not identified as a potential sit:e during that review. We have 
since determined that there ls little biological data available for this area. 
Therefore, any serious conslderation of this aice would necessitate 
development of biological information in order to properly assess dispoaal 
impacts. 

Despite the current lack of data, we view the potential loss of 500 acres of 
lncertidal and aubtidal area as a major concern. Shallow water habitat is 
generally documented in scientific literature from Delaware Bay as being 
important to fish recruitment. Placement of dredge spoil at this site la 
likely to eliminate or degrade these waters and their dependent fish and 
wildlife. Furthermore, it is unlikely that the Corps could fully compensate 
the lose resource values via habitat creation or improvement in the nearby 
area. The magnitude of damage in this case may be so great as to make habitat 
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 significant. 
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Therefore. the Service strongly discourages the continued consideration of 
Site 24-16 in Salem Cove as a disposal site. Practicable alternatives exist, 
as id~ntified in our planning aid report, that would have substantially less 
environmental impacts. We recommend you pursue those alternatives. 

Please contact Hr. Allen Jackson of this office if you have any questions. 

Sincerely, 

i~':f:_f [~luj!< 
Acting Field Supervisor 
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Hr. Lee Widjeskog 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

P.O. Box .534 
705 White Horse Pike 

Absecon, New Jersey 08201 

March 24, 1988 

N.J. Division of Fish, Game and Wildlife 
Office of Environmental Review 
CN 400 
Trenton, New Jersey 08625 

Dear Hr. Widjeskog: 

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

The authorized and maintained dimensions of the Salem River 
project are a 12 foot depth and width of 150 feet fro~ Elsinboro 
Point to Sinnicksons Landing and LOO feet width upriver i:o the 
Route 49 bridge (enclosure l), The proposed plan (enclosure 2) 
provides for increasing the depth to 18 feet and widening to 180 
feet. A 450 foot turn area adjacent co the beC'thing 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, near 
Pennsville. 

The Fish and Wildlife Service (Service) has submitted two 
planning aid reports to the Corps concerning the Salem River 
project. Our first report was submitted in September 1986, and 
presented a general characterization of fish and wildlife 
r:esources in the area. Our second report was submitted in 
August l987, and presented the results of an interagency fish 
aampling survey and a reconnaissance of waterfowl/waterbird use 
in the project area in order to assess fish and wildlife impacts 
from proposed channel modifications. Copies of these reports 
were also submitted to the New Jersey Division of Fish, Game and 
Wildlife. 

Since corapletion of the aforementioned reports, the Corps has 
requested that the Service evaluate the selected plan to deepen 
and widen the existing channel. Since thi• plan involves 
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 will be 
incorporated directly into our Fish and Wildlife Coordination 
Act Report. 

Thank you for your attention to this request. 

!a.closures 

I 
'\__ ~ 

Sincerely, 

(ta...r.?k.-
All•n c. Jackson 
Fish and Wildlife Biologist 
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U.S. Fish & \.lildlife Service 
P.O. Box 534 
705 Whitehorse Pike 
Absecon, NJ 08201 

Dear Mr. Jackson: 

June 30, 1988 

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

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

1he 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 acres of marsh will decrease 
the earring capacity of the area for these species unless miti
gation measures are taken. 

sk 

z~ 
Lee Widjeskog 
Principal Wildlife Biologist 
N.J. Fish, Game and Wildlife 

New Jersey is a11 Equal o'/f/orcun1;£mployer 
Recycled Paper 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

P.O. Box 534 
705 White Horse Pike 

Ab•econ. Rew Jer••J 08201 
(609-646-9310) 

llarcb 24 • 1988 

Ka. Joanne Frler-Kurza 
Endangered and Non-Game Species Program 
New Jersey Division of Fish, Game and Wildlife 
CN-400 
Trenton, New Jersey 08625 

Dear Ma. Frier-Murza: 

The Philadelphia District, Corps of Engineers (Corps) is 
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 dimensions 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 the 
Route 49 bridge (enclosure 1), The proposed plan (enclosure 2) 
provides for increaaing 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 Killc~hook, near 
Pennsville. 

The Fish and Wildlife Service (Service) bas submitted two 
planning aid reports to the Corps concerning the Salem River 
project, Our first report was submitted in September 1986, and 
presented a general characterization of fish and wildlife 
resource a in the area. Our second report was subml t ted 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 co assess fish and wildlife impacts 
f·ro11 propcaed channel modifications. Copies of these reports 
were also submitted to the New Jersey Division of Fish, Game and 

Wildlife. 

Since completion of the aforementioned reports, the Corps has 
requested chat the Service evaluate the selected plan to deepen 
and widen the existing channel. Since this plan involves 
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 yQJl.. maY have in regard to 
Stace endangered and threatened or otherwise jeopardized species. 
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Your written reply would be appreciated since it will b" 
incorporated directly into our Fish and Wildlite Coordination 
Act Report • 

Thank you for your attention to this request. 

Enclosures 

Sincerely, 

·1.·~ '/" ,-; r: ' 
~·~~ . .. ~4.t~ 

~· 

Allen C. Jackson 
Fish and Wildlife Biologist 
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DIVISION OF 

SH. GAME AND WILDLIFE 

~P.HOWARO . ....,..,.. 

&tale nf New Jersey 

DEPARTMENT OF ENVIRONMENTAL 
PROTECTION 

Hr. Allen C. Jackson 
US Fish and Wildlife Service 
P.O. Box 534 
705 White Horse Pike 
Absecon, NJ 08201 

Dear Hr. Jackson: 

April 26, 1988 

PLEASE REPLY TO: 

CN"'° 
TRENTON, NEW JERSEY 08625 

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. 
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. 

LST:pjf 

(~ 

\. 

Sincerely, 

~+.t.t:::> 
Director 

Ntw Jtrsey is an Equal OpportJJnity Employer 
R<cyc/td Pop<r 
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UNITED STATES DEPARTMENT OF COMMERCE 
N.clonal Oc.anlc and Acmoaphlll'la AdminiaCNClon 
NATIONAL MARINE FISHfRIES SEA\llCE 

Management Division 
Habit~t Conservation Branch 
Sandy Hook Marine Lab 
Highlands, Kew Jersey 07732 

January 4, 1989 

Mr. Robert L. Callegari, Chief 
Planning Division 
u. s. Army corps ot Engineers 
Custom House- 2nd ' Chestnut Streets 
Philadelphia, Pennsylvania 19106-2991 

Dear Mr. Callegari: 

We have reviewed the Draft Interim Feasibility Report and 
Environmental Assessment (EA) for the proposed widening of the 
Salem River in Kew 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 
mitigation scheme has yet to be fully deE1cribed, it does not 
appear to be adequate. 

The proposed 18-foot deep channel woul~ eliminate 1 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, 
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. Under 
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 ot 
wetlanjs, and the higher dredging and disposal costs at public 
expense, this hardly seems worthwhile. 

The Economic Optimization Analysis tor 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 tho 16-foot depth. Finally, on page 82, the report states 
that if dredging is limited to 16 feet, the dredged material 
could be used for protection of the eroding shoreline at Oakwood 
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: r• ·• 

.. ~----\ 

1. Refer to the wsp<lllSeS for amnenta J, 4 lllld s, provided below." 

2. hliltional infotmtiQl pertainirq to the wetland lllitigatiQl plan ls 
provided in the final FA. 

3. The selection of an 18 foot channel as the reco11111ended plan is 
supported by preliminary work conducted and by the cost/benefit data 
displayed on Table 20. The 18 foot option bas 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 analyses are worst 
case scenarios designed to teat assuaptions. The no fleet shift 
scenario in Table 21 optimizes at 16 feet. The no tonnage growth 
scenario in. Table 22 optimizes at 18 feet. The coat of aitigation for 
wetlands is incorporated into Table 20. 

4. The National Economic Development plan is baaed on maximizing 
net benefits as opposed to maximizing the benefit/coat ratio. Tho 
criteria for this approach is further explained under Plan 
Formulation. 

5. The economic and environmental impacts have been evaluated for 
a scenario whereby materials from stations 8+000 to lJ+OOO would be 
placed at Oakwood 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 
impacts. These points are further discussed in the report under 
cycle 2. 
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A. Aquatic Resources 
2.1 Fisheries 

Paragraph 1 - What are "rare abundances"? 

2.2 Benthic Habitat 
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 literature citations to support 
these contentions? 

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

2.3 Endangered and Threatened Species 
Has a Section 7 Consultation been considered or completed for 
endangered and threatened aquatic species that may occur in the 
project area? 

2,B. Upland and Wetland Habitats 
2. Intertidal and Wetland Habitats 

3 

Figure 7 - Why is all of Delaware Bay sho•m as wetlands? 

3. Aquatic Ecology 
This section should list which fishery rE•sources 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 Spartina 
alterniflora in an impoundment that is managed for waterfowl can 
fully compensate for the loss of tidally flushed wetlands. In an 
impoundment, access by fish and inver~ebrates 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, 

~~¥, 
Assistant Branch Chief 

6. 

7. 

8. 

Species foun::I in rare abun:lanoe were en:xuntered in small l1llDi>ers. '1he 
term has been mcdified in the final EA to clarify the sentence. 

Q)ncm'. 'lb.is dlan:}e has been made in the final EA. 

Sanpli.rq stations referred to in paragrAEh 1 are designated PAS 1 thrc::u;ih 
4 on Figure 5. 'lhe reference to Table D-9 in paragraph 1 is in error. 
'lhe =rrect Table is 0-8. 'lhese tables are located in Appendix D of the 
main report. '1he above infannatian has been incorporated into the final 
EA. 

9. A clearer CX1f¥ of Figure 5 has been incorporated into the final EA. '1he 
sarrpli.rq referred to in paragraph 5 consisted of six grab sarrples taken at 
3 locations within the existing Salem Cove dred;Jed material disposal 

10. 

u. 

site. A total of i48 individuals representi.n:J seven species were 
•identified in these sarrples. Approximately 2/3 of the individuals were 
fran one species. 'lb.is limited data was interpreted as lCM population 
size aRi diversity. 'lhe species that were =llected are listed in Table 
D-9. 

American oyster seed beds are located in the Delaware River, 13 miles 
downstream of salm a:we. 'lb.is clarification is made in the final FA. 

'Dle U.S. Fish aRi Wildlife SerVioe has Jn:licated that except for 
occasional transient species, no Federally threatened or erdan;Jered 
species urx:ler their jurisdictial are known to ocx:ur within the project 
area. 'll1e only possible species urx:ler the jurisdiction of the NMFS is the 
shortnose stmgean. '1his species dces occur in the Delaware River, hit 
has not been documented in the Salm River. As stated in section V.A.4. 
of the EA, becaµse there are no known Federally threatened or endangered 
species within the project area, Section 7 consultation is not ~-

12. 'll1e Deparbnent of the Interior National Wetlani Inventory map for the 
project area lists the Delaware River as estuarine, intertidal flat aRi 
estuarine, subtidal open water. Figure 7 has been modified to indicate 
wetlard,laquatic habitat within the project area. 

13. Fishery resairces likely to be inpacted by the loss Of wetlanis aRi 
shallows at the "new cut" are identified in section V .A. 3. of the final 
EA. Jldditional =ordination will be necessary to fully develop the 
wetlanis mitigation plan. 'll1e NMFS will be included in this coordination. 

(' ') 
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UlllTED STATES DEPARTMENT OF COMMERCE 
N•tlon•I Ocunlc •nd Acmosphoric Adminiscroclon 
NATIONAL MARINE FISHERIES SERVICE 

Mr. Robert L. Callegari, Chief 
Planning Division 
u. s. Army Corps of Engineers 

Habitat and Protected 
Resources Division 

Sandy Hook Laboratory 
Highlands, New Jersey 07732 

December 28, i990 

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

Dear Mr. Callegari: 

1 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 

2 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. 

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

4 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". 

S 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 estuarine food web would be 
reduced or eliminated. Other functions of the wetlands, such as 
nutrient retention and shoreline anchoring, would also be ·~ 

;'~ I'' !\ 
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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 arrl estuarine subtidal habitat would also be 
:iJlilacted through channel mxl.ification. 'Ihese habitat types are defined as 
areas located between +3 feet arrl -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. '!his would resu1 t in the 
creation of an equivalent airount of bottom surface as currently exists. 
Because sediment type arrl depth would be similar before arrl after channel 
mxl.ification, the recreated shallow water habitat is expected to be similar to 
the existing shallows. '!his infonnation has been included in the FA. 

4. In their March 1989 Fish arrl Wildlife Coordination Act Section 2(b) report, 
the U.S. Fish arrl Wildlife Service (Service) indicated that the river bank is 
steep in this area, arrl bordered by dense stands of =mtron reed. Based on 
their evaluations, the Service classified the seven acres of wetlarrls as 
category III habitat in a=rdance with the Fish arrl 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. 
A=rding 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 arrl 
as near to the :iJlilacted site as possible. 

5. '!he proposed wetlarrl mitigation plan was selected with the assistance of 
the U.S. Fish arrl Wildlife Service, the Supawna Meadows Wildlife Refuge Manager 
arrl the New Jersey Department of Environmental 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 :iJlilact 
area, arrl is cost effective. While not providing total in-kind habitat 
replacement, the proposed mitigation plan is consistent with both U.S. Fish arrl 
Wildlife Service arrl Corps of Engineers objectives, and will be retained. 

_J 
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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, 

s~.:~ 
Assistant Division Chief 

0 

6. Additional studies will be necessary during the Preconstruction, 
Engineering and Design ~ of this project. 'Ihese studies will include a 
more detailed sw:vey of the existing topoqrai:tiy through the cutoff area, 
confirmation of channel size based on updated economic data, and additional 
coordination to finalize the details of the mitigation plan. '!his information 
will be coordinated with the NMFS as it becomes available. 

7. No response necessary. 
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Robert L. Callegari 
Chief, Planning Division 
Corps ·of Engineers 

UNITED STATES DEPARTMENT OF COMMERCE 
Netlonel Oceenlc end Atmospheric Admlnl•trellon 
NATIONAL MARINE FISHERIES SERVICE 
Northeast Region 
One Blackburn Drive 
Gloucester. MA 01930 

JAN 16 199! 

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 
1 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 con~ultation should be 
reinitiated. 

2 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. 

3 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 Sinnickmons Landing. The current project is four miles long 
and extend• 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. 

(& 
.. 7 

' ) ~ 

1. No response required. 

2. No response required. 

3. No response required. 
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4 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. Indeed, 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. 

5 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 

6 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 to 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, 

Q~,~ 
Richard B. Roe 
Regional Director 

4. No :respoose required. 

5. 'ibis time frame will be consideJ;ed clurin;J 
preparation of plans arrl specifications for 
the project. 

6. We have stu:lied the inpact of Corps' activities 
on the ~rtnose sturgeon in the past, arrl will 
continue to consider the species in future plannin;J 
efforts. 
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Donald A. Banastek, Director 
Washington Level Review Center 
ATTN: CEWRC-WLR-I 
Kingman Building 
Fort Belvoir, Virginia 22060-5576 

Dear Mr. Banastek: 

1 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 
County, New Jersey. Based on our review, we have the following 
comments. 

2The 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 dcedged material would be 
placed in the existing, active, federally owned Killcohook site 
located approximately 3 miles from tha mouth of the Salem River. 

According to the EA, a number of alternative channel designs, 
3 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 wetlands impacted by the dredging. Until a channel of 
shallower depth is shown to be impracticable, EPA recommends that 
in order to minimize the project's adverse impacts the channel 
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 .l!i<;::t:"es of intertidal emergent wetlands. In 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 

l 

~~'=:::::::::.:~· 

1. No respcnse required. 

2. No response required. 

3. Corps' planning regulations require selection of the alternative plan that 
maximizes net national econanic develq;:inent benefits, and is consistent 
with protecting the Nation's environment. Table 20 in the main report 
presents the econanic optimization analysis prepared for the Salem River 
project. '!his table irrlicates that the highest annual net benefits, 
$1,892,000, would result fran an 18-foot project. Annual net benefits 
associated with a 16-foot project would only be $1,708,000. '!he selected 
plan of .ircprovenent minimizes project .ircpacts by limiting the channel size 
to the IOOSt: efficient, as defined by the annual net benefits, by usirr;J 
hydraulic dredgirr;J e!quipnent and upland disposal of dredged material, and 
by fully mitigating wetland losses by constructing an equal amoont of 
wetlands on adjacent Fish and Wildlife service property. As such, the 
proposed 18-foot project is consistent with protecting the envircnnent., 
and qualifies as the National Ec:onanic Oevelopnent Plan. 'Ihe 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 5 2/3 acres of 
wetlands alorg the cut-off. While the 18-foot alternative results in the 
loss of an additional l 1/3 acres of existing wetlan::ls, wetland creation 
on a 1:1 basis is acceptable for mitigating this additional .ircpact. 

4. '!he wetland mitigation plan was developed with the assistance of the 
U.S. Fish arrl Wildlife Service. '!he Service classified the existin:;J 
wetlands as category III habitat, relative to their 1981 mitigation 
policy. category III habitat can be mitigated out-of-kiro with no net 
loss of habitat value. Wetlan::ls in the vicinity of the Salem River are 
extremely important to waterfowl migrating along the Atlantic Flyway. As 
such, the mitigation effort focused on replacing lost waterfowl habitat 
value. '!he proposed plan was determined to be the most efficient, cost 
effective means of achieving that goal. 

.:] 
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would be constructed. Typically, EPA requires in-kind value for 
value replacement for the loss of wetlands. While the proposed 
aitigation plan will replace seven acres of wetlands and their 
waterfowl habitat, other functions provided by tidal wetlands 
would be lost. For exaaple, the function of water quality 
enhancement by providing atorawater, 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 inc'orporated into the mitigation plan. 

Th• 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 iapact 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(•) 
·of the Safe Drinking water Act. 

Thank you for the opportunity to comment.. If you have any 
question• concerning these comments, pl•aase have Ms. Vicki 
Snitzler Neeck of •Y staff contacted at (212) 264-6677. 

::Al-M -·-?111-11~ 
FedAll'&l AOtivitle• leation 
1nv~a1 bpao'8 kanah 

aa1· a. c:all .. ari AGll•M 

5. o:ir=. 'Ihe Raritan-Magothy aquifer has been designated a sole SC1lrOe 

aquifer within the New Jersey Coastal Plain region. 'Ihis aquifer 
contrirutes significantly to potable water suwlies. Within the salem 
River project area, the Raritan-Magothy is overlain by the Merchantville 
Formation, the Woodbury Clay, the Marshalltown Formation and the Wencnllh 
and M::mlt Laurel Formation. 'Ihe Wenonah-Mount Laurel °' .:. crcp; within the 
project area. 'Ihe Woodbury Clay and the urderlyinJ Meruiiantville 
Formation serve as the cx:>nf~ layer for the Magothy Raritan Formation. 
Drillers a::mronly report the Woodbury Clay in salern County as a black, 
blue or olive-gray clay and occasionally iroicate the presence of 
coarse-grained sand, yellow pel::t>les, mica and hard dark clay or llaropan. 
'Ihe preseoce of this aquiclude between the Wenonah and !t:Junt Laurel 
aquifer and the Raritan Magothy aquifer is sufficient to prevent exdlal'¥}e 
of water between the aquifers. 

I:Jlpacts to groun:lwater quality can also result fran the disposal of 
dredged material in cx:infined upland disposal sites. Brackish water or 
contaminants can leach into the urderlyinJ aquifer and degrade water 
quality. 'Ihis is more of a cx:>ncem in new disposal sites as the pla~ 
of fine grained dredged material acts as a groun:lwater protection blanket, 
effectively sealinJ the site as it cx:insolidates. As sua::essive lifts of 
material are placed into a site and dewatered, the ability of water to 
percolate through the material and into the urderlyinJ aquifer is 
reduced. 'Ihe Killcohook dredged material disposal site has been in use 
for many years, and is entirely blanketed with approximately 10 to 20 feat 
of dredged material. As such, the cx:intinued disposal of dredged material 
at this site is not expected to have any adverse i.npacts on the quality of 
grourrlwater. As with the salern River channel, the Woodbury Clay and 
Merd'lantville Formations are situated between the Killcohook dredged 
material disposal site and the Raritan Magothy Formation. 'Ihe presence of 
these layers also provide adequate protection against saltwater 
infiltration to the Raritan Magothy. 'Ihe above information will be 
incor:porated into the FA. 
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United States Department of the Interior 
NATIONAL PARK SERVICE 

MIC>-ATLANT/C /IECION 

DlaaLYalfta'l'DI 
143 SOUTH THIRD STREET 
PHILADELPHIA, PA. 19108 

1 

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: 

~\'4,_ 

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 ,J;rom Cours,e~ Landing, is, .recognized on the NRI due to 
its freeflowing, relatively undeveloped nature and its 
outstandingly remarkable natural and cultural resources. 

2 The Council on Environmental Quality has issued guidelines that 
require all federal agencies tc avoid or mitigate <1ny 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. 

3 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 

i.· 

2. 

3. 

(\, 
' , 

No response required. 

No response required. 

'Die U.S. Fish ard Wildlife Service provides remmmeu:laticns to the Cotps, 
bit is not respc11Sible for ~ing the mitigatiai plan. ~tiai 
will oont:irue with the Fish ard Wildlife Service ard the Natialal Park 
Service to insure that all oonoei:ns 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 use of this area and to consider 
alternatives for providing public access to the Salem River 
within the project site. 

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

Sincerely, 

P.1.Ait. : .. 
Division of Park and Resource Planning 

Enclosure 

.~\ 
•.\ 

4. 'lhe proposed plan of inprovement does not inclme any clreclgin;J 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 COMMISSION 

P.o.aox 7360 

WEST TRENTON. NEW .JERSEY 09629 

(609) 883·9500 

GERALD M.HANSLER 
EJiECUTIYI. DUIECTQ" 

December 23, 1988 
HEADQUARTERS LOCATION 
25 STA.TE POLICE DRIVE 

'WEST TAENTDN,N.J. 

1 

2 

3 

Hr. Robert L. Callegari 
Chief, Planning Division 
Department of the Army 
Philadelphia District, Corpe of Engineers 
Custom House - 2 D & Chestnut Streets 
Philadelphia, Pennsylvania 19106-2991 

Dear Hr. Callegari: 

The Delaware ll1ver Basin Commission (DRBC) staff has received copies of 
'the Delaware River Comprehensive Navigation draft Interim Feasibility Report 
and Environmental Assessment for Salem ll1ver, New Jersey. 

At thia stage, we see no apparent negative impacts in this effort to 
encourage efficient and logical development of the Salem ll1ver estuary: 

- Since the Salem River 1a believed to be a diacharge area for the 
Mount Laurel/Winonah (HLW) aquifer, and the City of Salem has 
abandoned the reguw use of the MLW wells in favor of its two 
surface sources, the tentative selected plan for dredging in the 
Salem River should not cause salt water intrusion into the MLW 
aquifer. 

- Concerning aquatic biota, the U. s. Army Corps of Engineers' findings 
of no significant impact appear reasonable. 

- There appears to be a minor difference between the two reports con
cerning estimated impacts in the "shallows" resulting from project 
implementation. In the TECHNICAL APPENDICES DRAFT report, 5 acres of 
shallows is listed; in the ENVIRONMENTAL ASSESSMENT DRAFT report, 2.5 
acres of estuarine intertidal and estuarine subtidsl habitat is 
listed. 

c /\, 

1. No response required. 

2. No response required. 

3. 'll1e correct acreage of shallows to be .!Jrpacted is 2.5 acres. 

'~ 
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Hr. RObert L. Callegari 2 

4 
- The 16-foot deep channel has a more favorable cost/benefit ratio than 

the 18-foot deep channel and would affect 2 less acres of wetlands. 

Aa 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, 

~~-#---L-
Gerald H. Banaler 

cc: Honorable Donald p. Hodel 

~\ 

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

·~· 
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Chairman ,~~. 

!.-(.;··~..-~~) ~ ;'~··i .. ~~r·J:s: 

JAMES C. HARKINS 
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General Manag• 
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Gov1ttnor of N9w Jersey 
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JAMES S. CAFIERO 
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Secrelary 

THE DELAWARE RIVER AND BAY AUTHORITY 

DIUWARE MEMORIAL BRIDGI 
POST OFFICE BOX 71 

NEW cASne. DELAWARE 19720 
302-571-6303 

FA>t 13021 571-6367 

POST OFFICE BOX 71 
NEW CASTLE. DELAWARE 19720 

302-571-4303 
FAX: t302) 571-6367 

Decellber 21, 1988 

CAP!: MAY - LEWES FERRY 
POST OFFICE BOX 827 

CAPE MAY, NEW JERSEY 08204 .............. 
FAX: ll09) 888-1021 

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 c011111ents relate to the contents. 

1. 

2. 

3. 

4. 

r 

It would be perhaps appropriate to c011111ent 
to the mid-stream transfer of 11aterial 
loaded at the Port of Salem and occasional 
topping off of vessels too large to transit 
Salem River within the boundaries of 
the State of Delaware. (page 9. paragraph 
11) 

It would be perhaps appropriate to coament 
on the contract conditions betlft!en 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 revielft!d under the tenns of the present 
contract betlft!en 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 

~-

l. These activities are expected to continue. 

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

J. 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 
extensive economic development. The referenced sentence has been 
deleted. 

':J 
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Department of the Anny - 2 - December 21. 1988 

llJM:es 

to be introduced in 1989 to expand the 
role of the Authority. Proposed legislation 
would penait the Authority to engage 
in economic development activities. 
In the last sentence of paragraph 92. 
1111ch is made of the funding of a.consultant/director 
position at the Sale11 Port Authority. 
At the present tfme. 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. 

5. Delaware River and Bay Authority has 
no coaments concerning the environmental 
assesS11ent report. 

Very truly yours. 

~#.~~ 
Executive 0'1 rector .. 

'~\, 

~. R> response necessary. 
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l!;talr of Nrw Jlrrsry 
DEPARTMENT OF ENVIRONMENTAL PROTECTIOS 

OFFICE OF TttE COUU1$$LONER 
CN •OZ 

Mr. Robert L. Callegari 
Chief, Planning Division 
Philadelphia District 
u.s. Army corps of Engineers 
2nd and Chestnut streets 
Philadelphia, PA 19106 

Dear Mr. Callegari: 

TRENTON, NJ Ol62S 
609·212-l&M 

March 17, 1989 

RE: Salem River'- EA 

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

1 The Draft Environmental Assessment addresses most of 
the environmental issues. However, the potential mitigation 
site in the Supawna Meadows National Wiljlife Refuge should 
be studied more closely. We unders·cand 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 
micigation site. 

The results of the sensitivity tests performed by the 

2 Corps (;,.;,~ T.s~les 16, 17, ar:<l 18) show an optimal cha.nn,.l 
depth of 16' in two out of three cases. In Table 18, wnich 
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 dredgin.9 and ll, 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. 

I~ Ru.oc/,d 

~-

1. 'lbe prq:x>sed wetland mitigation site was selected with tha assi.staroe of 
personnel frail the U.S. Fish and Wildlife Service and the NJlEP Division 
of Cloastal Resources. 'lbe site was selected because it is adjacent to a 
shalla.1 water ~t that is managed by the Service for waterfa.11. 
Placement of wetlands at this location loOll.d increase the habitat value 
for waterfa.11, and WD.ll.d provide acceptable mitigation for project 
losses. kklitional coonlination will be re<pired with mgam to this 
mitigation plan. 'lbe NJIEP will be incllded in this coordination. 

2. The sensitivity test on Tables 21, 22 and 23 of the final report are 
baaed on assumptions regarding no net gains in tonnage and no fleet 
changes. The sensitivity tests in the Interim Feasibility Report reflect 
a significant differential between the optimization of the 16 and 18 foot 
scenarios. The selected plan is based on the depth with the highest net 
benefits as explained ip the report under Plan Formulation, Bconomic 
Criteria. 

·~ 
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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 
action. 

"£t_·WJ-br'::e Sclunidt 
Direr.tor 
Office of Program Coordination 

,/""\,, 

3. 
Because of the oaimercial activity already oocurr.in] on the 5alem River, 
it is unlikely that an operat.in] <IJ:ea:Je loiCUld significantly distw:b bald 
eagles in the area. If eagles are nestin;J in the project area durin;J a 
prtposed dredq.in:J period, the Cozps will caisult with the U.S. Fish and 
Wildlife Service as required un:ler Section 7 of the Endargered 5pecies 
Act. 'Die Coz:ps currently restricts bucket dredq.in:J and,lor ovaboard 
disposal. in the 5alem River between Mardi 1 and May 31, and Septeniler 1 
and Nolledler 30 to protect anadraucus fish. '1his restriction will be 
maintained for the prtposed project. 
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*'tatt of Ntw Jrrury 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

TRENTON 

PLEASE ADDRESS REPLY 10: 
DfYlllON CW COAITAL AEIOURCEI Septaroer 19, 1989 

CN 411 
lRENJON, M.J. OllH 

I 

Mr. Robert L. Callegari 
Chief, Planning Division 
Enviroumcntnl Rcsourcec Branch 
Phil.:::nlclphi~• Diotrict. Corps· of Engincerc 
cu:.tom Hou5c-2 O & Chcctnut Streets 
Phi l<><lclphi:i, P:>. 19106-2991 

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

Dear Hr. Callegari: 

The Department ot Environmental Protection, Division of 
Coa:::tal Rc:::ources, acting pursuant to Section 307 of the 
Fcdcr:il Coastal Zone Management Act of 1972 and Section 401 
nf thr. Federal Clean Water Act hnr. determined that the 
.,hc•:c :-cfcrcnccd project would be condition:illy '1cccpt.:ib.lc 
u.t l:h the fie'" Jc1~!:cy Coa~tol M::u10.gcmcnt Program, p1•ovide~1 
th'1l the Js:mcs outlined below arc addres::ed in the Fin;;il 
Environmental Aa:sesa:mcnt. 

2 AJ~o, the OJvicion concurs with the recommend;:itianc 

3 

mn1lc ht Office of Program Coordlnution. These 
r~commcndation~ were stated in a letter dated March 17

1 

19B!l. The following comments are to be addre:;,,cd in the 
F in'11 En•Jironment;;il As.,essment: 

!"he rc::ul ts of the sensitivity tests performed by the 
Corpe (Tables 16, 17, & 18) show an optimal channel depth of 
16 1 in 2 out of 3 cases. In Table 18 1 which &howc nu 
optimal depth of 18', the project net benefit is only 
$1 .000.00 more at 18 1 thnn at 16'. Table 17 chowc ~ 
$~t~,ooq.oo grc3ter project net benefit at 16 1 thnn ~t 18 1 , 
l'lldlr. Table 19 chow::: a $160,000.00 gre'1ter project net 
bc11~tit for the 16' depth. The 16 1 deep x 170' wide channel 
curafigura.tion would alco rc~ult in 427,100 cubic yardc 1csc 
:.md 1l,100 cubic yards less maintenance dredging per ye<lr. 

NeM' Jt'TJt')' Is A11 Equal OppuTtu11;IJ' Empluyrr 

:--, 

l. No l:eSpalSe reipired. 

" 
2. 'llle referenced letter precedes this letter. 

J. The sensitivity test on Tables 21, 22 and 23 of the final report are 
based on assumptions regarding no net gains in tonnage and no fleet 
changes. The aensitivity tests in the Interim Feasibility Report reflect 
a aignificant differential between the optimization of the 16 and 18 foot 
scenarios. The aelected plan is based on the depth with the higheat net 
benefits as explained in the report undsr Plan Formulation, Economic Criteria. • 

/J 
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In view of this data, the Corps is advised to select 
the 16' deep x 17G' wide project dimension or provide 
additional justification for selecting the lB' deep x lBO' 
wide project dimension. 

The region surrounding Mannington Meado1·1 has become an 
important resting and feeding area for wintering bald 
eagles. During the 1967 and 1986 season bald eagles 
attc:'!'lptcd to ne::::t in the H<J.nnington Creek. area. To :ninimiz::= 
possible disturbance to the birds, the Division recommend~ a 
time restriction be act to avoid d:::-cdging or improvcmcut 
work between January and March. An additional reotricticn 
from March through June 15 is recommended to protect 
spawning anadromoua fish. 

Thank you for your attention and cooperation with the 
Nm·• Jersey Coastal Management Program. 

J. Sincerely, 

a~ 
J R. Weingart, Director 

Div ion of Coastal Resources 

c: La••rence Schmidt, Off ice of Program Coordination 
Robert Tudor 

~: 

4. Because ot the CClllllCl:Ci.al activity already oocurrinJ ai the Salem River, 
it is unlikely that an qJeratllg dredge '°°'1ld significantly distw:b bald 
eagles in the area. If eagles are nestin;J in the project arm durin;J a 
prqxised dredginJ period, the O'.>rps will CXlllSUlt with the U.S. Fish and 
Wildlife Service as requixecl uroer Section 7 of the Endangered Species 
Act. 'Dle O'.>rps airrently restricts b.Jcket dredginJ am;or overboard 
disposal in the Salem River bettoeen Mardi 1 and May 31, and 5eptentle.r 1 

0

and Noveui>er 30 to protect anadraioJs fish. 'Dtls NStriction will be 
maintained for the proposed project. 
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THOMAS H. ICEAN 

GOVIANOA 

STATI: OF NEW JERSEY 

DEPARTMENT OF COMMUNITY AFFAIRS 

DIVISION Of LOCAL GOVERNMENT SERVICES 
Wll.UAM ASHBY COMMUNITY AffA1RS BUILDING 

ANTHONY M. VILLANE JR .• 0.D.$. 

1 

101 SOUTH IJIOAD STREET - CH 803 
TRENTON. N. J. OIUS.()803 

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: 

PROJECT: 

Dear Ms. Stratton 

Navigation Projects 

Delaware River ComprehenslV1! Navigation 
Study Draft Interim Feasibility Report & 
Environ. Assessme~t for Salem River 

COMMISSIONER 

This will acknowledge the receipt for review by the State Review 
Process of the above Identified proposnd 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. Comment~ 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. 

Ur'"L Nels~ver, P.P. 
Administrator 
Intergovernmental Review and 
Assistance Unit 

for the Single Point of Contact 
NEH JERSEY STATE REVIEH PROCESS 

cc: Robert L. Callegari, Planning Div Chief 

?I. '"( ii !\ l, 
~ ... ~ 

NEW JEASEY IS AN EQUAL OPPORTUNITY EMPLOYER 

~' 

1. No response xequ:il:ed. 

J 
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THOMAI H. KEAN 
GOVIJUfOR 

STAIE OF NEW JERSEY 

DEPARTMENT OF COMMUNITY AFFAIRS 

DIVISION OF LOCAL GoVERNMENT SERVICES 
WIUJAM ASHIY COMMUNITY AFFAIRS IUILDING 

ANTHONY M. VlllANE JR .. D.0.S. 
COMMISSIONER 

1 

101 SOUTH llllOAO STIIEET - CH I03 
t11ENTON. N. J. OIGl-0903 December 7, 1988 

STATE REVIEW PROCESS - REVIEW OF DIRECT FEDERAL DEVELOPMENT ACTIVITY 

As a potent1ally affected party, the enclosed 1nformat1on regard1ng a Federal D1rect 
Development Act1v1ty ls be1ng forwarded for your rev1ew and comment pursuant to 
Pres1dent1al Execut1ve Order 12372 and the rules of the New Jersey State Rev1ew 
Process CNJAC 5:38>. Quest1ons and requests for add1t1onal 1nformat1on should be 
directed to the appl1cant Federal agency 1dent1fled below. 

1. STATE APPLICATION IDENTIFIER CSAI>: 
NJ 88-9036 

2. APPLICANT: 

US Dept of the Army 
Philadelphia District Corps of Engineers 
Project Planning Branch 
2nd & Chestnut Sts - Custom House 
Philadelphia PA 19106-2991 

CONTACT PERSON: 

Barbara Stratton 
< 215 > 597 - 5957 EXT. 

3. PROJECT INFORMATION: 

- Federal Program Name -
Navigation Projects 

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

5. A COPY OF THIS NOTICE HAS BEEN SENT TO 
THESE REVIEWING AGENCIES: 

County of Salem 
NJ Dept of Defense 
NJ Dept of Environ. Protection 
NJ Dept of Transportation 
Hll. Met. Area Planning Comm. 
Mayor of 
Elsinboro 

Mayor of 
Mannington 

Mayor of 
Pennsville 

Mayor of 
Salem Ct ty 

4. REVIEW COMMENT DEADLINE: 01/15/89 : Any review comments must be received by the 
Intergovernmental Review and Assistance Unit on or before this adltne, be submitted 
on the enclosed form, and be malled directly to: State Revt ocess, Division of 
Local Government Services, CN 803, Trenton, NJ."08Q25- . P E: C609> 292-9025. 

~-· 1r J· 
~ .. ~ 

son S'.' SI Iver, 
Administrator 
Intergovernmental Review and 
Assistance Unit 

for the Single Point of Contact 
NEI~ JERSEY STATE REl/IEH PROCESS 

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

_,/ 

1. No n!SpCR;e i:equired. 
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STATE OF NEW JERSEY 

THOMAS H. KEAN 
GOYIRNOA 

1 DEPARTMENT OF COMMUNITY AFFAIRS 

DIVISION OF LOCAL GOVERNMENT SERVICES 
WILLIAM ASHIY COMMUNITY AFFAIAS BUILOING 

ANTHONY M. VlllANE JR .. 0.0.S. • 
COMMISStONER 

1 

~~~-~ 
~ ~ 
~ ~ 
~~ 

101 SOUTH IROAO STREET - CN 803 
TRENTON, N. J. Ol125-0903 

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 COMPLETION OF INTERGOVERNMENTAL.REVIEW REQUIREMENT 

FEDERAL PROGRAM: 
CFDA NUMBER: 
APPLICANT: 

PROJECT: 

FUNDS REQUESTED: 

SAI NUMBER: 

Navigation Projects 
12.107 
US Dept of the Army 
Philadelphia District Corps of" Engineers 
Delaware River Comprehensive Navigation 
Study Draft Interl1n Fe as I bl 11 ty Report & 
Environ. Assessment for Salem River 
$8,725,000 

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 Act! vi ti es. 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 Pennsvl 1 le. Copies of 
these comments are transml tted herewl th. 

The Mayor of Mannington In a comment received 01113/89 recommends that 
the proposed activl ty be APPROVED WITH CONDITIONS. The Condi ti on Is the 
lifting of the deauthorization of the Little Salem River. The 
deaut~orization of the Little Salem River Is pursuant to Title X of the 
Hater Resources Act of 1986. The Corps snould e:.plain the rationale for 
this action to the Mayor. 

/C 0 N T I N U E D/ 

NEW JERSEY IS AN EQUAL OPPORTUNITY EMPLOYER 

/'\ 
, 

/ 

1. '1he letter of oamient prepare:i by the Mayor of Manningtm is included in 
this section. Refer to that letter for respcnses to his c:cncems. 

'J 
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2 The Mayor of Pennsville In a comment received 01/19/89 raises questions 
about the disposal of fill material and drainage. While the details 
provided by the Township are sketchy at best, we bel I eve 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. 

Attachment<s> 
C: Applicant w/attachments 

Barry Skokowsk I , SPOC 

Sincerely, 

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

for the Single Point of Contact 
NEW JERSEY STATE REVIEW PROCESS 

Governor's Office, Bureau of Policy and ?Janning 
Reviewing Agency<s> 

~\ 

~) 

2. 
'lhe letter of cxmnent prepared by the Mayor of Pennsville is included in 
this section. Refer to that letter for n!SpCXlses to his c:oncems. 



:i>-
1 

w 
00 

IE(BfYBD DEC 9 1988 

N E W J E R S E Y S T A T E R E V I E W P R 0 C E S S 

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 PROGaAM: 
PROJECT NAME: 

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

Pursuant to the requirements of the State's process for the Intergovernmental 
review of applications for Federal financial assistance and Federal Direct 
Development Activities, the application or activity Identified above has been 
reviewed as required by the New Jersey State Review Process. Our specific 
recommendation to the State's Single Point of Contact Is that this proposal be: 

/ Approved. 
Approved with condl:'ons. • 
Disapproved. • 

.... ;·: 
~- J 

•A recommendation that this proposil be 'Approved with conditions' er:· 
'Disapproved' MUST be supported with written documentation describing 
the rationale for the recommended course of action. This documentation 
must be attached to this form. 

RE v I E w ING AGE N c y r DENT I F I c AT r"o N 

[This section must be completed by the Revle·,.lng Agency] 

Should you have aiy questions regarding these comments, piease contact: 

Name: Fred W. LaBastille 
Tl t 1 e: Director 
Organizational Un!t/ 

De~artment & Division: Planning Board 
<Coun.:y Re•llewlng Agencies Only: COUNTY OF 
Ad ere;;: Salem County Offices 

96-98 Market Street 
Salem, NJ 08079 

Teie~hone Numbe•:(609) 935-7510 e 

Salem 

I.A. /q IEF 
Da ie I 

cc: STAT~ RE'l!S;i P.'i::::ss. Division of Local Governme;i: Sanic:s. ci1 803, 
Tran ten. NJ C86~:-oao3 

RF;:'..: 12107/88 - 67" 

c~ 

~ ; 

; ; _. 

1. No respcn;e requized. 

( "\ :] 
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N E H J E R S E Y S T A T E R E V I E H P R 0 C E S S 

RE'/IEHING 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 

CFOA NUMBER: 12.107 FEDERAL FUNDS REQUESTED: $ 8,725,000 
FEDERAL PRCGRAM: 
PROJECT NAME: 

Navigation Projects 
Delaware River Ccmprehenslve Navigation 
Study Draft Interim Feasibility Report & 
Environ. Assessment for Salem River 

Pursuant to the requirements of the State's process for the Intergovernmental 
review of applications for Federal financial assistance and Feceral Dir.ect 
Development Actlvi.ties, the application or activity Identified above ha..s been 
reviewed as required by the New Jersey State Review Process. Our speclfJc 
recommendation to the State's Single Point of Contact Is that this propos·al be: 

Approved. 
~ Approved with condi:'ons. • 
__ Disapproved. • 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---~-

•A recommendation that this propos1l be 'Approved w~th conditions' or 
'Disapproved' MUST be supported with written documentation describing 

• the rationale for the recommended course of action. This documentation 
must be attached to this form. 

R E V I E H I N G A G E N C Y I D E N T I F I C A T I 0 N 

[This section must be completed by the Reviewing.Agency] 

Should you have any questions regarding these comments, please contact: 

Name: William C. Hancock, Jr. 
Tttle:Mayor 'rl 
Organ I za tiona 1 Un I ti Township of Mannington r. 

Department & Division: 
<County Re•liewing Agencies Only: COUNTY OF 
Adc~H;: R.D.U, Box 129 

tl·:,~tD 

JAi·! ~;: i989 

Salem, NJ 08079 .Pt State ik1id'll Pr~~ 
ie:a~nc~e Number: (609) 935-2359 

....:'?-> -:-. /" ,· I - ;~ 
/~·-·-/'.~,,.;.-1-·~ 

: lZl Signa•ure ·J 

l.LU.L8..9. 
Ca. :a 

cc: Si.\TC: Ro'li!}l PRCCESS, o:·,';ion of Local Government Suvic;;. 01 803, 
Trentcn, NJ 08625-0803 

RACL: 12/07/aa - 677 

1. No :teSpCnSe J:e\1rlred. 
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THE TOWNSHIP OF PENNSVILLE 
SALEM COUNTY, NEW JERSEY 

--~~--::=:r~~-~

MuNICIPAL Bu1w1NG. 90 Nolt.TH B!tOADWAY 

PENNSVILLE. NEW JERSEY 08070 

JAMES K. GALLAGHER 
MAYOR 

December 12, 1988 TELEPHONE 
Ofo"FlCE 678-3089 

1 

2 

3 

Intergovt. Review & Assist. Unit 
State Review Process 
Div. of Local Govt. Services 
rn 803 
Trenton, New Jersey 08625-0803 

Re: State Review Process 
Applic. Iden. 88-9036 

Dear Mr. Silver: 

HOME 678-7484 

The Township received letter dated December 7, 1988 regarding the above 
and providing for notice of corrm=nts to your Unit. 

The Township feels that the Salem River at the east side of this Township 
should be included in the proposed dredging. Since the Port of Salem is 
a beneficiary of this project and the material to be rE!!IDVed is going to 
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 
di spoR'll "rP,;i ;ilonP, Pook RnRcl in the TOTNtlRhip him he.P.n ;m imp;.iinnenr to -::nor! 
drainage and requests have been pr•=viously placed for assistance in this 
regard. However, these conditions have not received attention. 

Now, the Township is again to be the instrurrent of providing relief to some 
other jurisdiction. We feel that our concerns for this ~rovement are 
likewise ~ortant to the interest of the residents of Pennsville. 

We beseech your re-consideration 'f'Ild inclusion. 

JKG/dhg 

t urs very t}:Uly, . 
' .. /-/_ . !rt"·~~,.. i( . -· .;(" ~.!.-:: /: ·.; 

J'ames K. Gallagher· 
Mayor 

q ~ c .. 
::·: 

c :/'""'\ 

... 

1. ·There are no benefits associated with dredging the Salem River 
at the east side of Pennsville Township. Therefore, the project 
stops at the port of Salem. 

2. This 
related. 
disposal 
project. 

Feasibility Report and this drainage question are not 
The disposal area in question is the Penns Neck ~·ederal 

area for the Delaware River, Philadelphia to the Sea 

J. The township of Pennsville is the location of the existing 
Federal disposal site and the local sponsor is satisfying its 
requirement for providing a diked suitable disposal area by 
reimbursing the Federal government. 

·:J 
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CO;IBOTTEE PERSONS 
WILLI."4 111 C. BANCOCE, JR. 
M•1•r MANNINGTON TOWNSHIP 

MARY D. PAROLL, Clerk 

GEORGE B. WRIGHT 
DONALD ASAY R.D. #1, BOX 129 

SALEM, NEW JERSEY 0807' 

1 

2 

3 

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 

BY:~&v.?. ,4-..,,c..,~ . 
iiliim c. Hancoc~r:

Mayor 

WCH:mp 
-~ 

l. 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 subsequent to the 
receipt of this letter. 
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DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF PARKS ANO FORESTRY 
OFFICE OF NEW JERSEY HERITAGE 

CN40ol 
TRENTON. N.J. 08625-040• 

(609)292 .2023 

ONJH-C91-56 

March 12, 1991 

Lieutenant Colonel Kenneth H. Clow 
District Engineer 
Department ot the Army 
u. s. Army Engineer District, 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 
1 Jersey, in accordance with 36 C.F.R. Part 800: Protection of 

Historic Properties, as published in the Federal Register, 
2 September 1986 (Volume 51, Number 169, pages 31115-31125 I, 
I am commenting otticially upon the project designated below: 

NATIONAL HISTORIC PRESERVATION ~ Ql ~ 1,4 amended 

SEC1ION .l.Q,2: ~ Consultation ,D,Dg COl!IJ!!ents (l,2 ~ ~ ~) 

PROJECT TITLE: Salem county, New Jersey [+ New castle 
county, Delaware] 

Salem River [+ Delaware River, Salem Ccve] 
channel Widening and Deepening, Delawa::e 

River, Elsinboro Point to New Jersey Ro~te 
49 Bridge . 

Water Resources Act ot 1986, P.L. 99-662, 
section 859 

Delaware River Comprehensive Navigation 
Study 

FEDERAL AGENCY: Philadelphia District, Corps of Engineers 
Department ot the Army 

I. 

(~ 

\'-.. 

800.4 Identifying Historic Properties 

I have reviewed these materials: 

Heite, Edward F. and Louise 8. Heite 
1986 Cultural resources investigation at New cut, 

Salem River, in connection with proposed 
dredging ot Salem River, City of Salem, 
Elsinboro Township, and Pennsville Township, 
Salem county, New Jersey. Camden, :elaware. 

,,_.,,., .MrMy i1 •n Equal Qpponurwt~ Emp/Oy•r 

.~ 

1. No lGM)CI- l9QUired. 

/\ 
~) 
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cox, 

AUCJU8t 1986. 

J. Lee, Jr. 
1988 Submerged cultural resources investigations, 

Salem cove and Salem River, Salem county, New 
Jersey and New caatle county, Delaware. 
Maritime Historical Inatitute, Inc. (No place. 

May 1988. 

corps of Engineers, Department of the Army, Philadelphia 
Diatrict 

1990 Salem River, New Jersey. Interim Feasibility 
Report and Environmental Assessment. Delaware 
River comprehensive Navigation Study. Also 
Technical Appendicea. July 1990. 

These cultural resources concern the proposed under
takinq: 

II. 800.5 

1) 

2) 

Swedish Fort Elfaborg, 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 9eo9raphy and 
17th century ordnance. 

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

The boundar¥ markers were not explored during 
the reconnaissance phase of the study. Their 
present integrity is not known. However, 
their sites meet criteria A a~d c of the 
National Register in that they mark the 
Colonial-period'• royal land-granting 
activities and boundary demarcation. 

J) Underwater Archaeological Targets SCOl and 
SROl. 

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

Assessing Effects 

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

I~ ·• 
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deepenin9 of the Navi9ation Channel will not have an effect 
on Port Elfabor9, becauae it• location appear• to have been 
ahoreward of th• Channel. 

I am of th• opinion that the project will not have an 
3 effect upon the atate boundary marker•, th• monuments or 

their sitea, provided that contract documents take note ot 
them in order that they aay be avoided in any construction
related activity; and provided furtharinore, that they will be 
monitored durin9 the maintenance phaaa of the navi9ation 
project for dama9a from wake•. 

I concur with the conaultant•a 
4 underwater tar9ata SCOl and SROl be 

Th• report of Phaaa II work ahould 
review and th• iaauin9 of aupplemantal 
on the eligibility of th• target• and 
on them. 

recoD1111endationa that 
further investi9ated. 
be aubmitted to ma for 
Consultation Comments 

the project's impacts 

I a9r•e with the Environmental Assesament that if the 
5 Salam River's banks are altered by construction and cultural 

material• appear, additional inveati9ation would be 
nacaaaary. 

8 
Diaposal of dredged spoil• at the Kilcohook Dispoaal 

Ar•• does not involve cultural raaources. 

Additional Cogunents; 

conventional provisions for diacovery during construc-
7 tion should be made a part of contract documents. 

(' 
.\_ 

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

NLZ/vs 

Sincerely, 

N1~Lz~~ 
Deputy State Hiatoric 
Praaarvation Officer 

c: Adviaory Council on Hiatoric Preservation 
Mr. Robert L. Callegari, Planning Division 
Mr. Lawrance c. Schmidt, Planning Group, DEP 
Director John Wain9art, New Jersey Division of 

Coastal Resources, DEP 

diakf2A:\lthclow 

·\ 

3. Conwr. 'lb.is will be IB:le a provision of the Envirc::l.....tal Protection 
section of the contract specificatiaw for cxnru:uction. 

4. Conwr. Riase II looOrk far umerwat.er targets is lldlolarul.ed far the 
~ion, &l;Jir..iri.n;J am Dasign P- of the plaining sbdy. '1he 
~ts of this wrk will be sul:lllitted to the Delaware am Na.I Jeraey SHros toe 
thDir nwia.r am~. 

5. No respmse req.rited. 

6. eonwr. 

7. a:n:ur. 'lb.is is a stan:lard provision of ocntract specificatiaw for 
OCIWb:uction projects. 

/J 
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$URFACEWATER MANAGEMENT SECTION 

WATERSHED ASSESSMENT BRANCH 

POLLUTION CONTROL BRANCH 

FACILITY SUPPORT BRANCH 

STATE OF DE':...AWARE 

DEPARTMENT OF NATURAL RESOURCES 

Be ENVIRONMENTAL CONTROL 

DIVISION OF WATER RESOURCES 
89 KINGS H1Gi-;WAY, P.O. 80.K 1401 

DOVER. DELAWARE 19903 (302J 739. 5726 
13021 739. 4590 
13021 739. 5731 
13021 739 508 I 
13021 739. 4691 WETLANDS 8: AOUATIC PROTECTION BRANCH 

1 

April 12, 1991 

Mr. Roy E. Denmark, Jr. Chief 
Environmental Resources Branch 
Philadelphia District, Corps of Enqineers 
custom Hous.,., 2nd and Chestnut Streets 
Philadelphia, PA 19106 

RE: Subaqueous Lande Permit 
Salem River Dredqinq - Deepeninq and Wideninq - 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 proposed 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". 

3 
Based on our review we have determined that the project is consistent with 
the Coastal Zone Manaqement Proqram and that we will subsequently issue a 
permit and associated Water Quality certificate subject to the joint 
development of a suitable monitorinq proqram. 

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

cc: William F. Moyer 
Tracy E. Skrabal 
John Maxted 

/djr 
wfm91018 

Section 

z:>~·4-~~~04~ 

1. No response necessary. 

2. 'lhe Fhiladeli;tll.a District is working with the Division of Water ResaJroes 
to facilitate this review. A technical ccmnitt.ee has been fonned to develq> 
acceptable ItOnitorin;J procedures. 

3. No response necessary. 
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STATE OF DELAWARE 

DEPARTMENT OF STATE 

DIVISION OF HISTORICAL AND CULTURAL AFFAIRS 
llSTHCGllEIEH 

8uftlEAU fJ' AftCHl\IEOLOGY AND 

lll•rofltc: PAhEAVAfk>ff 
OOvt:ft, DcLAWAltl: 111801 TIELIE .. HONE: (3021 736 • 5685 

1 

2 

3 

January 12, 1969 

Kr. Robert L. callegari 
Chief, Planning Div is ion 
Philadelphia District 
Corps of Engineers 
Custom House, 2nd & Chestnut Sts. 
Philadelphia, PA 19106-2991 

I 

Deur Hr. callegar i: 

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 Klllcohook disposal area 
will not affect any significant submerged resources. 

1'he 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 
hesitate to contact me. 

SiXly ·~(,Uno./' 
Faye ~tocum, Archaeologist/ 
Environmental Review Coordinator 

/c: Ja~°Ferguson 

c~ ~\ 
I 

1. 

2. 

3. 

No response ~· 

'lbe selected dredged material disposal site for the proposed project is 
the existiiq Killcchook site. No additiaial dredgin:;J is proposed cut:side 
of that diso1s5'1(l in the draft report. 

Additimal investigation of the SR-02 tim;Jet will be ocn:lucted prior to 
the start of initial ocn;truction. 

/) 
, _ _, 
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BOARD OF CHOSEN FREEHOLDERS 

COURTHOUSE 

SALEM, NEW JERSEY 08079 

DAVID A. MULFORD 
Clenlollllellootd 

January 20, 1989 (609) 935-7510 
EXT. 202 

1 

U.S. Army Corps of Engineers 
Philadelphia District 
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) • 

The Salem County Freeholder Board requests every 
consideration be given to their request. 

Thank you, 

Sincerely, 

~a:!!!::fr 
Clerk of the Board 

DAM/es 

) 

1. Placement of materials from stations a+ooo to 13+000 was 
examined further by the Corps. As discussed in the Interim 
Feasibility Report it was determined the fine nature of the 
material would limit usefulness as beachtill. 
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BOARD OF CHOSEN FREEHOLDERS 
COURTHOUSE 

SALEM, NEW JERSEY 08079 

JOSEPH J. DYER 
l"noholdor Direclor 

March 17, 1989 
(6091935-7610 

E1:l. 202 

1 

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 sent you correspondence on 
January 20, 1989 concerning the use of the dredged spoils during the forth
coaing dre~ of the Salem River Channel. 

While we support the local township's request to ha~e 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 
Channel shruld 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 
coapleted 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, 

Hl/!/:c~ 
JJD/es 
cc: John Burke - Salem Port Authority 

Chuck Ward, Mayor, City of Salem 

C' 

Jomes Waddington, President, Salem City Council 
Pat Knoblock, Economic Development Director 
Gordon Dahl, Executive Director, S.J.E.D.D. 

1. No respaise req.iimd. 

) 
'._/ 
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A ps~G PublicSerw:e v ~ =rxlGas 
BO Park Plaza. Newark, NJ 07101 / 201 430-7000 

Mr. Robert L. Callegari 
Chief, Planning Division 
Project Planning Branch 
Department of the Army 

MAILING ADDRESS/ P.O. Box 570. Newark, NJ 07101 

December 14, 1988 

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. 

The Energy People 

95·20o-.·~400Mt BBS 

DEP.&BTllEllT OF THJ; ilia 
ih11adelph1a District, Col'll& of llDgineers 

Cuatom Housa-24 I Chestnut Streets 
Philadelphia. PennaylTania 19106 

Plannin;J Division 

Jdm E. Flynn, P.E. 
Principal Ergineer - Tl3A 
Electric T & 0 
PSE&G 
P.O. Box 570 
Newark, New Jersey 07101 

Dear Mr. Flynn: 

. ·1 
. JAN 2 O t9B9 

'lhis is in response to yoor letter of December 14, 1989 regarding the 
Del.aware River ~ve Navigation St1ldy, 5alem River, New Jersey, 
Draft Inter.bu Feasibility Report. 

Yoor clarification .on the min:inum vertical clearance at the 
Salem-Keeney Transmission line is ll'ClSt helpful. 'lhe limits of the 
prq>osed channel widening are marked on the print as you requested. 
We have forwarded the print to the 5alem River pilots with the clearance"" 
infODDation to ensure adequate safety st:amards for the proposal. 

We anticipate further coordination with PSE&G as this project moves 
into the preoonstruction en;jineer.i.rg an:l design stage. If you have any 
further ocmtrmts or questions, please feel free to contact us. 

Encl 

Sincerely, 

/sf 
Rebert L. Callegari 
Chief, Plann.i.rg Division 
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R. L. Callegari 2 12/14/BB 

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. 

Enclosures 

Very truly yours, 

~.rr 
Principal Engineer - Tl3A 
Electric T&D 

~. /J 
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PORT .SALEM 
-·--:-• ..:;·.-=-:~":I.· •• --Director of o,.rationa 

Cbarlu R. Sullivan 

Dinctorof 
Economic Development 
Tet17 A. Rakiawicz 

62 Front Street • Salem, New Jonoy 08079 
(609) 93&6380 

September 17, 1986 

Mr. R.D. Stys·, Vice President 
Transmission and Distribution 
PSE&G 
80 Park Place 
Newark, NJ 07101 

Dear Mr. St)·s, 

I am writing on behalf of the City of Salem Port Authority 1 Board of Commissioners to bring to your attention a problem which 
is limiting the economic growth of the Port of Salem. T~e 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 
a 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 assistance 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. 

TAR/bh 

City of S•l~m Port Auth<>rity 
• acs sp;;as FAA H* 

1. F.ncloeed with PSE&G letter. No response required. 
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M. Bruce Jones 
Vee Presdeot • ManufBcDnlg 

December 22, 1988 

Department of The Al'lllY 
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 
comient 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 th~ boundaries 
of the Memorial Hospital 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 

k~(~\~. 
M. Bruce Jo~~J 
Vice President - Manufacturing 

MBJ:s 

BOX30 SALEM, NEW JERSEY 08079 TEL. 609-935-3000 

~' 

1. 

2. 

I 

'Ihe existin;J Killcchcok dreck3ed mterial dispcsal site has been selected 
for this project. Site 2~ will net be recp.tlred. 

'lhe ~te level Of envin:nnental. coonlinaticn bas been ocniucted 
with regaxd to use of the Killoctlook site. 

/J 
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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: 

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 
the problems of added "wash"> not only at the turning basin but along the 
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 Sale~ River Cut-off on the North side? 

Having lost considerable land on the Southwest corner of my property as 
a result of the 11wash11 created largely by increased ship traffic in recent 
years, my second concern is the possible greater "wash" loss along the entire 
Cut-off and particularly my Southeast corner by the proposed dee?ened and 
larger turning basin. · 

I believe my second concern should be resolved by stoning the Salem 
River Cut-off similar to that done on the Delaware-Chesapeake Canal and in 
a northerly direction along the Southeast corner of my property, at lease 
the distance the turning basis extends northward, and the Southwest corner 
northward enough to protect thac corner--all as marked in red on the attached 
map. 

As an effected land owner, I would appreciate a response to my questions 
and concerns prior co Che scheduled workshop meeting on January 12, 1989, at 
Che old Court House, Salem, New Jersey, as I would not like to express my 
personal concerns in the public meeting. Notwithstanding, chis letter may 
be considered a part of the record effecting the proposed project. 

Yours very truly, 

(u11-~r-;. S. fk--llfLr~ 
.t...'fPE B. MULFORD u 
R. D. ff3, Box 79 
Country Club Road 
Salem, NJ 080i9 
Ph. (609) 935-3827 

l. Refer to responses 2 and 3. 

2. It has been estimated that approximately 7 acres of -wetlands 
will be affected. 

3. Based on the findings of the feasibility report, the inproved 
conditions resulting from the project would not increase traffic, 
but only allow vessels to load mre fully. As such the project 
should not further aggravate the existing problems. It has been 
determined that the cargo ships utilizing the Port are not the 
source of the problem because the mvernents of cargo ships are 
coincident with the tide changes and their speed relative to the 
water is miniDal, therefore, a minimal wake is generated. The 
problems appear to be related to the assisting tugs which have no 
concern for tidal conditions and therefore don't "time" their 
mvements. As a result, relative water speeds can be excessive 
and result in large wakes. This problem has been addressed with 
the Port officials. 

4. Refer to response no. 3. 

s. The Philadelphia District coordinated with Mr. Mulford on 
these concerns after the 12 January 1989 public meeting, and 
explained the procedure for reintiursement at fair market value for 
landowners of affected properties. 
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To: Project Planning iranch 
Robert L. Callegari 
Chief, Planning Officer 

lroa: Howard s. George, Jr. 
6 Frien4ehip ])riTe 
Salea, llew Jersey 

.la one of the residents living along the Salea River Cut-off, 

l would like to address the uedgillg proposed for the cut and 

the,.erosion of our properties. 

The plan to widen and lieepen the channel will leave the angle 

of repoee left lly the dredging unallle to support the aaterial 

found in the cut which is sen& and £?'BVel, and therefore will 

cause even aore erasion of the llanks anol also our properties. 

Ky question is, "What is the Corps of Engineers planning to 

olo to protect their banks along the cut so that this will not 

cause erosion of our properties?• 

If the Corpe of Engineers to nothing to protect their banks 

and causes the erosion of private property, . is this not an 

act of necligance on your part? 

1. The material in the cut is an extremely stiff clay with some 
intermixed sand and gravel. The cbarmel slopes will be cut back 
at 3B1lV. This is very stable. 

2. Based on the response to item 1 above no additional protection 
is rei;iuired. 

3. Based on the responses to items 1 & 2 above, i,ie do not 
consider the lack of bank or slope protection to be an act of 
negligence. 

J 
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.~·.:("'A;' .1. •• :·;.::-:-~cr. lro 
R. D. # 3, 9oz « 

SALEM, N, 1. l)8079. 

'?eb~..:qr:r i~, 29i:-9 

~obert L. CalleEari, Chief ?lanninc Div, 
U. S. Ar::?y Corps of ,;ngineers 
2nf. and Che3tnut .,treet 
?hiladelphia, ?a, 19106 

!)e1r ~ot-ert, 

I :im ar.. ~l3in~oro res1der.t ar.r! ~ave li,,ed in -::-.7 :-:o~e in 
Sale!!l Cove ~ince 1972, I !ltl not in lCO~ ai'reel!1ent ~·i +!1 mo qt 
of the :Sl~inboro re~1dent3 that the drecL-:-~n" ~or the ~~a.nnel 
of the .,e.le!ll ri'rer i~ the CO!r.plete cau~e -o:'- our los• of beach, 

1 Fact µl i 0 that I versonr.ally have ::ic:-e ~end or. ':".'J b<'t>.ch 
here in ~alee Cove than when I coved her~ in 1972. 

Fact ~2 is that there i' T.ore ~ar.d no'"' in the s=ct!on of 

2 Oakwooc "9each ,.,here I ow.1ed a cot~a~e prio::- to 1972 then ,.,aQ 
t.here 50-£0 ;:rears ago ···hen I war- a child. '30th of tr.eQe ite!!ls 
are fact and not theory, 

I wor.der if an;:r study ha~ been done to ~ee wh:?.t .advantec.::e 3 fbr the future might be accO!!!!'li~hec if a jetty wa~ b'l!lt on 
the natural sand bar at the mouth of the Sale!!l ~iver •nc one 
on the natural sand bar on ~l~inbcro ?oint. 

I would certainly appreciate ar.y co::t~ent~ th•t you could 
make in this matter. Thank you. 

~our~ rr,... •• , .. , ......... _.;, 

#~.f/P'~Q 
~orman L. P!ltrick, Jr. 

1. N:> response required. 

2. N:> response required. 

3. N:> studies that we are aware of have been done. 
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OTHER CORRESPONDENCE 

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 

A-53 

A-53a 

A-53c 

A-53d 
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A-56 

A-57 

A-59 

A- 79 

A-116 
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PORT 
(G09) 935·6380 

Charle& It. Sullivan 
Director of Operatious 

Lt. Col. I<enneth H. Clow 
District ~nginea~ 

P.O. Box 1001 
Salean, New Jersey 08079 

U.S. Army Corps of Engineers 
custom House, 2nd & Chestnut st. 
Philadelphia, PA 19106 

Dear Lt. Col. Clows 

SALEM 
FAX (609) 93S·9ll.3 

May 2 1 1991 

This concerns the Corps of Engineers feasibility stuoy of 
deepening the Salem River b$yond'its authorized 12 foot depth. 
As noted in our previous correspondence of January 26, 1990 and 
July 9, 1984, the City of Salem Port Authority is the agency 
empowered by law to provide the items of non-FeC.eral cooperation 
for the improvement project. 

Wt:i appreci.ated the opp,ortuni ty to express our support for 
the improvem~nt before the Board of Engineers for Rivers and 
Ha~bors on March 12, 1991, As stated at that time, the Pott 
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 cap•ble to provide the following items of 
cooperation: 

Provisions and maintenance at local expense of adequate 
public terminal and ~ransfer faoi~iti~s open to all on 
equal terms and such depths from the Federal channel 
line to and between the wh~rves at the terminal (berthing 
areas) as may he required for the accomodation of 
ve&sels at the terminal, consistent witn the Federal 
project.r 

Vrovision without cost of the United States of all l~nds, 
easements, rights-of-way, and relocation nece$Sary for 
the construction, and subsequent operation and 
maintenance of the project including suitable areas, 
dete;anined by the chief of ~nginaers to be required in 
the general public intere~t for initial and subsequent 
diBposal of dredged material ~nd necaesary retaining 
dikes, bulkheads, and embankments therefore, or the costs 
of such retainin9'works. 

Clty of Salem ilort Authority A-53a 
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Holding and saving the United State free from damages due 
to the construction works, e~cept for damages due to th& 
fault or negligence of the United Stst.Qs or its contractors. 

Provision during the period of construction io percent of 
th& cost of construction associated with general 
navigation features and an additional 10 percent of the 
cost of the general navigation features of the project in 
cash over a period not to exceed 30 years, at an interest 
rate det~rmined pursuant to Section lOG of Public Law 99-
662. The value of lands, easements, rights-of-way, 
relocations, and dredged material disposal areas provided 
shall ba credited toward the· additional 10 percent 
payment. 

Accomplishment without cost to the United states of 
alterations and relocations as required in sewer, water 
supply, drainage, and other utility facilities. 

Cornplianca with applicable provisions of the Uniform 
Relocation Assistance and Real Property Acquisition 

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

Compliance with Section 601 of the Civil Rights Act of 
1964 (P.L. 83-352). 

Establishment of regulations prohibiting discharge of 
unteated sewage, garbage, industrial waste, and other 
pollutants into the water of the port by users thereof, 
whi.oh regulations shall be in accordance with applicable 
laws or regulations of Federal, State, and local 
authorities responaible for pollution p~~vention 
cont.rol .. 

Assume financial responsibility for cleanup of haza~dous 
material located on project lands and covered under the 
Comprehensive Environmental Response, Compensation, and 
Liability Act. (CERCLA). 

The Port of Salem: looks torward to continued growth at our 
facilities. As such we are prepared to work with the Corps 
towards a Local Cooperation A9reernent and construction of the 
project. 

sinQerely, J,__ 
(Mot 
~n Burke, Chairman 
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JIM FLORIO 
CIOYUtNOA 

STATE OF NEW JERSEY 

OFFICE OF THE GOVERNOR. 
CN-001 

TRENTON 
01625 

March ll, 1991 

Lieutenant Colonel Kenneth H. Clow 
lJ.S. Artny Corps of En9ineers 
Philadelphia District 
U.S. Custome House 
2nd and Chestnut Streets 
Philadelphia, Pennsylvania 19106-2991 

Dear Lt. Colonel Clow: 

... "'· . ¥ 

I am writing to you regardinq the U.S. Army Corps Salem River 
Channel project in Salem City, New Jersey. 

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

At this time, I wish to assure the u.s. Army Corps of Zn9inaars 
that the state of New Jersey supports this project, the Feasibility 
Stud.y findings, and expresses an intent to fund th• non•federal 
share of the ~bove improvements at time of construction. 
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U.S. Department 
ot Transportation 

United States 
Coast Guard 

Commander 
Fifth Coast Guard District 

Federal Building 
431 Crawford Street 
Portsmouth. VA 23704-5004 

Phone: ( 8 0 4 ) 3 9 8 - 6 2 3 0 
Staff Syrnoor ( ) oan 

16500 

2 2 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 is 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 to 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) 398-621-0. 

Copy: WAMS 
CG GP Philadelphia 
CG ANT Philadelphia 
CGC RED OAK 
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JAt'~ 18 '91 17: 55 '3ALEM MRRITIME F~Y. S09-'335-S696 

Phone: (609) 935-4881 

VIA FAX 1-215-597-9448 

JANUARY 18th 1991 

Salem Maritime Inc. 

100 West Broadway 
P. 0. Box 74 

Salem, New Jersey 08079 

U.S. ARMY CORPS OF ENGINEERS 
PHILADELPHIA DISTRICT 
CUSTOM HOUSE 
2nd & CHESTNUT STREETS 
PHILADELPHIA PA 19106 

Dear Mr. Callejari, 

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

FAX: (609} 935-6696 

We refer to 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. 

I~ 

This is 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 a problem, 
however with variations between vessels and such features as whip antennas 
and 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, 

GM/aa 
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Laurence B. Knapp, Jr. 
P.O. Box 4367 
Wilmington. DE 19807 
(215) 388-2604 

SALEM RIVER PILOTS 

Richard L. Beebe 
P.O. Box 758 
Lewes. DE 19958 
(302) 645-9498 

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

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

Under the current conditions at the Port of Salem we recom
~end. under normal tidal conditions. that vessels not ex
~eed the following: 

Length Ovent 11 : 350' 

:-taximum Breadth: 65' 

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

Maximum Air Draft: 8~' (15' Clearance at Power Cablel 

\ 
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DEPARTMENT OF THE ARMY 
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS 

CUSTOM HOUSE-2 0 & CHESTNUT STREETS 

PHILADELPHIA. PENNSYLVANIA 11UOl-2911 

Al!,.._V TO 
A rTENltOH OI 

Planning Division 

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

Dear Mr. Burke: 

MAR 2 61990 

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 
Number 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 t.his project. 

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

Enclosures 

Sincerely, 

~A-~{, 
tct'i.~~bert L. Callegari 

Chief, Planning Division 
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PORT SALEM 

- 465 E. ~-=·--=:::-:-:·:·, 
7 Q i ; d • Salem, New Jersey 08079 

'. (609) 935-6380 DirectorofOperauona 
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, the non-Federal share of this project 
will be financed by the following methods. 

a) Funding 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 
Corporation 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. 

JDB/bh 
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~ 
J D. Burke, Chairman 
C y of Salem Municipal 
Port Authority 
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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) 

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, Sajem, 
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 in 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 if 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 c-.,c~rning any aspect of the report, please contact Mr. !-lle.n 
Jackson of ~~aff. , .. ~ 

·~-pc.<>u' Cliff~d G. Day 
Field Supervisor 

Enclosure 
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PLANNING AID REPORT 

A Survey of Fish and Wildlife Resources in the 
Lower Salem ~iver ~avigation Proje~t Area, Salem, ~ew Jersey 

(Delaware River Comprehensive Navigation Study) 

Prepared for: 

U.S. Army Corps of Engineers 
' 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 planning aid 
report entitled, "A S~rvey 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 
appr.opriate 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, 4) 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. 

1 
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II. 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 proje::t 
provides navigational access between the City of Salem, New Jersey and the 
Delaware River.Federal Navigation Project in the Delaware River (see Figure 
l). The authoriz~d 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 l side slope and generate in excess of l 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 a~ 
shallow water habitat. Alternative depths and widths are also being 
investigated. 

2 
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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 Division 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 1. 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. 

Sites 3 .,.. .· are located in the "new cut," an artificial channel that is 
proposed to tfleepened and widened. The "new cut" by-passes a natural oxbow 
in the rt ',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. 
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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 endangereA 
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 
vel9cities 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 l 

FISH SAMPLING DATA n 
GILL NET 

SITE A 

5/7/87 5/28/87 6/23/87 TOTAL 

WHITE PERCH 2 
CHANNEL CATFISH l 2 
BROWN BULLHEAD 1 L 

5 

HAND SEINE 

SITE 

5/7/87 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 l 
ATLANTIC MENHADEN 6 6 
WHITE CATFISH 3 l 4 
GOLDEN SHINER l l 
CARP l 3 3 7 c-: BLUEFISH 11 11 
SUNDIAL l l 
AMERICAN EEL l 
PUMPKINSEED l 

438 

7 
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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 l 
WHITE CRAPPIE 2 12 
PUMPKINSEED 12 464 

HAND SEINE 
~ 

SITE 3 .. 
5/7 /87 5/28/87 6/23/87 TOTh 

BAY ANCHOVY 5 75 65 145 
ATLANTIC SILVERSIDE 25 1 26 
WHITE PERCH 9 4 13 
ALEWIFE 1 2 
AMERICAN SHAD 4 4 
BLUEFISH 6 6 
CHANNEL CATFISH l 
AMERICAN, EEL l 
CARP 2 2 

200 

HAND SEINE 

SITE 4 

• 
sn/87 5/28/87 6/23/87 TOTAL 

~~i=~.~~ , ··· ... 7 DID NOT DID NOT 7 
4 SAMPLE SAMPLE 4 

BAY ANCHOVY 2 2 
GIZZARD SHAD 1 l 

14 

8 
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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 

• 

9 
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TOTAL 

>782 
> 92 
> 89 

67 
19 
17 
13 
8 
8 
6 
6 
5 
4 
3 
3 
2 
2 
2 
l 
l 

)l, 130 

(69%) 
(8%) 
(7 .8%) 
(6%) 
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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 
interspersio• of aquatic and wetland habitat north of Sinnicksons Landing. 
This refug~ .. ~-~artieularly valuable as a stopover location during,waterfowl 
migration ·nating and feeding when species occurrence and population are 
at optimua I•·· 1a. 

,...;. 

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. 
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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 ut i 1 ized as dens by 
muskrats. Ma6iDley ( 1987) reports that the oxbow island yielded 600-700 
muskrats f0$'._·2 par't-time trappers during the trapping season between 
November 15 tO.'.March 15. McCauley also believes the island can sustain a 
l,000-1,200 yearly harvest of this species • 
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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: l) 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) Environmental 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 thi~ 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. 
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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)(l) 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 
16-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 l 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 shQ.Uld 
investigate other appropriate sites to implement compensatory mitigation al<>Qg 
the Salem River. For example, the upland section of the oxbow island mjY 
provide adequate area to provide for compensation requirements. J 
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 
IN NEW JERSEY 

Common Name 

FISHES: 
Sturgeon, shortnose* 

REPTILES: 
Turtle, green* 

Turtle, hawksbill* 

Turtle, leatherback* 

Turtle, loggerhead* 

Turtle, Atlantic 
ridley* 

BIRDS: 
Eagle, bald 
Falcon, American 

peregrine 

Falcon, Arctic 

Piping Plover 
MAMMALS: 

Cougar, eastern 

Whale, blue* 
Whale, finback* 
Whale, humpback* 
Whale, right* 
Whale, sei* 
Whale, spera* 

MOLLUSKS: 
None 

PLANTS: 

Scientific Name 

Acipenser brevirostrum 

Chelonia ~ 

Eretmochelys imbricata 

Dermochelys coriacea 

Caretta caretta 

Lepidochelys kempii 

Haliaeetus leucocephalus 
Falco peregrinus anatum 

Falco peregrinus tundrius 

Charadrius melodus 

Status 

E 

T 

E 

E 

T 

E 

E 
E 

E 

T 

Felis concolor cougar E 

Balaenoptera musculus E 
Balaenoptera physalus E 
Hesaptera novaeangliae E 
Eubalaena spp. (all species) E 
Balaenoptera borealis E 
Physeter catodon E· 

Small whorled pogonia Isotria aedeoloides E 

Distribution 

Hudson and Delaware 
Rivers plus other 
Atlantic coastal 
rivers 

Oceanic summer visitor 
· coastal waters 

Oceanic summer visitor 
coastal waters 

Oceanic summer visitor 
coastal waters 

Oceanic summer resident 
coastal waters 
rarely nests: 
Cape May and Atlantic 
Counties 

Oceanic sUJ11Der resident 
coastal waters 

Entire state 
Entire state -

re-establishment to 
former breeding 
range in progress 

Entire state migratory -
no nesting 

Entire State 

Entire state - probably 
extinct 

Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 

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 planning 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 reconnl'lissnnce nature "lrtci cloe..-; not r.on.o;tlt11te th>-! 
report of the Secretary of the Interior 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 forthco1ning environmental 
statement. 

Except for occasl~nal transient species, no federally listed or proposed 
endangered or threat.ened species under our jurisdiction Rre known to e>Cl~t lfl 
the project impact areR. Therefore, no 1Hological Assessment or Section 7 
consultation under the Endangered Species Act is required with the Fish and 
Wildlife Service. However, this determination may be reconsidered if 
Rdditional information on listed or proposed species beco1nes available or lf 
project plans are changed substantially. A compilation of federally listed 
species in New Jersey is enclosed in Appendix B. 

We look forward to lliorking with your st<lff. on this project in· the future. 

Enclosures 
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Cit~~ 
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Field Supervisor 
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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 construction 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 investigate the need to expand navigation channels and anchorages for 
commercial shipping interests. 

Our PAR is base'd 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 dimensions 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 appro~lmately 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 ln 
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 tn Salem Cove. Upriver 
sections of the cha11nel we.C'e 11ot dredged. The next prior lllcidence of 
maintenance dC'edging was in 1961. 

Corps planners have not completed channel dimensions for the propi>sed 
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 ctr.eclged are unknown, but 
could exceed 1 million cubic yards. Spoil may be deposited at one OC' more of 
the potential dlsposal areas discussed later ln the repoC't. 
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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 strea111 and b~coines a slow
moving tidal river before einptying into the Delaware River estuary at rivermile 
58. The river discharges an average of 131 cubic feet per second, has an 
average tidal range of 5.4 feet and is generally oligohaline (O.S-5.0 ppt). 
The river at the upper end of the maintained reach (Rt 49 bridge) is 
approximately 400 feet wide. It broadens to 4,000 feet before entering Salein 
Cove. New Jersey water quality standards 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. Edsting water q11ality in 
the project reach is poorly documented. A single water sample taken by the 
Corps in July 1983 indicated acceptable water quality. Channel serli111ent 
testing by the Corps in 1983 suggests that sediments are not contaminated by 
inetals or toxic organics (Army Corps of Engineers, 1984; Ichthyological 
Associates, Inc., 1980). 

Agricultural, wetland and residential/industrial are the dominant land 11ses 
horde ring the Salem River. Agrtculturlll fields are generally located inland 
f'roin the river, tributaries and adjoining l.t7etlands. Eica111ples of this cover 
type can be found along Ammellbury Road and Foct Elfsborg Road south of the 
river and Penns Grove/Salem Road north of the river. Small grains (wheat and 
corn) are the most important crops. 

Estuarine Intertirlal Emergent Wetland h~ the n1ajor l.t7etland type I.rt the project 
;1rea. This wetland type r)c.c.11r.s on both '3ides r>f the r.i11er, often fol lowing 
unnamed tributaries a mile or more inland. Saltmarsh cordgcass is common at 
the mouth of the river on both shores, particularly within the Supawna Meadows 
National Wildlife Refuge. Common reed grass is dominant in upriver and 
tributary wetlands; for example, on the island north of Sinnickson Landing. 
Emergent wetlands at the upper end of the .project acea 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, classifierl as Palustrine Emergent, Scrub-Shrub oc 
Forested, also occ11r within the project area. Cattail, black rush and common 
reed grass are the most previilent species in Emergent Wetlands and are of ten 
found in low areas adjoining agricultural fields. Scrub-Shrub Wetlands may 
also occur in low areas, particularly where drainage ditches have not h•?<~n 

•naintained. Southern arrow-wood is typical of the Scrub-Shrub Wetland ·~l,1,;s 

and :nay be found adjacent tn the S11le111 Co<1nty landflll along Tlllbury Road. 
Forested wetlands are less common than Emergent or Scrub-Shrub, but a few iuay 
be seen near Sinnickson Landing. Red maple is the rio111inant wetland species ln 
Forested Wetlands. 
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The towns of Fort Elfsborg, Oakwood 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 occupies a large tract at the mouth of the river's north side. 

B. Shellfish 

The Salem River project area is 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 is 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 species in the sample. Tidewater silverside, northern pipefish, white 
perch, striped bass, sununer 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 census, 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 Environmental Center, provides excellent interspersion of 
aquatic and wetland habitat north of Sinnickson Landing. It is particularly 
valuable as a stopover location during 111aterf<>wl migration f<>r. r.1~sl:l.r1~ 'l•l•I 
feed in;s ...,hen species occ1Hrence and population are at opt inium levels. 

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

E. Threatened/Endangered Species 

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

The shortnose sturgeon has be~ collected in the Delaware River in recent years 
near Artificial Island (Masnik and Wilson, 1980). It has also been reported in 
the vicinity of Pea Patch Island. No collections have been reported from the 
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 ::eans these habitats have high to •neciium value and 
must be replaced with no net loss of habitat value while minimizing loss of in
kind habitat value. 

IV. Preliminary Impact Assessment 

A. Dredging 

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

1. increased turbidity, 

2. increased oxygen demand, 

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

5. release of toxic organic compounds and heavy metals, 

6. increased temperature and, 

7. increased salinity. 

These impacts vary with the magnitude and duration of the disturbance, physical 
and che1nical content of the sediment, water 'luality 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 turbidity 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 jeopardize waterfowl if toxic chemicals are 
resuspended. 

Potential bottom impact~ at and surrounding the dredge site include: 

1. destruction of benthic organisms, 

2. altered ben~hic dlversity following recolonig~tton, 

4. 111011 Hi.eel 'i•~·llr11e11t l11p11t and <lepos it io11, 

5. ch.:inged nearshor.e wave refractio11 and diffraction patterns, 

6. creation of o~ygen 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 dee~ening and widening ar.e rllEftcult to 
predict due to the vag1~ness of project plans and the absence of certain 
biological information. However, we anticipate the following impacts based on 
available project and biological data. 

!. Dredging will eliminate existing nearshore shallows and emergent wetlands, 
primarily in the area of the "Cut off", located north of Slnnickson 
L.:inding. This 3,300-foot reach ls 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 c.:tn't 
be stated, since the Corps has not yet settled on a specific channel 
modification plan. However, information available to us indicates that 
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wetland losses CQ11ld range from 2.2 to 8.5 acres. We belte1re it ls 
reasonable to anticipate additional wetland losses due to sloughing of 
channel banks. The Corps has not pro1rided 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 grCJwth and 
feeding. Absence of fishery data 111 the 11pper half of the project are::\ 
,Joes not allow us to be specific about species ;.tffected. There may also 
be temporary effects to fish as a result of the dredging. For e>eample, 
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 
mo1rements, smother fish eggs and clog gills. These impacts can be 
minimized by using hydraulic dredges or by timing dredging to a1roid 
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 ha1re data on waterfowl nesting 
along the channel, so lt ls impossible to predict how e>etenslve 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 co1rer. As with 
fisheries, there could be some temporary impacts to waterfowl and other 
waterbirds during dredging. Disturbances to nearby nesting 1oraterfowl and 
other waterbirds are possible due to close proximity of the dredging 
equipment. 

4. Regardless of the channel dimensions selected, we do not anticipate 
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 IJ.:lter along the bottom CJf th~ deepened 
channel, downstream of RT 49, at low river flows. However, proposed 
project modifications are not expected to ha1re measurable l111pacts on 
salinity within. the Supawna Meadows National Wildlife Refuge. 

5. As indicated previously, commercial potting of blue crabs occurs in Salem 
Cove, as does recreational crabbing. Dredging may interfere 1orith these 
acti1rities depending on their pr.CJdrnlty to the channel, as well as the 
season when dredging occurs. 

In order to complete our responsibilities under the Fish and Wildlife 
Coordination Act, the Ser1rice will need detailed information about proposed 
project modifications. Channel location, depth, width and side slopes mu~t be 
specified, as well as the method and season of dredging. 

We will also need precise locations and a111011nts/types Qf wetland~ 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 belie1res investigations of fish and 
waterfowl/waterbird inhabitants are needed to better characterize existing 
resource conditions. We recommend spring sa1npling be undertaken for adult, 
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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 in the project 
area. These investigations would provide information necessary to conduct a 
meaningful assessment of fish and wildlife reso11rces and project 1.1npacts to 
those resources~ 

B. Disposal of dredged material.· 

!~pacts of dredged material disposal on fish and wildlife habitat are usually 
easier to predict than dredging impacts because disposal results in burylng 
habitats under tons of sediment. Generally, the effect ls devastating, long
term and irreversible. However, in aquatic situations, recolonization by 
benthos and fish C'irt occur depending upon how much sediment is placeci .:tnci the 
physical character1.8t.ics of the sed l111ent and conta111inants. The Service 
discourages placement of dredged material in aquatic systems, particularly 
wetlands, and encourages placement and use of spoil in confined upland sites. 

The Service assessed 16 potential disposal sites selecteci by the Corps for the 
proposed project. All of the sites occur to varying degrees in pro~imity to 
the river or Salem Cove. Figure 2 shows the locations of the 16 sltes. The 
Service visited the 16 sites on April 26, 1985 and completed a preliminary fish 
and wildlife assessment (Appendix A) for each one. Funding 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 contain information about the occurrence 
(abundant, common, occasional or trace) and quality (high, medium or low) of a 
variety of aquatic and terrestri<!l habitats, and shellfish, finfish and 
wildlife resources which occur at each candidate site (Item E through I). A 
circled letter code indicates that the habitat or resource is present at the 
irulicateci 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 aerial photographs and National Wetland 
Inventory maps, other available fish and wildlife data .<ind professional 
judgment. 
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Table 1. 

Prelim.Determination of Type of Magnitude of 
Site Suitability Mitigation _Mit1:$ation 

1 SM OK Mn 
2 SM OK Mn 
3 SM OK Mn 
4 SM OK Mn 
5 s 
6 St IK Mn 
7 SM Ik,OK Mn 
8 SM IK,OK Md 
9 SM IK,OK Mn 
9a SM IK,OK Md 
10 SM IK,OK Mn 
11 ~1 OK Mn 
12 SM OK Mn 
13 SM OK Mn 
14 SM OK Mn 
15 us 

Letter codes: US= Unsuitable; IK = In-kind replace111ent; OK :a In-kind or Out-
of-kind replace111ent; Md = Moderate; Mn "" Minor. 

Of the 16 sites examined, only site 15 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 suitable with mitigation, sites 8 and 9a contain moderate a111ounts 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 spoil disposal. 

Most of the sites judged suitable for disposal require minor mitigation. Minor 
mitigation may be of two types: in-kind replace1nent of existing habitat lf.:tlues 
(Resource Category II) or in-kind/out-of-kind replace111ent ( Res•>11rce r,;ite~<H'Y 
III). Where in-kind replace1nent ts specified, minor amounts of· wetland exist 
which must be replaced in-kind. Where in-kind/out-of-kind replacement is 
indicated, upland habitat values must be replaced in-kind or out-of-kind. 

The majority of the candidate sttes are comprised of agricultural land. These 
habitats provide food and cover during the growing season for a v:-11'."i•~ty •>f 
·..rll<tllfe such as pheasant, r.ottontliil t':tbl>l.ts and deer. Howevet', thr~y lvtve 
little "7lldltfe value after autumn, "7hen harvesting 1:l1\d plowing reduces v1il11es. 
A.s mitigation fot' the loss of project-related habitat values, we recommend the 
Corps implement wildlife habitat improvements on disposal sites after capacity 
is reached. Guidance can be found in the Dredge Material Reseat'ch Progr"i1u, 
Technical Report D-78-37, entitled "Handbook fot' Terrestrial Wildlife Habitat 
Development on Dredged Material." Such improvements would satisfy the 
require1uent for in-kind/out-of-kind replacement of upland habitat vallles lost 
through spoil disposal. 
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Minor wetland 1nitigatlon can take two forms: wetland creation or enhancement of 
ex:isting wetlands. We prefer wetland creatio11, sl11ce e11h;ince11\ent g1~11erally 

requires periodic maintenance. We suggest the Corps seek to enlarge ex:istlng 
wetlands, preferably in non-forested locations. This will minlmize 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 .::i11 overhoi-\r.il illspos;il -,tte for. 400,000 cubic 
yi:ird::J of clredged material ln 1984. We understa11d that the Corps attempted to 
place this material to create a mounding effect, therehy creating small islands 
and confining the dlRturbance 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 ln deterrnlnlng lf the actlvity 
enhanced fish and wildlife values at the site. If habitat valuM were 
enhanced, care should be taken in using the site again to avoid aciversely 
impacting these resources. 

The Supawna Meadows National Wildlife Refuge lies adjace11t to site 3. If this 
site. is used, extreme care should be taken to avoid adverse impacts to refuge 
lands. 

The Service has received reports i11 rece11t ye;.irs of clc!>\Cl waterfowl being founrl 
i-lt sn111e of the edsting disposal sites along the Delaware River (i.e., 
Pedricktown). We suspect that botulism may be the cause, al thiMgh evidence is 
not available tr> s11bstantiate lt. ijotullsm generally develops in low areas 
'HJddenly flooded after heing dry for long periods of time. Prevention of 
botulism entails the draining of dlsposal areas as quickly as posslble t<) :t 1ml-l 
'iw.relopment of stagnant ponds 1r1hich may attract waterfowl. 

v. Recommendations 

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

1. Initiate spring sampling for adult, juvenile and young fish ln near:-shore 
and channel areas throughout the project r.each. The purpose of the 
investigation is to obtain information about fish ln the project area to 
enable a meaningful assessment of project improvements in the future. 

2. Initiate a reconnaissance of waterfowl/waterbird use in the project area, 
with e11phasis on spring and fall observations. The purpose of the 
investigation is to characteri~e wildlife reso11rces ln the project area ti) 
~nab le a rneanlngf11l assessment of project l1nprovernents ln the future. 

J. Avoid dredging in wetlands and nearshore shallow~. If this cannot he 
avoided or minimized, replace these habitats elsewhere in the pr.oject area 
or vicinity so that there is no net loss of in-kind habitat value. 

4. Avoid placing dredged material on wetlands. If this cannot be co1apletely 
avoided or mlni1nized, replace i1npacte,1 "1etlancis ln .;uc.h a 1a;i1v1er that 111> 
11~1: 1 :>..;..; •lf l.11-kl.11<1 h.1hlt-tt 11.'\l•ll~ "7•)11lri r.es1Jlt. 
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I 5. Co•npensate for upland habitat v;:ilnes lost through spoil disposal via 

terrestrial wildlife habitat improvements after site capacity is 
e>ehausted. · 

6. Report on the effects of 1984 overboard disposal at site 6 on fish and 
wildlife. If fish and wildllfe values were enhanced, implement measures 
to protect and increase those values if site 6 is again proposed for 
disposal of dredged material. 

7. Use extreme care to avoid lrnpactlng the Snpawna Meadows National Wildlife 
Refuge, if site 3 is selected for disposal of dredged material. 

These recommendations are preliminary. We believe it would be prudent to have 
a meeting with various state and federal agencies to discuss project impacts 
and recommendations prior to initiation of future project plannlng stages. 
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Rcvit"w of Candidate Dispo1tal Sites 
Fish and Wildlife Assessment 

A. uses 7 1/2' Quadransle: 50/en1 

B. Disposal Site Desisnation: 4 
c. Date of Si.te Visit: ~ -2(;;-f s 
D. Source, Year and Code of Aerial Photograph: ·l} ~CS. "3 'IO "33 - 17i- ac.L 
E. Aquatic Habitats Occurrence (circle one) Quality (circle one) 

l. Tidal River 
a. deepwater () 6' MLW) A : c 0 T H M L 
b. shallows ((. 6' MLW) A c 0 T H 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 c 0 T H M L 
5. Non-tidal vegetated 

vet lands A c 0 T H M L 
6. Tidal vegetated 

vetlands A c 0 T H M L 

F. Terrestrial Habitats 
l. Forest A c 0 T H M L 
2. Shrub land A c 0 T H M L 
3. Old Field A c 0 T H M L 
4. Cropland @· c 0 T H c_k) L 
5. Developed A c 0 T H M L 

G. Shellfish A c 0 T H M L -

B. Finf ish 
( .. 

---- / 

1. Freshwater A c 0 .T B M L 
2. Diadromous A c 0 T H M L 

I. Wildlife 
1. Waterfowl A c 0 T H M L /~. 

2. Furbearers A (9- 0 T H Ll# L 
3. Small Came A ij:J 0 T .H Mt L 
4. Big Came • A {O 0 T H )b 

'""" 
L 

5. Non-game A C) 0 T B Ji' L 

J. Preliminary Determination of Suitability (circle o@or 1D0re) 
l. Entire site s M US 
2. EJl Branch modified site s SM us 

x. Type of Mitigation 
(9i) l. Entire site 'IK NN. 

2. ER Branch modified site IK OK NN 

L. Ma~itude of Mitigation 
l. Entire site Mj Md 6> 2. ER Braoch JDOdified site Mj Md Mn 

M. Additional Comments: f. ~tire. 2_ 1 f c' I. /\ ~' ( ,· ( .. i ·I .. . . f . , . '. _/ 
....) 

Letter codes: A• Abundant; C • Common; 0 •Occasional; T • Trace: \___; 
H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable vith mitigation; 
US • Unsuitable; IK • lnkind replacement; OK • lnkind or Out-of-kind 
-eplacemenr: NN • Nooe necessarv: M{ • M.tinr· M.l • u. ""---·.. .. • .. 
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Rcvjcw of Candidate Dispo~al Sites 
Fish and Wildlife Assess~ent 

A. USCS 7 1/2' Quadransle: Sa.{eu1 

B. Disposal Site Desisnation: 

c. Date of Site Visit: 

D. Source, Year and Code of Aerial Photograph: 'A:?C:1 "5c./o ~1- 17t-/IDL 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 

M. 

Aquatic Habitats 
1. Tidal River 

Occurrence (circle one) Quality (circle one) 

a. deepwater ( > 6' MLW) A 
b. shallows ( < 6' MLW) A 

2. Tidal stream A 
3. Non-tidal stream A 
4. Pond/Lake A 
S. Non-tidal vegetated 

wetlands 
6. Tidal vegetated 

wetlands 

Terrestrial Habitats 
1. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

Finf ish 
l. 
2. 

Freshwater 
Diadromous 

Wildlife 
l. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Came 
S. Non-game 

• 
• 

A 

A 
A 
A 

cp· 
A 

A 
A 

A 
A 
A 
A 
A 

c 
c 
c 
c 
c 

c 

c 

c 
c 
c 
c 
c 

c 

c 
c 

c 
@ 

~ 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

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

Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

Additional Comments: 

T 
T 
T 
T 
T 

T 

T 

'T 
T 
T 
T 
T 

T 

.T 
T 

T 
T 
T 
T 
T 

(-•. ,, 't( 
-·I ·' • 'I 

H 
H 
H 
H 
H 

H 

H 

H 
li 
l! 
B 
H 

H 

H 
H 

H 
H 
.H 
H 
H 

'IJC. 
IX 

Hj 
Mj 

H 
H 
M 
H 
H 

M 

M 

M 
M 
M 
® 
M 

M 

M 
M 

L 
L 
L 
L 
L 

L 

L 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
L 
L 

Hd ~) 
Hd Mn 

Letter codes: A "' Abundant; C • Common; 0 • Occasional; T • Trace; 
H • High; M • Moderate; L • Low; S • Suitable; SM • ~uitable with mitigation· 
US • Unsuitable; IK a lnkind replacement; OK • lnkind or Out-of-kind ' 
replacement; NN • Nooe necessary; Hj • Maior: Md • MndPrar•• Mn • M•"~~· 
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Fieh and Wildlife Assessment 

A. 'USG5 7 1/2_' QuadranGle: 

J. D1•posal Site Deei&nation: 

c. Date Df Site Visit: l/ 
,...; ,... 

-2./ -(..::. " . 

D. Sour~•, Y&ar and Code of Aerial Photograph: I / I ·' . /,' ~--

E. Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

F. 

c. 

B. 

1. 

J. 

K. 

L. 

M. 

a. deepwater ( > 6' MLW) A : C 
b. shallows (<. 6' MLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/La~e A C 
S. Non-tidal vegetated 

wetlands A C 
6. Tidal vegetated 

wetlands A C 

Terrestrial Habitats 
l. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellf isb 

Finfi&h 
1. Freshwater 
2. J>iadromous 

Wildlife 
1. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Came 
5. Non-game 

• 

A 
A 
A 
@· 
A 

A 

A 
A 

A 
A 
A 

: A 
A 

c 
c 
c 
c 
c 

c 

c 
c 

Preliminary Determination of Suitability 
1. Entire site 
2. Ell Branch modified site 

Type of Mitigation 
l. Entire site 
2. Ell Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

0 
0 
0 
0 
0 

0 

0 

0 

T 
T 
T 
T 
T 

T 

T 

.• T 

T 
T 
T 

·T 

T 

0 .T 
0 °T 

0 
0 
0 
0 
0 

T 
T 
T 
T 
T .· 

H M 
H M 
H .. M 

H M 
B M 

B M 

B M 

H 
B 
I! 
B 
H 

H 

H 
H 

H 
H 
.H 
B 
1l 

~ 
M 

M 

M 
M 

L 
L 
L 
L 
L 

L 

L 

L 
L 
L 
l. 

&> 
L 

L 
L 

(circle one or more) 
s ~Ji) us 
S SM US 

:IK @ NN. 
ll OK NN 

Mj . Md @ 
Mj Md Mn 

(;r1.1 C. O-rr.. $.f-_~ bbfe_) 
_ __._...._"'"'-........,-'-'-"'--_.,,_........,,, _ __,_._........__._,_· t---==:....ia... {d_r. "I f: r•. r,, Jr ···' ' 

Letter codes: A• Abundaoti C • Co n; 0 • 'bccasionali T • Trace; 
H • High; M • Moderatei L • Low; S ~ Suitable; SH • Suitable with mitigatioa· 
US • Uasuitable; lK • lokiod replacemeat; OK• lnkiod or Out-of-kind • 
replacemcDti NN • Non~ necessary; Mj • Major: Hd • Moderate: Mn • HinnT_ 
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A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

1. 

J. 

K. 

L. 

Rcvjcw o{ Candidate Dispo~al Sites 
Fish and Wildlife Asscss~cnt 

uses 7 1/2' Quadransle: 

Disposal Site Desisnation: 

Date of Site Visit: 

Source, Year and Code of Aerial Photograph: fl ~c'.!5 '"3~/r31-!7(- /l(':L 

Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

a. deepwater ( > 6' MLW) A : C 
b. 5hallows ( (. 6' MLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

wetlands 
6. Tidal vegetated 

wetlands 

Terrestrial Habitats 
1. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

Finfish 
l. 
2. 

Freshwater 
Diadromous 

Wildlife 
1. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Game 
5. Non-game 

• 

A 

A 

A 
A 
A 

A 

A 
A 

A 
A 
A 
A 
A 

c 

c 

c 
c 
c 
c 
c 

c 

c 
c 

c 
c 

cc) 
·C 
@ 

0 T 
0 T 
0 T 
0 T 
0 T 

0 T 

0 T 

0 T 
(§_")·, T 
0 T 
0 T 
0 T 

0 

0 
0 

0 
0 
0 
0 
0 

T 

.T 
T 

T 
T 
T 
T 
T 

Preliminary DeLennination of Suitability 
1. Entire site 
2. Ell Branch modified site 

Type of Mitigation 
l. Entire 5ite 
2. ER Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

H 
H 
B 
H 
B 

B 

B 

H 
H 
l! 
B 
H 

B 

B 
H 

H 
H 
.H 
H 
B 

M 
M 
M 
M 
M 

M 

M 

$ 
M 
M 
M 

M 

M 
M 

L 
L 
L 
L 
L 

L 

L 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
L 
L 

(circle o9C.. or tDOre) 
S (S~J US 
S SM US 

.....,, 
'IK l'OK ·' NN 
lK OK NN 

Mj . Md 
1
MD) 

Mj Md H.n 

M. Additional Comments: 

Letter codes: As Abundant; C ~ Common; 0 • Occasional; T • Trace; 
H • High; M • Moderate; L c Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK c lokiod replacement; OK• Inkind or Out-of-kind ' 
replacement; NN • Nooe necessary; Mj •Major; Md • Moderate; Mn • Mio~r. 
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- - - - - - - - - . - -- -- - ... ---
Fish and Wildlife Assess~ent 

A. uses 7 1/2' Quadran;le: SalthL 
B. Disposal Site Designation: n 
c. Date of Site Visit: 

D. Source, tear and Code of Aerial Photo&raph: · A~1 .)· 31D3.1 -/i'i- / 1
:[ 

E. Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

F. 

G. 

H. 

a. deepwater (> 6' MLW) A: C 
b. shallows ((. 6' MLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

'Wetlands 
6. Tidal vegetated 

'Wetlands 

Terrestrial Habitats 
l. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
S. Devel oped 

Shellfish 

Finfish 
l. 
2. 

Freshwater 
Diadromous 

A c 

A c 

A C 
A C 
A C 
A . C 

(E) c 

A C 

A 
A 

c 
c 

I. Wildlife 
l. 
2. 
3. 
4. 
s. 

Waterfowl 
Furbearers 
Small Game 
Big Game 
Non-game 

• 
• 

A 
A 
A 
A 
A 

c 
c 
c 
c 
® 

0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

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

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

L. MaFJiitude of Mitigation 
l. Entire site 
2. ER Branch modified site 

T 
T 
T 
T 
T 

T 

T 

T 
T 
T 
T 
T 

T 

.T 
T 

T 
T 
T 
T 
T 

M. Additional Collllllen·ts: _JS~.,·{, f!.ttv..JL«lf 

H 
H 
H 
H 
B 

H 

B 

H 
H 
H 
B 
H 

H 

H 
H 

H 
H 
.H 
H 
H 

M 
M 
M 
M 
M 

M 

M 

L 
L 
L 
L 
L 

L 

L 

M L 
M L 
M L 
M L 
M {l) 
M L 

M 
M 

M 
M . 
M 
M 
M 

L 
L 

L 
L 
L 
L 

© 
(circle one or 1D0re) 
. ls SM US 

'1 SM US 

'IK OK NN. 
lK OK NN 

Hj Md Mn 
Mj Md Mn 

-~~~~~~~~~~~~~~~~ {i 
l.et ter codes : A • Abundant ; C • Common; 0 •o =c .... c_a_s-:i:-0-n-a-=1-;-=T:-.-.-:-T-ra-ce-; -----
H • High; M • Moderate; L • Low; S • Suitabl~ SM • Suitable with mitigation; 
US • Unsuitable; IK c lnkind replacement; OK• Inkind or Out-of-kind 
replacement; NN •None necessary; Mj •Maier: Md. HnrlPrat~· M- • w: __ _ 
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A. 

B. 

c. 
D. 

£. 

F. 

G. 

B. 

I. 

J. 

K. 

L. 

Rcvj~w of Candidate D1spo~al Sites 
Fish and Wildlife Aseeas~cnt 

USGS 7 1/2 1 Quadran&le: 

Disposal Site Deai&nation: 

Date of Site Visit: 

Sour~e, Year and Code of Aerial Photo&raph: ·AS~1 ;) 'f:il/D33-!7f-/!Ol 

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

a. deepwater ( > 6' MLW) A : C ~f) T 
b. shallows ((. 6' MLW) © C 0 T 

2. Tidal stream A C 0 T 
3. Non-tidal stream A C 0 T 
4. Pond/Lake A C 0 T 
5. Non-tidal vegetated 

wetlands 
6. Tidal vegetated 

wetlands 

Terrestrial Habitats 
l. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

Finfish 
1. Freshwater 
2. Diadromous 

Wildlife 
1. · Waterfowl 
2. Furbearers 
3. Smdl Came 
4. Big Game 
5. Non-game 

• 

A 

A 
A 
A 
A 
A 

A 

A 
A 

A 
A 
A 
A 
A 

c 

c 

c 
c 
c 
c 
c 

c 

@ 
c 
c 
c 

( ...... ) .~ 

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

Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

Ka~itude of Mitigation 
1. Entire site 
2. ER Branch modified site 

0 T 

0 T 

0 
1

T 
0 T 
0 T 
0 T 
0 T 

0 T 

0 .T 
0 T 

0 
0 
0 
0 
0 

T 
T 
T 
T 
T 

H ~ l~) 
H . QL 
B .M 

H M 
H M 

H 

B 

H 
H 
l! 
B 
H 

B 

H 
H 

B 
H 
.H 
H 
B 

M 

M 

M 

{M'> 
M 
M 
M 
~) 

L 
L 
L 
L 
L 

L 

L 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
L 
L 

(circle one or more) 
s @ us 
S SM US 

@ 
IX 

Hj 
Mj 

OK 
OK 

Md 
Md 

NN. 
NN 

K. Additional Comments: 

Letter codes: As Abundant; C • Common; 0 •Occasional; T • Trace; 
H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK c lnkind replacement; OK• lnkind or Out-of-kind ' 
replacement; NN •None necessary; Hj" •Major; Hd. Moderate: ~:). Hinn• 
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Rcvi~w of Candidate D1spofial Sites 
F1eh and Wildlife Asacas~cnt 

A. l>SCS l 1/2' Quadran;le: 

J. Dispoial Sit• l>eaignation: 

c. Due of S·ite Visit: 

l>. Source, Yaar and Code of Aerial Photo&raph: 

n 

E. Aquatic Habitats 
1. Tid.al River 

Occurrence (circle one) Quality (circle one) 

F. 

G. 

B. 

1. 

J. 

K. 

L. 

M. 

a. deepwater () 6' KLW) A : C 
b. &hallows (<: 6' MLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

wetlands A C 
6. Tidal vegetated 

wetlands A C 

Terrestrial Habitats 
l. Fol'est 
2. Shrubland 
3. Old Field 
4. Cropland 
S. Developed 

Shellfish 

Finfish 
1. Freshwater 
2. Diadromous 

Wildlife 
l. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Came 
s. Non-game 

•• 
• 

A C 
A C 
A C 
@· c 
A C 

A 

A 
A 

A 
A 
A 
A 
A 

c 

c 
c 

0 T 
0 T 
0 T 
0 T 
0 T 

0 ® 
0 (_TJ 

0 
0 
0 
0 
0 

0 

. . 

T 
T 
T 
T 
T 

T 

0 .T 
0 T 

@ 
0 
0 
0 
0 

T 
T 
T 
T 
T 

Preliminary Determination of Suitability 
1. Entire site 
2. Ell Branch modified site 

Type of Mitigation 
l. Entire site 
2. Ell Branch JDOdif ied site 

Ma~itude of Mitigation 
1. Entire site 
2. ER Branch 1ttOdifi~d site 

Additional Collllllents: 
,, l ( l ,., 

·. 

H 
H 
H 
H 
B 

B 

B 

H 
H 
l! 
B 
H 

B 

B 
H 

B 
B 
.H 
H 
B 

M 
M 
M 
M 
M 

L 
L 
L 
L 
L 

L 

L 

M L 
M L 
M L 
@ L 
M L 

M 

M 
M 

L 

L 
L 

L 
L 
L 
L 
L 

(circle o~ or 1D0re) 
s ~ us 
S SM US 

, {fi) @ NN. 

ll OK NN. 

Hj 
Mj 

' •\ • • • \ • 11 ' l 

Lett er codes : A • Ab und an ; C • Collimon; 0 • ~o":'cc""'a""'s.i..i:-0-n-a-=1:-;-:T:--•--::T:-r-a-c-e-; -----
H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • lnkind replacement; Ol • Inkind or Out-of-kind • 
Jcplacemcnti NN •None Decessary; Hj • Maior; Md. Moder~te· ~n. Minn· 
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R~vi~w of Can41datc Djspo~al Sites 
Fish and Wildlife Asscss~cnt 

A.~~ USCS 7 1/2 1 Quadran;le: ja/./,1,l 

•• # <{ 

c. Date of Site Visit: 
·:• 

Source, 'Yaar and Code of Aerial Photo&Taph: .. A.S4 ~· .?•L/ D 3 Y- / -1/- /// L-
: .~ .. 

E. Aquatic Habitats Occurl'ence (circle one) Quality (circle one)-

1. 

G. 

l. Tidal River 
•· deepwater () 6' KLW) 
'b. shallows (<. 6' MLW) 

2. Tidal stl'eam 
3. Non-tidal stl'eam 
4. Pond/Lake 
5. ~on-tidal vegetated 

vetlands 
6. Tidal vegetated 

wetlands 

Terrestrial Habitats 
1. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

A : C 
A C 
A C 
A C 
A C 

A 

A 

A 

c 

c 

c 
c 
c 
c 
c 

c 

0 T 
0 T 
0 T 

{§) T 
0 T 

@) T 

0 T 

·o 
0 
0 
0 
0 

0 

.• T 

T 
T 
T 
T 

T 

ll. Finfisb 

1. 

J. 

x. 

L. 

1. 
2. 

fl'eshwater 
Diadromous 

Wildlife 
l. Waterfowl 
2. l'urbearers 
3. Small Came 
4. Big Came 
5. Non-game 

• 
• • 

A 
A 

A 
A 
A 
A 
A 

c 
c 

Pl'eli.Dlinary Determination of Suitability 
l. Entil'e site 
2. Ell Branch modified site 

Type of Mitigation 
l. Entire site 
2. E& Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modifit:d site 

A-lO"i 

T 
T 
T 
T 
T 

}f.;'. 
; I(· 

H: 
H 

'U 

H 
·~ 
l! 

·.u. 
·u ·, 

.'i·.' 
;'' "' ,. 

M 
M 
M 
M 
M 

M 

M 
M 
M 

.@. 
M 

. U M 

... H M 
, ): H1. M 

u 
H 
JI 
u 
u 

L 
L 
L 

cp 
L 

L 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
i 
L 

(circle one Ol' more) 
S·@) US 
S SM US 

MJ @ MD 
Mj Md MD 



>.. 

:s. 

c. 

Rcvj~w of Candidate D1spo5al Sites 
Fish and Wildlife Assessment 

USGS 7 1/2' Quadransle: 

Disposal Site Desi&nation: ;If. q 
Date of Site Visit: ll- "'if,. -.f ;:;~ 

() 
. I 

D. Source, Year and Code of Aerial Photograph: IJ6't.5 :~¥0 33-17/- //J L 

E. Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

F. 

G. 

2. 
3. 
It. 
5. 

6. 

a. deepwat.er ( > 6' MLW) A : 
b. shallows (< 6' MI.W) A 
Tidal stream A 
Non-tidal st.ream 1)1-fc 11 A 
Pond/Lake A 
Non-tidal vegetated 
wetlands A 
Tidal vegetated 
wetlands A 

c 
c 
c 
c 
c 

c 

c 

Terrestrial Habitats 
l. Forest A C 
2. Shrubland 
3. Old Field 
4. Cropland 
S. Developed 

Shellfish 

A C 
A C 

<P c 
A C 

A c 

B. Finf ish 
1. Freshwater 
2. Diadromous 

1. 'Wildlife 
1. Waterfowl 
2. Furbearers 
3. Small Came 
It. :Big Came 
5. Non-game 

• 
• 

A 
A 

A 
A 
A 
A 
A 

c 
c 

0 
0 

~ 
® 
0 

T 
T 
T 
T 
T 

T 

T 

cV ' T 
Q) T <._ . • 
0 T 
0 T 
@ T 

0 

0 
0 

0 
0 
0 
0 
0 

T 

.T 
T 

~ 
T 
T 
T 
T 

J. Preliminary Determination of Suitability 
i.· Entire site 

JC.. 

L. 

2. ER :Branch modified site 

Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

M. Additional Comments: 

H 
H 
H 
H 
B 

H 

H 

H 
H 
1! 
B 
H 

H 

B 
H 

H 
H 
JI 
H 
B 

M 
M 
M 
M 
@ 

~ 

M 

L 
L 

~ 
L 

L 

L 

MJ L 
di) L 
M L 
~ L 
M ~ 

M 

M 
M 

L 

L 
L 

(L) 
L 
L 
L 
L 

(circle o~or more) 
s ®) us 
S SM US 

@@ NN. 
ll OK NN 

Mj 
Mj 

Md 
Md 

' Letter codes: A• Abundant; C • Common; 0 • Occasional; T • Trace; ~-j 
H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • Inkiqd replacement; OK • Inkind or Out-of-kind • 
replacement; NN • None necessary; Hj • Ma1or: Md • ModPr2tp• ~ •• M•~~-
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Review of Candidate Dispo~al Sites 
Fish and Wildlife Asscasmcnt 

A. uses 7 1/2' Quadransle: s ttU.JJ L 

:a. Disposal Site Deaisnation: tf_ 2A· 
c. Date of Site Visit: ll - 2 ~ -·'& ~ 

I • 

D. Source, Year and Code of Aerial Fhotograph: zj S l1 .5 . 3 (( D 3 .3 - I 7f - I I fi L 

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 0 T H M L 

2. Tidal stream A c 0 T H M L 
3. Non-tidal stream ( D if c. ty A c i--:o) T H M c0 ~-
4. Pond/Lake A c 0 T H M L 
5. Non-tidal vegetated 

(§) ~ "'etlands A 0 T H L 
6. Tidal vegetated 

wetlands A c 0 T H M L 

F. Terrestrial Habitats 
~. 'T ® l. Forest A 

~ 
H L 

2. Shrub land A 0 T H ~) L 
3. Old Field A c 0 T H M L 
4. Cropland A c 0 T B M L 
5. Developed A © 0 T H M Ci.0 

G. Shellfish A c 0 T H M L 

H. Finfish 
l. Freshwater A c 0 .T H M L 
2. I>iadromous A c 0 T H M L 

1. Wildlife 

(~ 1. Waterfowl A 

~-
T H M (9 

2. Furbearers A T H M L 
3. Small Game A 

~ 
0 T .H <Ii) L 

4. Big Game • A 0 T H ~ L 
5. Non-game A 0 T H CtP L 

J. Preliminary Determination of Suitability (circle one or more) 
1. Entire site s ~~ us 
2. ER Branch modified site s SM us 

K. Type of Mitigation 
'(!¥:': <@ 1. Entire site NN. 

2. ER Branch 1D0dified site IK OK NN 

L. Ma~itude of Mitigation 
l. 'Entire site Mj ~ Mn 
2. ER Branch modified site Mj Md Mn 

M. Additional C?mment.s: L.ai\.:.l ~-'t'O'•.~s (r( \,~£lr~ht\\~( u11Jffi"lj'1 /11 }.}.£,~ 
CCYL)(V Cf$dt. Also d,fch rlrntlP"~· Parr dn'rl.,:.;:1; .. t. 4otj ,J:11 .i-:., f 

Letter codes: As Abundant; C • Common; • Occasional; T • Trace; 
H • High; M • Moderate; L c Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • lokind replacement; OK• lnkind or Out-of-kind ' 
replacement; NN • None necessary; Mi • Mai or: Md • l'4ntt .... 2r •• 'M .... \H---
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A. 

B. 

c. 

Rcvi~w of Candidate Dispo~al Sites 
Fish and Wildlife Assessvumt 

uses 1 1/2' Quadrangle: 

Disposal Site Designation: 

Date of Site Vb it: (./- 2 l :_;f ~. 

D. Source, Year and Code of Aerial Photograph: AS~~ .5 . '!J t/ D 3 5 - 17 i - II 0 l 

E. Aquatic Habitats 
1. Tidal River 

Occurrence (circle one) Quality (circle one) 

a. deepwater () 6' }ll.W) A : C 
b. shallows ((.6 1 }ll.W) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

wetlands A C 
6. Tidal vegetated 

wetlands A C 

0 T 
0 T 
0 T 
0 T 
0 T 

@ T 

0 T 

F. Terrestrial Habitats 
l. Forest A C 0 

0 
0 
0 
0 

T 
T 
T 
T 
T 

2. Shrubland A C 
3. Old Field A C 
4. Cropland @· c 
5. Developed A C 

G. Shellfish A C 0 

H. 

I. 

J. 

It. 

L. 

Finfish 
l. Freshwater 
2. Diadromous 

Wildlife 
l. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Game 
5. Non-game 

• 
• 

A 
A 

A 
A 
A 
A 
A 

c 
c 

0 
0 

c 0 
(9:) I 0 
·c· o 
~· 0 

~ 0 

Preliminary Determination of Suitability 
l. Entire site 
2. Ell Branch modified site 

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

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

T 

.T 
T 

T 
T 
T 
T 
T 

H 
H 
H 
H 
H 

B 

B 

H 
H 
l! 
B 
H 

B 

H 
H 

H 
H 
.H 
H 
Ii 

H 
H 
M 
H 
M 

M 

M 

M 
M 
M 

~ 
M 

M 
M 

L 
L 
L 
L 
L 

L 

L 
L 
L 
L 
L. 

L 

L 
L 

L 
L 
L 
L 
L 

(circle o~or more) 
S H US 
s us 

Mj Md @) 
Mj Md Mn 

_A_d_d_i t_1_o_n_a_1_c_omm_e_n_t._s_: __ _:C_ ... u<:~:"':'"~-·--~_'-'t:o.:1:,~~N:""'U"".Q,,~,....__.:"~t:i.·' J,.,,' __:,:t\~1 ..J('---.....i.C..1.1~u.l.'..!..'' .!..!t tw._i _ o ~ / :t;. 
Lett.er codes: A• Abundant; C • Common; 0 • Occasional; T • Trace; 

H. 

H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • lnkind replacement; Ot • lnkind or Out-of-kind ' 
uplacement; NN • Nooe necessary; Mj • Major; Hd • Moderate! l1ri • Hiiior: 
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Rcv1~w of Candidate D1spo~al Sites 
Fish and Wildlife Assessment 

A. USGS 7 1/2' Quadran;le: 

B. Dispo&al Site Designation: _.p // 
c. Date of Site Visit: 

D. Sourc:.e, Year and Code of Aerial Photograph: tJ ~ ~ S. °ji../ 0 5 3 - I 7i- I I~/._ 
E. Aquatic Habitats 

l. Tidal River 
Occurrence (circle one) Quality (circle one) 

a. deepwater ( > 6' HLW) A : C 
b. shallows ( <. 6' HLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

wetlands A C 
6. Tidal vegetated 

wetlands A C 

0 T 
0 T 
0 ·T 
0 T 
0 T 

0 T 

0 T 

H 
H 
H 
H 
H 

H 

H 

M 
M 
M 
M 
M 

M 

M 

L 
L 
L 
L 
L 

L 

L 

F. Terrestrial Habitats 

G. 

B. 

1. 

J. 

K. 

L. 

M. 

l. 
2. 
3. 
4. 
5. 

Forest 
Shrubland 
Old Field 
Cropland 
Developed 

Shellfish 

Finf ish 
l. 
2. 

Freshwater 
DiadroJDOus 

Wildlife 
l. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Came 
S. Non-game 

• 
• 

A 
A 
A 

~ 
A 

A 
A 

A 
A 
A 
A 
A 

c 
c 
c 
c 
c 

c 

c 
c 

0 
0 
0 
0 
0 

0 

0 
0 

c 0 
c @ 
©o 
c. ® © o· 

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

Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

T 
T 
T 
T 
T 

T 

.T 
T 

T 
T 
T 
T 
T 

H 
H 
l! 
B 
H 

B 

B 
H 

H 
H 
.H 
H 
B 

M 
M 
H 
H 
M 

M 

M 
H 

L 
L 
L 

~ 
L 

L 
L 

@ 
L 

@ 
L 

(circle one or more) 
s ~ us 
S SM US 

'IK 
ll 

Mj 
Mj 

Md 
Md 

NN. 
NN 

_A_d_d1_c~1-o_n_a_1_c_o_mm_e_nt_s __ •· ___ f_-._-_,1_-_ •. -._-l __ A_,t< .r L 0-•{v.nJ (H ',-, { (y-.1 Jc{ 
Letter codes: A• Abundant; C • Common; 0 • Occasional; T • Trace; 
H • High; M • Moderate; L • Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • lokiod replacement; OK• lnkind or Out-of-kind • 
replacement; NN • Nooe necessaryi Mj • Major: Md • ModeratP~ ~n • M;nn~ 
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A. 

B. 

c. 

D. 

Rcvi~w of Candidate Dispo~al Sites 
Fish and Wildlife Assess~ent 

uses 7 1/2' Quadran&le: 

Disposal Site Desi&nation: 

Date of Site Visit: 

Source, Year and Code of Aerial Photograph: 

Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

F. 

G. 

a. deepwoater ( > 6' MLW) A : C 
b. shallows ( <. 6' MLW) A C 

2. Tidal stream A C 
3. Non-tidal stream A C 
4. Pond/Lake A C 
5. Non-tidal vegetated 

wetlands A C 
6. Tidal vegetated 

wetlands A C 

Terrestrial Habitats 
l. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

A 
A 
A 

<2" 
A 

c 
c 
c 
c 
c 

c 

B. Finfish 

1. 

l. Freshwater 
2. Diadromous 

Wildlife 
1. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Came 
S. Non-game 

• 

A 
A 

A 
A 
A 
A 
A 

c 
c 

0 T· 
0 T 
0 T 
0 T 
0 T 

0 <J) 
0 T 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

T 
T 
T 
T 
T 

T 

.T 
T 

T 
T 
T 
T 
T 

J. Preliminary DeLermination of Suitability 
l. Entire site 

IC.. 

L. 

2. Ell Branch modified site 

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

Ma~itude of Mitigation 
1. Entire site 
2.. ER Branch modified site 

M. Additional Comments: 

H 
H 
B 
H 
B 

B 

H 

H 
H 
l! 
B 
H 

H 

H 
H 

H 
H 
.H 
H 
B 

M L 
M L 
M L 
M L 
M L 

M L 

M 
M 
M 
@ 
M 

M 

M 
M 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
L 
L 

(circle on~ or more) 
. s . ~ti us 

S SM US 

'lie. 
lK 

Mj 
Mj 

Md 
Md 

NN. 
NN 

Letter codes: A= Abundant; C • Common; 0 •Occasional; T • Trace; 
H • High; M • Moderate; L c Low; S • Suitable; SM • Suitable with mitigation· 
US • Unsuitable; IK • lnkind replacement; OK • lnkind or Out-of-kind ' 
replacement; NN• None necessan: H1 • M.ainr· -..o1.1 .. M .. ~ •••••. · .. 
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Review of Candidate Dispoul Sites 
Fish and Wildl1f e Assess$ent 

~ fti,,,,1.,ti.._,. 
. 

A. \JSCS 1 1/2' Quadransle: C.1~ 
Disposal Site Dee~gnation: fttJ: B. 

c. Date of Site Visit: lL-1 ~ -v(" 
D. Source, Year and Code of Aerial Photograph: ·&sts 3~12. 3}- 17t- //Cl 

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 0 T H M L 

2. Tidal stream A c 0 T B M L 
3. Non-tidal stream A c 0 (f> H M (L) 
4. Pond/Lake A c 0 T H M L 
.5. Non-tidal vegetated 

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

f) ~1 wetlands A c 0 H L 

F. Terrestrial Habitats 
1. Forest A c 0 T H M L 
2. Shrubland A c 0 T H M L 
3. Old Field A c 0 T 1! M L 
4. Cropland ~- c 0 T B M rf_) 
.5. Developed c 0 T H M .L 

G. Shellfish A c 0 T B M L 

B. Fin fish 
l. Freshwater A c 0 .T B M L 
2. Diadromous A c 0 T H M L 

1. Wildlife 
l. Waterfowl A c 0 T H M L 
2. Furbearers A c §) T H M (·L· • @ 3. Small Game A 0 T Ji 'M L • @ l..M, ~) 4. Big Came A c T H s. Non-game A ® 0 T B ti'i L 

J. Preliminary Determination of Suitability (.circle ~· or more) l. Entire site s SW us 
2. ER Branch modified site s SM us 

K. Type of Mitigation 
l. Entire site 'IK ~·) NN. 
2. ER Branch modified site IX NN 

L. Ma~itude of Mitigation 
l. Entire site Hj Md ~) 2. ER Branch modified site Mj Hd l1D 

M. Additional Comments: 

Letter codes: A~ Abundant; C • Common; 0 • Occasional; T • Trace; 
" ~ High; M • Moderate; L • Low; S • Suitable; SH • Suitable with mitigation; 
U~ • Unsuitable; IK s lnkind replacement; OI • lnkind or Out-of-kind 
J,-'placement; NN • None necessary;~~ • Maior: Md • Mnd,.rara• M •. -- ..u~---
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A. 

B. 

c. 

D. 

E. 

F. 

G. 

. H. 

I. 

J. 

JC.. 

L. 

Rcvj~w of Candidate Dispo~al Sites 
Fish and Wildl1f e Assessment 

uses 1 1/2'. Quadransle: 

Disposal Site Designation: !f 1{ 
Date of Site Visit: 

d 

Source, Year and Code of Aerial Photograph: · A$tS. 3 t./ 0 j f - I 7{- /I~ L 

Aquatic Habitats 
l. Tidal River 

Occurrence (circle one) Quality (circle one) 

a. deepwater ( > 6' ML\oa') A 
b. shallows ( (. 6' MLW) A 

2. Tidal stream A 
3. Non-tidal stream 1)'1 Jc. l,_ A 
4. Pond/Lake A 
5. Non-tidal vegetated 

6. 
Yet lands 
Tidal vegetated 
wetlands 

Terrestrial Habitats 
l. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

Finf ish 
l. 
2. 

Freshwater 
Diadromous 

Wildlife 
l. Waterfowl 
2. Furbearers 
3. Small Came 
4. Big Game 
5. Non-game 

• 
• 

A 

A 

A 
A 
A 

~-

A 

A 
A 

A 
A 
A 
A 
A 

c 
c 
c 
c 
c 

c 

c 

c 
c 
c 
c 
c 

c 

c 
c 

0 T 
0 l' 
0 T 
0 (j) 
0 T 

0 

0 

0 
0 
0 
0 
0 

0 

0 
0 

0 
0 
0 
0 
0 

T 

l' 

T 
T 
T 
l' 
T 

T 

.T 
T 

T 
T 
T 
T 
T 

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

Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

Ma~itude of Mitigation 
l. Entire site 
2. ER Branch modified site 

H 
H 
H 
H 
H 

H 

H 

H 
H 
l! 
H 
H 

H 

H 
H 

H 
H 
.H 
H 
H 

M L 
M L 
M L 
M CY 
M L 

M 

M 
M 
M 

Qi) 
M 

M 

M 
M 

L 

L 

L 
L 
L 
L 
L 

L 

L 
L 

L 
L 
L 
L 
L 

(circle one or more) 
s (SM} us 
s ~ us 

'IK @ NN. 
IX OK NN 

Hj 
Mj 

Hd ~) 
Hd ·& 

M. Additional Comments: 

( 

\ 
'· 

Letter codes: A• Abundant; C •Common; o- Occasio~}· T •Trace· 
, , . \.___/ 

H • High; M • Moderate; L • Low; S • Sui;t"li\i.le; SM • ~}'jtable with mitigation; 
US • Unsuitable; IK • lnkind replacement; llt • lnkin9 ~1 Out-of-kind 
replacement; NN • Nooe necessary; Hj • Major; Md • M,c;,~,:~actn Mu • Mitiot': 
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A. 

Review o{ Candidate Dispo~al Sites 
Fish and Wildl1f e Asscss~cnt 

uses 7 1/2' Quadran;le: Sa.Ct;, c. 

B. Disposal Site Desisnation: ~~~/l'II---l/~~:::t....· ~~~~~~~~~~~~~-~ 

c. Date of Site Visit: l/ - l:~ -f.,<)" 

D. Source, Year and Code of Aerial Photograph: ll5e5 ~· L/f>3'3- 17f- 1111( 

:E. Aquatic Habitats 
1. Tidal River 

Occurrence (circle one) Quality (circle one) 

F. 

G. 

H. 

1. 

J. 

a. deepwater ( > 6 1 MLW) A : C 
b.. &hallows (<:. 6' MLW) A C 

2. Tidd stream A © 
3. 
4. 

Non-tidal stream A C 
Pond/Lake A C 

5. Non-tidal vegetated 
wetlands 

6. Tidal vegetated 
vetlands 

Terrestrial Habitats 
1. Forest 
2. Shrubland 
3. Old Field 
4. Cropland 
5. Developed 

Shellfish 

Fin fish 
1. Freshwater 
2. Diadromous 

Wildlife 

A C 

<f)c 

A 
A 
A 
A 
A 

A 

A 
A 

c 
c 
c 
c 
c 

c 

@ 
c 

0 T 
0 • -«' 

0 " T 
0 T 

<§) T 

0 T 

0 T 

0 
1

T 
0 T 
0 T 
0 T 
0 T 

0 T 

0 .T 
o , I 

1. Waterfowl A 
A 
A 
A 
A 

a> 0 T 
T 
T 
T 
T 

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

• 
• 

~- ~ 
c 0 
~) 0 

Preliminary Determination of Suitability 
1. Entire slte 
2. ER Branch modified site 

X. Type of Mitigation 
l. Entire site 
2. ER Branch modified site 

L. Ma~it~de of Mitigation 
l. Enti~e site 
2. ER Branch modified site 

H 
B 
H 
H 
B 

H 

B 

H 
H 
l! 
B 
H 

B 

L 
L 
L 
L 
L 

M L 

@ L 

M 
M 
M 
M 
M 

M 

L 
L 
L 
L 
L 

L 

B <'.F-' L 
H M L 

H 
H 
J:l 
H 
B 

~ 
M 
M 

Ofl 

L 
L 
L 
L 
L 

(circle one or~re) 
S SM (!1!) 
S SM US 

'IK OK NN. 
ll OK NN. 

Mj Md Mn 
Mj Md Mn 

M. Additional Comments: L/llhke 51f~ I~ '1.~J.4/ {1/eilt1111{ 
I ' , I I ; I I ' ( t ,.. I .tf\l (i 0 M n I ( I\ r., ( t( -:--··-:~· --=-· ·------------

Letter c.odes: A= Abund~uu; C • Common; 0 •Occasional; T • Trace;. 
H • High; M • Moderate; L • Low; S • Suitable; SM• Suitable with mitigation.; 
U~ • Unsuitable; IK • lnkiod replacement; OJ: • lnkind or Out-of-kind · ' 
?eplacemeot; NN • None necessary; M! • Major; Md • Moderate: Mn • Mi~n-r. 
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 
IN NEW JERSEY 

Common Name 

FISHES: 
Sturgeon, shortnose* 

REPTILES: 
Turtle, green* 

Turtle, hawksbill* 

Turtle, leatherback* 

Turtle, loggerhead* 

Turtle, Atlantic 
ridley* 

BIRDS: 
Eagle, bald 
Falcon, American 

peregrine 

Falcon, Arctic 

Piping Plover 
MAMMALS: 

Cougar, eastern 

Whale, blue* 
Whale, finback* 
Whale, humpback* 
Whale, right* 
Whale, sei*. 
Whale, sperm* 

MOLLUSKS: 
None 

PLANTS: 

' Scientific Name 

Acipenser brevirostrum 

Chelonia mydas 

Eretmochelys imbricata 

Dermochelys coriacea· 

Caretta caretta 

Lepidochelys kempii 

Haliaeetus leucocephalus 
Falco peregrinus anatum 

Falco peregrinus tundrius 

Charadrius melodus 

Felis concolor cougar 

Status 

E 

T 

E 

E 

T 

E 

E 
E 

E 

T 

E 

Balaenoptera musculus E 
Balaenoptera physalus E 
Megaptera novaeangliae E 
Eubalaena spp. (all species) E 
Balaenoptera borealis E 
Physeter catodon E 

Small whorled pogonia Isotria medeoloides E 

Distribution 

Hudson and Delaware 
Rivers plus other 
Atlantic coastal 
rivers 

Oceanic summer visitor 
· coastal waters 

Oceanic summer visitor 
coastal waters 

Oceanic sununer visitor 
coastal waters 

Oceanic summer resident 
coastal waters 
rarely nests: 
Cape May and Atlantic
Counties 

Oceanic summer resident 
coastal waters 

Entire state 
·Entire state -

re-establishment to 
former breeding 
range in progress 

Entire state migratory -
no nesting 

Entire State 

Entire state - probably 
extinct 

Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 
Oceanic 

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

(~j *Except for sea turtle nesting habitat, principal responsibility for these specie-S is 
vested with the National Marine Fisheries Service. 
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Captain of the Port, 
Philadelphia. 

u.s. Coast Guard Base 
Gloucester City, NJ~ 

Mr. Wilbert J. Cummings 
Salem Port Authority 
62 Front Street 
Salem, NJ 080797 

Dear Sir: 

08030-9999 . 

16000 

'-IAR I 0 1fit; 

The Application $Ubmitted for a Certificate of Adequacy (COA) for 
oily waste reception facilj.ties by Salem Port' _Authority located 
at Salem, NJ has been reviewed. Based upon the information 
contained in the Application, supporting worksheets andi 
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, exc~pt for the physical 
inspection of the reception facility intended for us$, and the 
review of the Application by the U.S. Environmental Protection 
Agency (EPA). Your terminal/port may continue normal operations. 
Upon satfsfactqry completion of the reception facility inspection 
and satisfactory review of the Applicationby the EPA a final COA 
will be issued. Changes to the COA Application must be reported 
to this office as required by 33 CFR 159.140. 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. 

Sincerely, 

ac:t?-
Captain, U~S. Co~st Guard 
CaPt;•bi of t,he Port, 
Phj.1a'Elelphia 
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PORT SALEM 
62 Front Street • Salem, New Jersey 08079 

(609) 9:35-6380 

Lt. Col. Ralph Locurcio 
District Engineer 

July 9. 1984 

U.S. Army Corps of Engineers 
2nd & Chestnut Street 

~ Philadelphia, Penna. 19106 

Rea Planning Branch - Salem River Feasibility Study 

Dear Col. Locurc io a 

Executive Director 
James F. Storm 

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 
ot Sal.em Port Authority is willing to be that sponsor. · 

As per your letter, the sponsor is required to pro~ide 
certain items of local cooperation. The provisions of lands 
and easements, 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 Sal.em 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 Sal.em will assist the 
Corps in any way necessary to accomplish this study and provide 
for the deepening of the existing Salem River channel. 

JPS/la cca congressman William Hughes 

Verytr~~~Q 
P. Storm 

cutive Director 

City of Salem Port Authority 
1 ... N. AcMa. Ir., CluUrmM • e.-.., Small, Vim Chairman • Donald E. Sh-. • .loeatia llakiewica • KealNda a. 1AwW 
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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, Old 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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CENAP-PL-PP March 16, 1989 

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 Old 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/structure 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 segmen~ 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 qenerated a hiqh deqree 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. Accordinq to Mr. Lippincott, the seawall was put in to 
keep sand off of backyards and it was followinq the creation of 
the new cut that the beaches beqan to erode. The qeneral 
consensus was that the deeper the channel the faster the flow 
with increased erosion. 
John Tunnell brouqht 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 lonq 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 qo 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 
qate) 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 aqo. 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 naviqation 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 biqqer channel creates a shift in profile 
to fill in the channel whereby no net chanqe 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 
beachf ill 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 
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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 soree 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. 

n 

The basis for deepening the navigation channel is the projected C .• 
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 
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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, ooo 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 
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yards although to maintain the 12 foot depth is 125,000 cubic yards 
every four years. n 
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 allow, 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 ~ttached 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 onto 
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 is 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 
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data available, further sub-surface investigations will be required 
during later studies to accurately define the true extent of n 
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 componnds. Low concentrations of arsenic, barium, cadmium, 
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 196'5 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? 

5 
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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, ooo 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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DISPOSITION FORM 
For use of this form, see AR 340-15; the propenent agency is TAGO 

REFERENCE OR OFFICE SYMBOL SUBJECT 

CENAP-PL-PP Salem River Public Workshop, held 1/12/89, 
Old Courthouse, Salem, New Jersey 

TO Files FROMB.E. Stratton DATE 20 Jan 89 CMT l 
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. In 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. 

Attendees. 

a. Corps Representatives - 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 

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 
Corps involvement in navigation at Salem, the study 
alternatives, and details on the recommended plan. 
indicates the presentation. This was followed by a 
period. 
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4. '!he questions arrl answers focused alloost exclusively on the erosion 
questions. A sumiary ?f canments arrl responses follows. 

a. '!he first ccmnent was on the validity of the econanic projections 
aver the 50 year project life. '!he imividual reccmnerxied staged 
construction of the 18 foot project, initial dredging to 16 feet using the 
spoils as beach fill arrl further deepening in the first maintenance cycle 
dredging to 18 feet. 

b. Elsinboro residents said they -were p:reviCAJSly infonned by the corps 
(colonel Ton) that the sarrl fran the oaJa.vood Beach all was not getting in the 
channel, yet sarrl has been dredged in the last two maintenance cycles as 
evidenced by the stable islarrls in the cove. '!he question was raised (arrl not 
answered) as to why the maintenance material was not deposited at oakwood 
Beach. 

c. one :resident (~Richardson) wants a sheet steel bulkhead built in 
front of the houses. He blamed waves generated by ship traffic for the 
problems. Mr. TUnnell imicated this was an erosion control measure which we 
could consider un:ler a study authority for which we have not yet been funded. 

d. Mr. LippiricxJtt (the originator of the overtxm:d options arrl a frequent 
corresporrlent) presented his material (attached) arrl blamed the training dike 
at Pea Patch Islam arrl constriction of the channel by Killcohook disposal area 
for the erosion problems at Elsinboro. 

e. '!he point was also raised that the sarrl 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 aver the inpact of ship wakes arrl erosion in 
the area of the cutoff. lee Ware imicated no erosion is anticipated in the 
cutoff area since vessels travel at dead slOW' arrl the cross section is larger 
with the project. Bank clearance lanes shoold minllnize suction effects between 
the vessels arrl banks arrl the sideslq:ies are milder arrl more stable for the 
enlarged. c.hannel. 

g. '!he mayor of Mannington (William Hancock) is concerned that the Little 
Salem River (Fenwick Creek) is scheduled for de-authorization in 1989. He 
foresees eventually :recreational developnent of the river with marinas arrl 
other amenities. He also imicated that the breakdown of the dikes at 
Mannington MeadcJws arrl the increased flOW' fran that area have increased erosion 
at oaJa.vood Beach. Also, he stated that silt fran the meadows will rapidly 
shoal the c.hannel. (A letter is fort.hcaninJ. ) 

h. A question was raised as to who· const:nlcted the steel sheet pile 
~ead at Pennsville. corps representatives will dleck on that in the 
office. 
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i. '!he mayor of Elsinboro (lee lark). requested placement of san:i on the 
beadl. .Ad::li.tionally, he suggested to the au::tierx:e that they write to 
Co~ Hughes. Jcim '1\mnell suggested that concemed peq>le shoold write 
<iirectly t&_~Corps (several have done so). F\Jrther explanations of the 
possible causes (historical, nort:m¥est wims) ~ presented. ..rctm TUnnel.l 
said that the reSul.ts of a piysical m::idel in:ticate that river currents stay 
confined to the channel an:i SURX>rt our conclusions. He in:ticated that there 
will always be a disagreement on the cause of the erosion given all of the 
influences an:i unknowns. In order to provide sane tenpora:cy assistance, as a 
part of the construction project, '1\mnell stated that it might be possible to 
call Elsinboro a disposal area an:i d:Jtain real estate agreements f:ran residents 
an:i p.tt san:i adjacent to l::W.kheads. It was noted again that a study of the 
erosion in the Bay awaits authorization an:i cx:W.d provide lonq-tenn answers for 
Elsinboro residents. 

j. Jcim Iarkin, the Energency Management Coordinator for Elsinboro, brought up 
concerns Oller the cxiors caused by beadl disposal. an:i the possible dlemical 
content of material. 

k. A question was raised as to who wculd be responsible if the channel did 
result in an erosion prcblem or lead to sane other incident. It was stated 
that the Corps wculd be responsible for correctin;J prcblems due to a design 
deficiency an:i it was noted that a revetJnent was provided by the Coi:ps alon:J 
the Pennsville Shoreline at Federal expense to correct a prcblem caused by 
features of the navigation project. 

1. Several peq>le questioned how the port wculd finarre the project, what 
justification there was for inprovements based on the level of traffic, an:i the 
views of salem officials on the :p:::1tential effects at Elsinboro. 'Ihe 
representatives fran the Port Authority, (F.arl Gage, Jcim a.Jrke, an:i 
Jim Waddirgton) in:ticated suwc>rt of placin;J san:i at Qa}G.}ood Beach if at all 
possible an:i in:ticated thatthe project econanics ~based on developnent of 
four berths. '!hey see potential to benefit the entire ca.mty if the port grCMS 
an:i utilizes the FTZ status. 

5. '!hose in attenlance ~told that the Coi:ps wculd reevaluate the 
possibilities of disposal at Qa}G.}ood Beadl an:i Elsinboro an:i a factsheet with 
firrlin;Js wculd be issued. 

~. ~~Cl'r\ 
Attadnnents: (1) PUblic Notice B. stratton 

(2) Fact.sheet Project Manager 
(3) Text 
( 4) Atten:lees 
( 5) Subnitted Materials 

(a) Liwincott, George letters 
(b) Petition 
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DELAWi\RE RIVER 
COMPREHENSIVE NAVIGATIOW STUDY SALEM RIVER 

SALEM COU1'1'Y, NEW JERSEY 

Janua.r~ 12, 1989 
?:OOP 

OLD COURTHOUSE 
Sslem, New Jersey 

To To THE COMMANDER: & 
ROBERT L~ CALLEGARI, Chief, 
U.S.Armyt:orps of Engineers 
Philadelphia Dist~ict 

Ref; Water Resources Act 
Section 859 of 1986 
Public Law 99-662 

Planning Division 

From JOSEPH G. LIPPINCOTT, Sr. DAV 
ELSINBORO - SALEM, New Jersey 08079 

This is to say, thank you the Corps for having this Workshop 
Meeting and the Water Front People of ELSINBORO & Township Uov. 
Represent!.tives ., and other's State people, +U.S. Gov. Offici~ls. 

Glad to have you here -
The Sovereignty of MAN layth hidden in KNOWLEDGE, wherein KINGS, 
with all their GOLD can not buy. Bacon .·. · · • 

1 • Here is a phone survey of FORT ELFSBORG section of ELSINBORO, from 
William L. Richmond (Lot 4.09) on south west whom want· the Salem 
River dredging's on their eroded {what's left of .~hem) :eEACBES. 

ii: 

2. If you drop lthe spoils on west side of Salem River Channel site 
( 2'f-/, ) its like "PEBPETUAL MOTION" enough said -

3 • Piping to ~illcohook r:rva. miles +-50 foot up and over the dikes -
Up IS the OOSt ++$$ 

4. The CORPS did not mention the for sale price per Cu.Yd. you sell 
the dredging's for - ? ? 

5. The CORPS speak of maintenance costs@ Killcohook,201,Artifieial 
Isl!ind - mainteniince on ELSIMBORO - o.oo $ here you helji the litt!; f ell&r the TAI f1Kl£l • - -

6. Drop spoils from William L. Richmond (Lot 4.09) on south west thru 
Sidney Riley (Lot 25.24), thru Robert Ff. Cocking (25010) thru J!!imes 
Buechler (23.24) thru Benjo Ferguson (23.17) thru to Spencer 
Richardson Lot (23.1) that 1s Block 23 ,Lot No.1 total 3,100 feet~ 

?·Put ~ck the SAND & STONE from where it came from ELSiiTBORO'S 
BEACHES 'S Site ( 2.lf-IT) 

8. We want PORT SA.LEM & the jobs + economics the PORT will help 
SALEM COUNTY. 

Q~.l!/. ~i'·~~. 
~SEPR G. LIPPINCOTT, Sr. DAV 

32 5' Fenwick A.ve. 
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Public Notice 
In reply ref er to: 
Planning Division 

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. .. 

~. 

The existing channel is 12 feet deep Mean Low Water and 150 teat 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 l,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 tha 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 tile Environmental Assessment is to provide a discussion of 
all pertinent environmental-issues regarding the pz-oposed pro~ect .. The 
Environmental Aaaesament concludes that the proposed action would not have 
a significant adverse impact on the environment. 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 Off ice 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 Old 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 Eng~neers, 
2nd and Chestnut Streets, Philadelphia, Pennsylvania 19106, ATTN: froject 
Planning Branch. For further information please contact Barbara Stratton 
at 215-597-5957. 

FOR THE COMMANDER: 

~ \ I' -:') 

t.· >-b•l H ~.,,~ I'- . i'.: "I'~ • . . ,...J "" 

ROBERT L. CALLEGARI 
Chief, Planning Division 
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City Clerk's Office 
City of Salem 
1 New Market Street 
Salem, New Jersey 08079 

Municipal Building 
Mannington Township 
RD 1 Box 129 
Salem, New Jersey 08079 

Cumberland county Library 
aoo East Commerce Street 
Bridgeton, New Jersey 08302 

Atlantic City Free Public Library 
Illinois & Pacific Avenue 
Atlantic City, New Jersey 08401 

CEPARTMENT OF THE ARMY 
U. S. ARMY ENGINEER DISTRICT. PHILADELPHIA 

CORPS Ctr ENGINEERS 
CUSTOM HOUSE.2D II CHESTNUT STWDT9 

"411.AOll.PHIA. PA. t•tCM 

REPOSITORIES 
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Salem Free Public Library 
112 w. Broadway 
Salem, New Jersey 08079 

Salem county Law Library 
94 Market Street 
Salem, New Jersey 08079 

Pennsville Township 
Municipal Building 
90 North Broadway 
Pennsville, New Jersey 08070 

University of Delaware Lib~ry 
Newark, Delaware 19717 
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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 is 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 
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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 is 

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, 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 a~ticipated growth in income for the study area 

as reported by OBERS projection service. (Projections of future 

commerce are discussed in 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 

C 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 lift 

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 representat.ive 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 

yards. 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 carried 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) without project condition provides approximately 17.5 feet of 

depth at high tide. An allowance for two feet of under keel 

clearance is based on the experience and professional expertise of 
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the pilots. The actual operating practice of vessels based on data 

from the pilots 19gs 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 the channel at high tide have 

approximately 17.5 feet of depth with which to work. The time of 

the tidal cycle is approximately 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 11
, 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 1. 

HISTORIC PORT OF SALEM VESSEL TRIPS (INBOUND AND OUTBOUND) 
1982-1989 

VESSEL TYPE AND 
COMMODITY 1982 1983 1984 1985 1986 1987 1988 1989 TOTAL 

1] 
SHIPS 

CONTAINER (BERMUDA TRADE) 0 0 0 0 0 0 0 68 68 
GENERAL CARGO/CONTAINER 0 0 0 24 21 26 18 0 89 
BULK COMMODITIES 0 0 2 0 0 0 34 37 

SUBTOTAL 0 0 26 21 26 18 102 194 

BARGES 
GRAIN 3 0 11 0 0 0 0 0 14 
FERTILIZER 0 4 2 0 0 0 0 7 
CHEMICALS 2 0 0 0 0 0 0 0 2 
SCRAP IRON & STEEL 0 0 0 0 0 0 0 

SUBTOTAL 5 4 13 0 0 0 24 

TOTAL 5 4 14 27 22 26 18 102 218 

SOURCES: PORT OF SALEM, PORTS OF PHILADELPHIA MARITIME EXCHANGE, MID-ATLANTIC, WCSC, PIERS 

1] 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 Salem 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 

r·, by barge down the Salem River channel en route to Norfolk, VA, by 
( . 
\, 

way of the Chesapeake and Delaware 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 , 4 o o 

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 



TABLE B-2 
HISTORIC PORT OF SALEM TONNAGE 

1982-1989 

COMMODITY 1982 1983 1984 1985 1986 1987 1988 1989 

GENERAL CARGO/CONTAINERS 0 0 0 4,400 5,200 32,600 22,600 14,400 1] 

BULK 7,700 6,000 22,300 25,100 11,100 0 0 24,800 

TOTAL 2] 7,700 6,000 22,300 29,500 16,300 32,600 22,600 39,200 

SOURCES: PORT OF SALEM, PORTS OF PHILADELPHIA MARITIME EXCHANGE, MID-ATLANTIC, PIERS, WCSC 

1] ALL GENERAL CARGO/CONTAINER TONNAGE MOVED PRIOR TO 1989 WAS ON TRADE ROUTES OTHER THAN BERMUDA; 
ALL GENERAL CARGO/CONTAINER TONNAGE FOR 1989 IS FOR BERMUDA lRADE 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 

3] 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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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 Economic 

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 

1989 

1] 

----------------------------------
BERMUDA 80 

JAMAICA 0 

GUATEMALA 6 

NEW YORK 4 

FLORIDA 3 

HONDURAS 2 

MEXICO 1 

COLOMBIA 1 

NOVA SCOTIA 1 

SAVANNAH 0 

BALTIMORE 1 

EQUADOR 1 

CANARY ISLANDS 1 

VENEZUELA 1 

TOTAL 102 

2] 

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 
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Berths 

TABLE B-4 
LOADING/UNLOADING AND STORAGE FACILITIES, 1994 

(ALL CHANNEL DEPTHS) 

-Three berths at the Salem Municipal 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 sq. 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 handling 10,000 tons per month 
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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 additional data sources were consulted. 

Projected growth of container traffic was obtained from two 

sources. The ORI/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 \ .. ../ 
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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 CTO YEAR 2014) 

TOTAL MARKET: U.S. NORTH ATLANTIC SALEM: 
ORI/TBS DR I/TBS DR I/TBS 

CONTAINER CONTAINER TONS PER CONTAINER CONTAINER TONS PER 
YEAR S.T. TEUS TEU TONS TEUS TEU 
1989 96,973 * 9,733 * 9.96 19,400 *1] 2, 058 2J 9.43 
1990 105,902 * 10,850 * 9.76 21,200 *1] 2,489 2l 8.52 
1991 113,507 * 11, 727 * 9.68 30,432 3,804 3] 8.00 
1992 123,856 * 12,763 * 9.70 32,200 4,025 3] 8.00 
1993 137,429 * 14,117 * 9.74 34,688 4,336 3] 8.00 
1994 149,710 * 15,370 * 9.74 38,080 4, 760 3] 8.00 
1995 160,859 * 16,575 * 9.70 41,904 5,238 3] 8.00 
1996 173,515 * 17,943 * 9.67 53,040 6,630 8.00 
1997 186,608 * 19,361 * 9.64 57,418 7, 177 8.00 
1998 199,758 * 20,810 * 9.60 61,955 7,744 8.00 
1999 213,047 * 22,315 * 9.55 66,592 8,324 8.00 
2000 225,654 * 23,822 * 9.47 71,408 8,926 8.00 
2001 243, 706 25,847 9.43 76,230 9,529 8.00 
2002 263,203 28,044 9.39 82,710 10,339 8.00 
2003 284,259 30,428 9.34 89,740 11,218 8.00 
2004 307,000 33,014 9.30 97,368 12, 171 8.00 
2005 331,560 35,820 9.26 105 ,645 13,206 8.00 
2006 358,085 38,865 9.21 114,624 14,328 8.00 
2007 386,731 42, 168 9.17 124,367 15,546 8.00 
2008 417,670 45,753 9.13 134,939 16,867 8.00 
2009 451,083 49,642 9.09 146,408 18,301 8.00 
2010 487, 170 53,861 9.04 158,853 19,857 8.00 
2011 526,144 58,439 9.00 172,356 21,544 8.00 
2012 568,235 63,407 8.96 187,006 23,376 8.00 
2013 613,694 68,796 8.92 202,901 25,363 8.00 
2014 662,790 74,644 8.88 220, 148 27,519 8.00 

AVG ANN TONS 113,000 

*· DATA PROVIDED BY ORI/TBS, OTHER YEARS CALCULATED FROM PROVIDED YEARS 
1] 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 

B-21 



presents DRI/TBS projections for the total market in the left-hand 

columns. This ana~ysis 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 total 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 
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of 8 tons per TEU (historic average from 1989-90 data). By 1995, 

the figures reflec~ a 40% market share of DRI's projection for the 

total market. From 1996 on, the growth rate incorporated 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 11 , were applied. 

THe most narrowly defined level 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 projected 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 list of 

potential additional commodities were identified in the economic 

investigation and are discussed in the Risk and Uncertainty 
I ' 

~j 
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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

proj ect 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 fully, thus spreading costs over a 

larger load 

-Cost savings will be achieved since larger ships offer economies 

of scale in shipping costs 

-For the larger vessels, the amount of shutout tonnage (i.e., 
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amount of a ship's load capacity that cannot be carried) is reduced n 
as the channel is qeepened 

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 local 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 lightloaded, 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. 
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TABLE B-6 
FLEET DISTRIBUTIClt IFlllllllllEL DEPTH FOR GENERAL CARGO/CONTAINER VESSELS 
ACTUAL OPERATING PllllCTICE: DESIGN DRAFT ANO CARRYING CAPACITY ADJUSTMENT 
FLEET DISTRIBUTIONS IY CHANNEL DEPTH ESTIM~TED BASED ON NORMAL DISTRIBUTION 

FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN 

VESSEL CLASS Al BJ CJ 

-------------------------------------------------------------------·-------------
12 FT CHANNEL 

1000 DWT 
1500 OWT 10.0% 2.~ 0.5% 
2000 DWT 11.4% 20.4% 
3000 DWT 60.0% 45. 7'% 40.8% 
4000 DWT 30.0X 40.0X 38.3% 
5000 DWT 

14 FT CHANNEL 
1000 DllT 
1500 DWT 
2000 DllT 8. 1% 1.4% 14.4% 
3000 DWT 46.3% 37.5% 28.8% 
4000 DWT 45.6% 38.~ 29.5% 
5000 DWT 22.2% 27.3% 

16 FT CHANNEL 
1000 DWT 
1500 DWT 
2000 DWT 1. 1% 1. 1% 16.~ 

3000 OWT 32.6% 30.4% 26.5% 
4000 OWT 35.8% 33.7'% 27.7'% 
5000 OWT 30.5% 34.8% 28.~ 

18 FT CHANNEL 
1000 CWT 
1500 OWT 
2000 DWT 1.2% 0.4% 4.3% 
3000 OWT 27.~ 31.3% 30.0X 
4000 OWT 34.~ 33.6% 31.4% 
5000 OWT 36.0X 34. 7'% 34.3% 

FOOTNOTES: 
Al VESSELS OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED) 

Bl VESSELS OPERATING WITH 14 FT SAILING DRAFT CURRENTLY (1.5 FT CONSTRAINT) 

CJ VESSELS OPERATING WITH 13 FT SAILING DRAFT CURRENTLY (2.5 FT CONSTRAINT) 
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T~BLE B-6 (CONT.) 

VESSEL CLASS Al Bl Cl 
----------------------------------------------------------------------------------
20 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% 

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: 
Al VESSELS OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED) 

Bl VESSELS OPERATING WITH 14 FT SAILING DRAFT CURRENTLY (1.5 FT CONSTRAINT) 

Cl VESSELS OPERATING WITH 13 FT SAILING DRAFT CURRENTLY (2.5 FT CONSTRAINT) 
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TAB18B8E6 B·6A 
FLEET DISTRIBUTIClt ll!lllull&tRllgTIONOIYGENIRIELCllBm~cONTAINER VESSELS 
ACTUAL OPERATING PIYICTICE: DESl~kKDIJMCMOfallIEIRRYING CAPACITY ADJUSTMENT 
FLEET DISTR1•o'•~s ltRta•aa&ESOE,!RTltf?i~TEDU!llBo ~RON611~~~Lo1~t•~la4~~N 

VES&et ctatlL CLASSES <1 STANDARD DEVIATION FROM MEAN 

12 FT CHANNEL 
2~sD~ CLASS 5% Al BJ CJ 
4000-DWT- - - ••• - - - .44%. - - - - - - -•. - - - - - - - - - - . - • __ - - - - - .. - - . __ . _____ •... _. _. __ . ___ . _. 
5~~0FfilW!HANNEL 
600010l!itJ DWT 44% 

100001 gj!i(J DWT 10.0% 2.~ 0.5% 
BAR~B§O DWT 7% 11.4% 20.4% 

3000 DWT 60.0% 45. 7% 40.8% 
14 FT c~~~E&wT 30.0% 40.0% 38.3% 

200Qs0~ DWT 2% 
4000 DWT 3~ 

6~0Fi>IJ!HANNEL 52% 
100001f™J DWT 

BAR(if§o DWT 7"-' 
2000 DWT 8.1% , .4% 14.4% 

16 FT ~E'tkJT 46.3% 37.5% 28.8% 
200040$6" DWT 1% 45.6% 38.~ 29.5% 
4000sf\Mr DWT 32% 22.2% 27.3X 
6000 DWT 60% 

1 O®DFf>~HANNEL 
BARii§§o DWT 7"4 

1500 DWT 
18 FT ~IDwT 1. 1% 1. 1% 16.~ 

200(S~ DWT 32.6% 30.4% 26.5X 
400"4~ DWT 29"-' 35.8X 33.7X 27.7X 
6000s~ DWT 64% 30.5% 34.8X 28.~ 

10000 DWT 
-~Sc:HANNEL 7% 

1000 DWT 
20 FT C~IDwT 

2000zl§M OWT 1.2% 0.4X 4.3X 
400(S(§OO DWT 17% 27.~ 31.3X 30.0X 
600Q+(§OO DWT 73% 34.~ 33.6X 31 .4X 

10000sl§OO DWT 3% 36.0% 34.7X 34.3X 
BARGES 7"-' 

22 ~~~i~ji~~ OPERATING >15 FT SAILING DRAFT CURRENTLY (UNCONSTRAINED) 

~Od~~ELS OPERAT~ WITH 14 FT SAILING DRAFT CURRENTLY (1.5 FT CONSTRAINT) 

1 0~~~~l\ELS OPERAT'~ 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 7% 
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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. 3 3 feet, design 

deadweight tonnage of 2 650 short tons, length of 2 62 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 feet lightloaded. 2. 9% of the fleet have 

operated greater 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 £oot 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 fleet 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 
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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) 1000 1500 2000 3000 4000 5000 
Vessel Carried Tonnage Capacity (S.T.) 838 1257 1675 2513 3351 4189 

Design Draft 12.8 14.6 17.7 18 19 22 
Inmersion 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 14.8 16.6 19.7 20 21 24 

Shut Out Tonnage to Port (By Depth) 
12 0 0 582 694 1668 3352 
14 0 0 53 139 715 2321 
16 0 0 0 0 0 1289 
18 0 0 0 0 0 258 
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 

12 609 914 796 1323 1224 608 
14 609 914 1180 1727 1917 1359 
16 609 914 1219 1828 2437 2109 
18 609 914 1219 1828 2437 2859 '· 
20 609 914 1219 1828 2437 3046 

( 22 609 914 1219 1828 2437 3046 : 

24 609 914 1219 1828 2437 3046 
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> 3 5 7 10 14 16 

Hourly In-Port Operating Cost $262 $264 $272 $282 $296 $309 
In-Port Cargo·Transfer Cost $887 $1,340 $1,839 $2,864 $4,00·1 $4,900 

In-Port Waiting Time Cost $2,358 $2,376 $2,445 $2,538 $2,66'.l s2,m 

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 

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 $762 $1, 142 $994 $1,654 $1,530 $761 
14 $762 $1,142 $1,475 $2,159 $2,397 $1,698 
16 $762 $1, 142 $1,523 $2,285 $3,046 $2,636 
18 $762 $1, 142 $1,523 $2,285 $3,046 $3,574 

I 
\___,) 
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TABLE B-7 (CONT.) 

20 S762 S1,142 $1,523 $2,285 $3,046 $3,808 
22 $762 $1, 142 $1,523 $2,285 $3,046 $3,808 
24 S762 $1, 142 $1,523 $2,285 $3,046 $3,808 

Total In-Port Costs 
12 $4,380 S5,367 S5,792 $7,592 S8,855 $9, 143 
14 $4,380 S5,367 $6,273 $8,096 S9,721 $10,080 
16 $4,380 S5,367 $6,321 $8,222 $10,371 $11,018 
18 $4,380 $5,367 $6,321 $8,222 $10,371 $11,956 
20 $4,380 $5,367 $6,321 $8,222 $10,371 $12, 190 
22 $4,380 S5,367 $6,321 $8,222 $10,371 $12,190 
24 $4,380 $5,367 $6,321 $8,222 $10,371 $12, 190 

In-Port Travel Costs 
Tidal Delays 

Avg. Hrs. of Maximl-'TI Tidal Delay 6 6 6 6 6 6 
Avg. Feet of Tidal Delay Per Depth 

12 2.8 4.6 5.5 5.5 5_5 5.5 
14 0.8 2.6 5.5 5_5 5.5 5.5 
16 0.0 0.6 3.7 4.0 5.0 5.5 
18 0.0 0.0 1.7 2.0 3.0 5.5 
20 0.0 0.0 0.0 o.o 1.0 4.0 
22 0.0 0.0 0.0 0.0 0.0 2.0 
24 0.0 0.0 0.0 0.0 0.0 0.0 

Avg. Hrs. of Tidal Delay Per Depth 
12 3.13 4.25 6.00 6.00 6.00 6.00 
14 1.50 2.75 6.00 6.00 6.00 6.00 >, 

16 0.00 0.75 3.50 3.90 4.90 6.00 
18 0.00 0.00 1.75 2.25 3.13 6.00 
20 0.00 0.00 0.00 0.00 . 1.50 3.90 
22 0.00 0.00 0.00 0.00 0.00 2.25 
24 0.00 0.00 0.00 0.00 0.00 0.00 

Delay for Tide: 
Operating Cost at Sea $338 $344 $356 $374 $397 $421 

Operating Cost at Port $262 $254 $272 $282 $296 $309 
Tidal Delay Costs 

12 $819 $1,080 $1,632 $1,692 $1,776 $1,854 
14 $393 $699 $1,632 $1,692 $1,776 $1,854 
16 $0 $191 $952 $1, 100 $1,450 $1,854 
18 $0 $0 $476 $635 $925 $1,854 
20 $0 $0 so so $444 S1,205 
22 $0 $0 so so so $695 
24 $0 $0 so so so $0 

Pilotage 
Vessel Length 187 254 257 268 332 353 

Vessel Beam 36 39.7 43 44 59 60 
Vessel Draft 12.8 14.6 17.7 18 19 22 

Pilotage Units 67.32 100.838 110.51 117.92 195.88 211.8 
C&D Use Flag 

Delaware River Pilot Fee $1,320 S1,331 S1,459 $1,557 $2,586 $2,796 
C&D Canal Fee (if applicable) $500 $500 S500 $500 $500 $500 

Tug Costs 
Number of Tugs Used 1 1 1 

Tug Rate $650 $650 $650 $650 $650 $650 
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TABLE B-7 (CONT.) 

Tug Costs $650 $650 $650 $650 $650 $650 
(\ 

In-Port & Cargo Transfer Costs 
12 $7, 169 $8,427 $9,533 $11,490 $13,866 $14,442 
14 $6,743 $8,046 $10,014 $11,995 $14,733 $15,380 
16 $6,350 $7,538 $9,382 $11,529 $15,057 $16,318 
18 $6,350 $7,348 $8,906 $11,063 $14,531 $17,255 
20 $6,350 $7,348 $8,430 $10,429 '$14,050 $16,841 
22 $6,350 $7,348 $8,430 $10,429 $13,606 $16,331 
24 $6,350 $7,348 $8,430 $10,429 $13,606 $15,636 

TOTAL COST ANO COST PER NET CARGO TON BY TRADE ROUTE: 

Bermuda 
Total Cost: 12 1 Channel Depth $48,641 $51, 766 $55 I 195 $58,704 $65,653 $66,864 

14 1 Channel Depth $47,790 $51,004 $56, 157 $59, 713 $67,386 $68,739 
16 1 Channel Depth $47,004 $49,988 $54,893 $58,781 $68,034 $70,615 
18' Channel Depth $47,004 $49,607 $53,941 $57,850 $66,983 $72,490 
20' Channel Depth $47,004 $49,607 $52,989 $56,581 $66,021 $71,661 
22 1 Channel Depth $47,004 $49,607 $52,989 $56,581 $65 I 133 $70,641 
24 1 Channel Depth $47,004 $49,607 $52,989 $56,581 $65, 133 $69,251 

Cost Per Ton: 12' Channel Depth $79.83 $56.64 $69.38 $44.36 $53.63 $109.90 
14' Channel Depth $78.44 $55.81 $47.59 $34.58 $35.15 $50.60 
16 1 Channel Depth $77.15 $54.70 $45.05 $32.16 $27.92 $33.49 
18 1 Channel Depth $77.15 $54.28 $44.27 $31.65 $27.48 $25.36 .... 

20' Channel Depth $77.15 $54.28 $43.49 $30.96 $27.09 $23.52 / 

22' Channel Depth $77.15 $54.28 $43.49 $30.96 $26.73 $23.19 l 
24 1 Channel Depth $77.15 $54.28 $43.49 $30.96 $26.73 $22.73 

Distances to Ports-Nautical Miles 
Bermuda 706 
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crew. Based on historical movements, the average weight per 

container box is e~timated 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 

equation provided by IWR. The tidal allowance is 5.5 feet with 

required under keel 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, wharf age, 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 local pilots, are 

calculated applying vessel design characteristics for length, beam, 

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 
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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 
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'l:'ABLE B-8 

SALEM RIVER 
TOTAL TRANSPORTATION SAVINGS DISCOUNT RATE= 8.750% PRICE LEVEL= APRIL 1990 
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:VC5A3Af:.lt) 
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 

12 FEET: 12 FEET: 
PCT. AVG TOTAL 

DESDWT DDRAFT OF FLEET $/TON TRANS COSTS 
1,000 12.8 0.0% $79.83 $0 
1,500 14.6 10.0% $56.64 $109,882 
2,000 17.7 0.0% $69.38 $0 
3,000 18.0 60.0% $44.36 $516,350 
4,000 19.0 30.0% $53.63 $312,127 

txl 5,000 22.0 0.0% $109.90 $0 
I 

(.,) 

-...J 

TOTAL SHORT TONS (1989) 1] 19,400 100.0% 
1] SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP 

$938,359 
CUMULATIVE SAVINGS 

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 



'!'ABLE B-8 (Cont. ) 

16 FEET: 

t:O 
I 

w 
(JO 

AVG 
$/TON 

$77.15 
$54.70 
$45.05 
$32.16 
$27.92 
$33.49 

( 
I 

"--

% OF 
TOTAL FLEET 

$/TON 
0.00% 
0.00% 
1.10% 

32.60% 
35.80% 
30.50% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
$0 

$9,614 
$203,393 
$193,910 
$198, 160 

$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 

$/TON 
0.00% 
0.00% 
1.20% 

27.90% 
34.90% 
36.00% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
$0 

$10,124 
$167,574 
$183,416 
$164,264 

$525,378 
$412,981 

-~ 
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22 FEET: 
AVG 

$/TON 

b:1 
I 

w 

'° 

$77.15 
$54.28 
$43.49 
$30.96 
$26.73 
$23.19 

% OF 
TOTAL FLEET 

$/TON 
0.00% 
0.00% 
1.20% 

27.90% 
34.90% 
36.00% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
$0 

$10, 124 
$167,574 
$180,978 
$161,959 

$520,636 
$417,723 

24 FEET: % OF 
AVG TOTAL FLEET 

$/TON $/TON 
$77.15 0.00% 
$54.28 0.00% 
$43.49 1.20% 
$30.96 27.90% 
$26.73 34.90% 
$22.73 36.00% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
$0 

$10,124 
$167,574 
$180,978 
$158, 746 

$517,423 
$420,936 
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AVG ANN 
GROWTH/YR 

PREDICTED TONNAGE: PERIOD FOR PERIOD 
1989 19,400 
1994 38,080 1989·1994 14.40% 
2001 76,230 1994·2001 10.40% 
2011 172,356 2001-2011 8.50% 
2014 220, 148 2011-2014 8.50% 
2031 220, 148 2014-2031 0.00% 
2044 220,148 2031·2044 0.00% 

PRESENT 
CUMULATIVE WORTH 

TRANS TRANS 
COSTS COSTS 

YEAR 12 FT 12 FT 
1994 $1,841,892 1.00000 $1,841,892 
1995 $2,033,448 0.91954 $1,869,837 
1996 $2,244,927 0.84555 $1,898,207 
1997 $2,478,399 0.77752 $1,927,008 
1998 $2,736,153 0.71496 $1,956,245 

l::d 1999 $3,020,713 0.65744 $1,985,926 I 
+' 2000 $3,334,867 0.60454 $2,016,057 
0 

2001 $3,681,693 0.55590 $2,046,646 
2002 $4,064,589 0.51117 $2,077,698 
2003 $4,487,306 0.47004 $2,109,222 
2004 $3,687,169 0.43222 $1,593,677 
2005 $4,000,578 0.39745 . $1,590,014 
2006 $4,340,627 0.36547: $1,586,358 
2007 $4,709,581 0.33606 $1,582,712 
2008 $5,109,895 0.30902 $1,579,073 
2009 $5,544,236 0.28416 $1,575,443 
2010 $6,015,496 0.26130 $1,571,821 
2011 $6,526,813 0.24027 $1,568,208 
2012 $7,081,593 0.22094 $1,564,603 
2013 $7,683,528 0.20316 $1,561,006 
2014 SB,336,628 0.18682 $1,557,418 
2015 $8,336,628 0.17179 $1,432, 108 
2016 $8,336,628 0.15796 $1,316,881 
2017 $8,336,628 0.14525 $1,210,925 
2018 $8,336,628 0.13357 $1,113,494 
2019 SB,336,628 0.12282 $1,023,903 
2020 $8,336,628 0.11294 $941,520 
2021 $8,336,628 0.10385 $865,765 

c-

PRESENT PRESENT PRESENT 
WORTH WORTH WORTH 
TRANS TRANS TRANS 
COSTS COSTS COSTS 
14 FT 16 FT 18 FT 

$1,366,833 $1, 187,697 $1,069,352 
$1 ,387,571 $1,205, 717 $1,085,576 
$1,408,624 $1,224,011 $1, 102,047 
$1,429,996 $1,242,582 $1' 118, 768 
$1,451,693 $1,261,435 $1, 135, 742 
$1,473,719 $1,280,574 $1,152,974 
$1,496,078 $1,300,003 S1, 170,467 
$1,518,778 $1,319,728 $1, 188,226 
$1,541,821 $1,339,751 $1,206,255 
$1,565,214 $1,360,078 $1,224,556 
$1,182,638 $1,027,642 $925,245 
$1,179,919 $1,025,280 $923, 118 
$1,177,207 $1,022,923 $920,996 
$1, 174,501 $1,020,571 $918,879 
$1, 171,801 $1,018,225 $916,766 
$1, 169, 107 $1,015,884 $914,659 
$1' 166,419 $1,013,549 $912,556 
$1, 163, 738 $1,011,219 $910,458 
$1, 161,063 $1,008,894 $908,365 
$1,158,393 $1,006,575 $906,277 
$1,155,731 $1,004,261 $904, 194 
$1,062, 741 $923,459 $831,443 

$977,233 $849, 157 $764,545 
$898,605 $780,834 $703,030 
$826,303 $718,009 $646,464 
$759,819 $660,238 $594,450 
$698,684 $607,115 $546,621 
$642,468 S558,267 $502,640 

~ 

PRESENT PRESENT 
WORTH WORTH 
TRANS TRANS 
COSTS COSTS 
20 FT 22 FT 

$1,031,257 $1,021,949 
$1,046,904 $1,037,454 
$1,062,788 $1,053, 195 
$1,078,913 $1,069, 174 
$1,095,283 $1,085,396 
$1,111,901 $1' 101,864 
S1, 128,771 $1, 118,582 
$1,145,897 $1,135,554 
$1, 163,283 $1,152,783 
$1,180,933 S1, 170,274 

$892,284 $884,230 
$890,233 $882, 198 
$888, 187 $880,170 
$886, 145 $878, 146 
$884, 108 $876, 128 
$882,075 $874, 113 
$880,047 $872, 104 
$878,024 $870,099 
$876,006 $868,099 
$873,992 $866, 103 
$871,983 $864, 112 
$801,823 $794,586 
S737,309 $730,654 
$677,985 $671,866 
$623,435 $617,807 
$573,273 $568,099 
$527,148 S522,390 
$484,734 $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 
S564,593 
$519, 166 
$477,394 

\ 
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2022 $8,336,628 0.09549 $796, 106 $590,775 $513,349 $462, 197 $445,732 $441, 709 $438,983 
2023 $8,336,628 0.08781 $732,052 $543,242 $472,045 $425,009 $409,869 $406, 169 $403,663 
2024 $8,336,628 0.08075 $673, 151 $499,533 $434,064 $390,813 $376,891 $373,489 $371, 184 
2025 $8,336,628 0.07425 $618,989 $459,340 $399, 140 $359,368 $346,566 $343,438 $341,319 
2026 $8,336,628 0.06828 $569, 186 $422,382 $367,025 $330,453 $318,681 $315,805 $313,856 
2027 $8,336,628 0.06278 $523,389 $388,397 $337,494 $303,865 $293,040 $290,395 $288,603 
2028 $8,336,628 0.05773 $481,277 $357,147 $310,339 $279,416 $269,462 $267,030 $265,383 
2029 $8,336,628 0.05309 $442,554 $328,411 $285,370 $256,935 $247,782 $245,545 $244,030 
2030 $8,336,628 0.04881 $406,946 $301,987 $262,409 $236,262 $227,845 $225,789 $224,395 
2031 $8,336,628 0.04489 $374,203 $277,689 $241,295 $217,252 $209,513 $207,622 $206,341 
2032 $8,336,628 0.04128 $344,095 $255,346 $221,881 $199,772 $192,655 $190,916 $189,738 
2033 $8,336,628 0.03795 $316,409 $234,801 $204,028 $183,698 $177,154 $175,555 $174,472 

td 
I 

.i::-
~ 

2034 $8,336,628 0.03490 $290,951 $215,909 $187,612 $168,918 $162,901 $161,430 $160,434 
2035 $8,336,628 0.03209 $267,541 $198,537 $172,517 $155,327 $149,794 $148,442 $147,526 
2036 $8,336,628 0.02951 $246,015 $182,563 $158,636 $142,829 $137,741 $136,498 $135,656 
2037 $8,336,628 0.02714 $226,221 $167,874 $145,873 $131,337 $126,659 $125,515 $124,741 
2038 $8,336,628 0.02495 $208,019 $154,367 $134,136 $120,770 $116,468 $115,416 $114,704 
2039 $8,336,628 0.02294 $191,282 $141,947 $123,343 $111,053 $107,097 $106, 130 $105,475 
2040 $8,336,628 0.02110 $175,891 $130,526 $113,419 $102,118 $98,480 $97,591 $96,989 
2041 $8,336,628 0.01940 $161,739 $120,024 $104,293 $93,901 $90,556 $89,739 $89, 185 
2042 $8,336,628 0.01784 $148,726 $110,366 $95,902 $86,346 $83,270 $82,518 $82,009 
2043 $8,336,628 0.01640 $136, 759 $101,486 $88, 186 $79,399 $76,570 $75,879 $75,411 
2044 $8,336,628 0.01508 $125,756 $93,321 $81,090 $73,010 $70,409 $69,774 $69,343 

CUMULATIVE PRES \.IORTH: TRANS COSTS $61,060,118 $45,311,571 $39,373,065 $35,449,824 $34,186,963 $33,878,386 $33,669,336 
CRF, 50 YRS 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 
AVG ANN CUMULATIVE TRANS COSTS $5,424,581 $4,025,480 $3,497,903 $3, 149,362 $3,037, 170 $3,009,756 $2,991,184 

AVG ANN CUMULATIVE TRANS SAVINGS $1,399,101 $1,926,678 $2,275,219 $2,387,411 $2,414,825 $2,433,397 

~· 
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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.T.) 481 880 1279 2097 2637 3415 
Design Draft 11.3 13.1 16.2 16.5 17.5 20.5 

Inmersion Factor CM.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 c 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 11 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 

Dockage Costs $374 $508 $514 $536 $664 $706 

Wharf age Fee per Net Ton $1.25 $1.25 $1.25 $1.25 $1.25 $1.25 

Wharf age Costs 
12 $437 $800 $994 $1,654 $1,531 $760 
14 $437 $800 $1, 162 $1,906 $2,397 $1,698 I 

\_____/ 
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16 $437 $800 S1, 162 S1,906 S2,397 S2,636 
18 $437 $800 S1, 162 S1,906 S2,397 S3, 104 
20 $437 $800 S1, 162 S1,906 S2,397 S3, 104 
22 $437 $800 S1, 162 S1,906 S2,397 S3, 104 
24 $437 $800 S1, 162 S1,906 S2,397 S3, 104 

Total In-Port Costs 
12 S3,678 $4,622 S5,356 S7, 117 S8,002 S8,499 
14 S3,678 $4,622 S5,525 S7,369 $8,869 S9,437 
16 S3,678 $4,622 S5,525 S7,369 SS,869 S10,375 
18 S3,678 $4,622 S5,525 S7,369 $8,869 S10,844 
20 S3,678 S4,622 S5,525 S7,369 $8,869 S10,844 
22 S3,678 $4,622 S5,525 S7,369 $8,869 S10,844 
24 S3,678 $4,622 S5,525 S7,369 $8,869 S10,844 

In-Port Travel Costs 
Tidal Delays 

Avg. Hrs. of Maximun Tidal Delay 6 6 6 6 6 6 
Avg. Feet of Tidal Delay Per Depth 

12 1.3 3.1 5.5 5.5 5.5 5.5 
14 0.0 1.1 4.2 4.5 5.5 5.5 
16 0.0 0.0 2.2 2.5 3.5 5.5 
18 0.0 0.0 0.2 0.5 1.5 4.5 
20 0.0 0.0 0.0 0.0 0.0 2.5 
22 0.0 0.0 0.0 0.0 0.0 0.5 
24 0.0 0.0 0.0 0.0 0.0 0.0 

... 
Avg. Hrs. of Tidal Delay Per Depth 

12 1.8 3.1 6.0 6.0 6.0 6.0 
14 0.0 1.5 3.9 4.3 6.0 6.0 
16 0.0 0.0 2.3 2.8 3.5 6.0 
18 0.0 0.0 0.3 0.8 1.8 4.3 
20 0.0 0.0 0.0 0.0 0.0 2.8 
22 0.0 0.0 0.0 0.0 0.0 0.8 
24 0.0 0.0 0.0 0.0 0.0 0.0 

Delay for Tide: 
Operating Cost at Sea S338 S344 S356 S374 S397 $421 

Operating Cost at Port S262 S254 s2n S282 S296 S309 
Tidal Delay Costs 

12 $459 S794 S1,632 S1,692 S1,776 S1,854 
14 so S381 S1,061 S1, 199 S1, 776 S1,854 
16 so so $612 S776 S1,036 S1,854 
18 so so $82 S212 S518 S1,313 
20 so so so so so $850 
22 so so so so so S232 
24 so so so so so so 

Pi lotage 
Vessel Length 187 254 257 268 332 353 

Vessel Beam 36 39.7 43 44 59 60 
Vessel Draft 12.8 14.6 17.7 18 19 22 

Pilotage Units 67.32 100.838 110.51 117.92 195.88 211.8 
C&D Use Flag . 

Delaware River Pilot Fee S1,320 S1,331 S1,459 S1,557 S2,586 S2,796 
C&D Canal Fee (if applicable) S500 S500 S500 S500 S500 S500 
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Tug Costs ' / 

Number of Tugs Used 
Tug Rate $650 $650 $650 $650 $650 $650 

Tug Costs $650 $650 $650 $650 $650 $650 

In-Port & Cargo Transfer Costs 
12 $6,106 $7,397 $9,097 $11,015 $13,014 $13,799 
14 $5,648 $6,984 $8,694 $10,774 $13,880 $14,737 
16 S5,648 $6,603 $8,245 $10,351 $13, 140 $15,674 
18 S5,648 $6,603 $7,715 $9,787 $12,622 $15,603 
20 S5,648 $6,603 $7,633 $9,575 $12,104 $15, 139 
22 $5,648 $6,603 $7,633 $9,575 $12,104 $14,521 
24 S5,648 $6,603 $7,633 $9,575 $12,104 $14,289 

TOTAL COST AND COST PER NET CARGO TON BY TRADE ROUTE: 

Bermuda 
Total Cost: 12' Channel Depth $46,515 $49,705 $54,324 $57,754 $63,948 $65,577 

14' Channel Depth $45,598 $48,880 $53,518 $57,271 S65 ,681 $67,453 
16 1 Channel Depth $45,598 $48,118 $52,620 $56,425 $64,201 $69,328 
18' Channel Depth $45,598 $48, 118 $51,560 $55,297 $63, 165 $69,184 
20' Channel Depth $45,598 $48,118 $51,396 $54,874 S62, 129 $68,257 
22' Channel Depth $45,598 $48,118 $51,396 $54,874 $62,129 $67,021 
24' Channel Depth $45,598 $48,118 $51,396 $54,874 $62, 129 $66,558 

Cost Per Ton: 12' Channel Depth $133.08 $77.70 $68.30 $43.65 $52.22 $107.81 
14 1 Channel Depth $130.46 $76.41 $57.55 $37.56 $34.25 $49.66 ( 
16 1 Channel Depth $130.46 $75.22 $56.58 $37.01 $33.48 $32.88 ~ 
18' Channel Depth $130.46 $75.22 $55.44 $36.27 $32.94 $27.86 
20 1 Channel Depth $130.46 $75.22 S55.27 $35.99 $32.40 $27.48 
22' Channel Depth $130.46 $75.22 $55.27 $35.99 $32.40 $26.99 
24' Channel Depth $130.46 $75.22 $55.27 $35.99 $32.40 $26.80 

Distances to Ports-Nautical Miles 
Bermuda 706 

I 

(_j 
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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 
General Cargo and Container Vessels: 

VESSEL/CHANNEL CHARACTERISTICS 
Design Deadweight Tonnage (tonnes) 1000 1500 2000 3000 4000 5000 

Vessel Carried Tonnage Capacity CS.T.) 243 628 1014 1819 2161 2899 
Design Draft 10.3 12.1 15.2 15.5 16.5 19.5 

Inmersion Factor CM.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 12.3 14.1 17.2 17.5 18.5 21.5 

Shut Out Tonnage to Port CBy Depth) 
12 0 0 0 0 477 2063 
14 0 0 0 0 0 1031 
16 0 0 0 0 0 0 
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 CS.T.)-Net Box \lgt 

12 176 457 738 1323 1225 608 
14 176 457 738 1323 1571 1358 

.. 
/ - ' 16 176 457 738 1323 1571 2108 

i ) \ - 18 176 457 738 1323 1571 2108 
20 176 457 738 1323 1571 2108 
22 176 457 738 1323 1571 2108 
24 176 457 738 1323 1571 2108 

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 \laiting Hours 9 9 9 9 ·9 9 
In-Port Transfer Hours (180 TPH) 1 3 4 7 9 12 

Hourly In-Port Operating Cost $262 $264 $2n $282 $296 $309 
In-Port Cargo Transfer Cost $257 $670 $1,113 s2,on $2,580 $3,614 

In-Port \laiting Time Cost $2,358 $2,376 $2,445 $2,538 $2,660 s2,m 

Dockage 
Vessel Length 187 254 257 268 332 353 

24 Hour Dockage Fee $374 $508 $514 $536 $664 $706 
Days in Port 1 

Dockage Costs $374 $508 $514 $536 $664 $706 

\lharfage Fee per Net Ton $1.25 $1.25 $1.25 $1.25 $1.25 $1.25 

\lharfage Costs 
12 $220 $571 $922 $1,653 $1,531 $760 
14 $220 $571 $922 $1,653 $1, 964 $1,698 

"' -
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16 $220 $571 $922 $1,653 $1,964 $2,635 
\ I 

18 $220 $571 $922 $1,653 $1,964 $2,635 
20 $220 $571 $922 $1,653 $1,964 S2,635 
22 $220 $571 $922 $1,653 $1,964 S2,635 
24 S220 $571 $922 $1,653 $1,964 S2,635 

Total In-Port Costs 
12 $3,209 $4, 125 $4,994 $6,800 $7,434 S7,856 
14 $3,209 $4, 125 $4,994 $6,800 $7,867 S8,794 
16 $3,209 $4, 125 $4,994 $6,800 S7,867 S9,732 
18 S3,209 $4, 125 $4,994 $6,800 S7,867 S9,732 
20 S3,209 $4, 125 $4,994 $6,800 $7,867 S9,732 
22 S3,209 $4, 125 $4,994 $6,800 $7,867 $9,732 
24 $3,209 $4, 125 $4,994 $6,800 $7,867 S9,732 

In-Port Travel Costs 
Tidal Delays 

Avg. Hrs. of Maxilllllll Tidal Delay 6 6 6 6 6 6 
Avg. Feet of Tidal Delay Per Depth 

12 0.3 2.1 5.2 5.5 5.5 5.5 
14 0.0 0.1 3.2 3.5 4.5 5.5 
16 0.0 0.0 1.2 1.5 2.5 5.5 
18 0.0 0.0 0.0 0.0 0.5 3.5 
20 0.0 0.0 0.0 0.0 o.o 1.5 
22 0.0 0.0 0.0 o.o 0.0 0.0 
24 0.0 0.0 0.0 o.o 0.0 o.o 

.... 

Avg. Hrs. of Tidal Delay Per Depth ( 

12 0.3 2.3 4.9 6.0 6.0 6.0 \ / 

14 0.0 0.1 3.1 3.5 4.3 6.0 
16 0.0 0.0 1.5 1.8 2.8 6.0 
18 0.0 0.0 o.o o.o 0.8 3.5 
20 0.0 0.0 0.0 o.o 0.0 1.8 
22 0.0 0.0 0.0 o.o 0.0 o.o 
24 0.0 0.0 0.0 o.o 0.0 0.0 

Delay for Tide: 
Operating Cost at Sea S338 $344 $356 $374 $397 $421 

Operating Cost at Port $262 S254 $272 $282 $296 $309 
Tidal Delay Costs 

12 $66 $572 $1,333 $1,692 $1, 776 S1,854 
14 $0 $25 $850 $987 $1,258 $1,854 
16 $0 $0 $408 $494 $814 S1,854 
18 $0 $0 $0 $0 $222 $1,082 
20 $0 so $0 so $0 $541 
22 so $0 $0 $0 $0 so 
24 so $0 $0 so so $0 

Pilotage 
Vessel Length 187 254 257 268 332 353 

Vessel Beam 36 39.7 43 44 59 60 
Vessel Draft 12.8 14.6 17.7 18 19 22 

Pilotage Units 67.32 100.838 110.51 117. 92 195.88 211.8 
C&D Use Flag · 

Delaware River Pilot Fee S1,320 $1,331 S1,459 $1,557 $2,586 S2,796 
C&D Canal Fee (if applicable) $500 $500 S500 S500 $500 $500 

~j 
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Tug Costs 
Number of 'Tugs Used 1 

Tug Rate $650 $650 $650 $650 $650 $650 
Tug Costs $650 $650 $650 $650 $650 $650 

In-Dort & Cargo Transfer Costs 
12 $5,245 $6,678 $8,435 $10,698 $12,446 $13, 156 
14 $5, 179 $6,132 $7,953 $9,993 $12,361 $14,094 
16 $5, 179 $6,106 $7,511 $9,500 $11,917 $15,031 
18 $5, 179 $6, 106 $7,103 $9,006 $11,325 $14,259 
20 $5, 179 $6,106 $7, 103 $9,006 $11,103 $13,718 
22 $5 I 179 $6,106 $7,103 $9,006 $11,103 $13,177 
24 $5, 179 $6,106 $7, 103 $9,006 $11,103 $13, 177 

TOTAL COST AND COST PER NET CARGO TON BY TRADE ROUTE: 

Bermuda 
Total Cost: 12' Channel Depth $44,792 $48,268 $53,000 $57, 120 $62,812 $64,291 

14' Channel Depth $44,661 $47,175 $52,035 $55,710 $62,642 $66, 166 
16 1 Channel Depth $44,661 $47,125 $51,151 $54,723 $61, 754 $68,042 
18' Channel Depth $44,661 $47, 125 $50,335 $53,736 $60,570 $66,497 
20' Channel Depth $44,661 $47, 125 $50,335 $53,736 $60, 126 $65,415 
22' Channel Depth $44,661 $47, 125 $50,335 $53,736 $60,126 $64,334 
24' Channel Depth $44,661 $47, 125 $50,335 $53,736 $60,126 $64,334 

Cost Per Ton: 12' Channel Depth $253.97 $105.63 $71.86 $43.18 $51.29 $105. 72 \. 

' 
14' Channel Depth $253.23 $103.24 $70.55 $42.12 $39.87 $48. 71 

'1 16 1 Channel Depth $253.23 $103.13 $69.35 $41.37 $39.30 $32.27 I 

18' Channel Depth $253.23 $103.13 $68.25 $40.62 $38.55 $31.54 
20' Channel Depth $253.23 $103.13 $68.25 $40.62 $38.27 $31.03 
22 1 Channel Depth $253.23 $103.13 $68.25 $40.62 $38.27 $30.51 
24' Channel Depth $253.23 . $103.13 $68.25 $40.62 $38.27 $30.51 

Distances to Ports-Nautical Miles 
Bermuda 706 
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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 

8.750% 

REVISED TRANS. COST MODEL INCORPORATING 11/23/90 WLRC COMMENTS AND FRC COMMENTS (F:VC2A) 
APPLYING REVISED HISTORIC AND REVISED COMMODITY DATA FROM F:DRIBDA1 

PRICE LEVEL= APRIL 1990 
3/5/91 

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: 
PCT. AVG TOTAL AVG 

DESDWT DDRAFT OF FLEET $/TON TRANS COSTS $/TON 
1,000 12.8 0.0% $133.08 $0 $130.46 
1,500 . 14.6 2.9% $77.70 $43, 714 $76.41 
2,000 17.7 11.4% $68.30 $151,052 $57.55 
3,000 18.0 45.7% $43.65 $386,992 $37.56 
4,000 19.0 40.0% $52.22 . $405,227 $34.25 
5,000 22.0 0.0% $107.81 $0 $49.66 

TOTAL SHORT TONS (1989) 11 19,400 100.0% 
11 SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP 

$986,986 
CUMULATIVE SAVINGS 

. / 
C' ,,...-., 

% 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 

.J 
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$671,209 
$315,776 

$626,805 
$360, 181 

$619,013 
$367,972 
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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 
so 

$4,289 
$218,538 
$211,196 
$181,691 

$615, 715 
$371,271 

24 FEET: % OF 
AVG TOTAL FLEET 

$/TON $/TON 
$130.46 0.00% 
$75.22 0.00% 
S55.27 0.40% 
$35.99 31.30% 
$32.40 33.60% 
$26.80 34.70% 

100.0% 

(~, 

TOTAL 
TRANS COSTS 

so 
so 

$4,289 
$218,538 
$211,196 
$180,412 

$614,436 
$372,550 

J 
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AVG ANN 
GROWTH/YR 

PREDICTED TONNAGE: PERIOD FOR PERIOD 
1989 19,400 
1994 38,080 1989-1994 14.40% 
2001 76,230 1994-2001 10.40% 
2011 172,356 2001-2011 8.50% 
2014 220, 148 2011-2014 8.50% 
2031 220, 148 2014-2031 0.00% 
2044 220, 148 2031-2044 0.00% 

PRESENT PRESENT PRESENT PRESENT PRESENT PRESENT PRESENT 
CUMULATIVE WORTH WORTH WORTH WORTH WORTH WORTH WORTH 

TRANS TRANS TRANS TRANS TRANS TRANS TRANS TRANS 
COSTS COSTS COSTS COSTS COSTS COSTS COSTS COSTS 

YEAR 12 FT SPPW,8 3/4% 12 FT 14 FT 16 FT 18 FT 20 FT 22 FT 24 FT 
1994 $1,937,341 1.00000 $1,937,341 $1,494,201 $1,317,508 $1,230,347 $1,215,053 $1,208,578 $1,206,068 
1995 $2, 138,824 0.91954 $1,966,735 $1,516,872 $1,337,498 $1,249,014 $1,233,489 $1,226,916 $1,224,367 
1996 $2,361,262 0.84555 $1,996,575 $1,539,886 $1,357,791 $1,267,965 $1,252,204 $1,245,531 $1,242,943 
1997 $2,606,833 0.77752 $2,026,868 $1,563,250 $1,378,392 $1,287,203 $1,271,202 $1,264,429 $1,261,802 
1998 $2,877,944 0.71496 $2,057,621 $1,586,968 $1,399,305 $1,306,733 $1,290,490 $1,283,613 $1,280,946 
1999 $3, 177,250 0.65744 $2,088,840 $1,611,046 $1,420,536 $1,326,559· $1 ,310,070 $1 ,303,088 $1,300,381 

b:J 2000 $3,507,684 0.60454 $2,120,532 $1,635,490 $1,442,089 $1,346,686 $1,329,946 $1 ,322,859 $1,320,111 I 
\J1 

~001 $3,872,483 0.55590 $2,152,706 $1,660,304 $1,463,969 $1,367,119 $1,350,125 $1,342,930 $1,340, 141 
2002 $4,275,222 0.51117 $2,185,368 $1,685,495 $1,486,181 $1,387,861 $1 ,370,610 $1,363,306 $1,360,474 
2003 $4,719,845 0.47004 $2,218,525 $1,711,068 $1,508,730 $1,408,918 $1,391,405 $1,383,991 $1,381,116 
2004 $3,878,243 0.43222 $1,676,264 $1,292,842 $1,139,960 $1,064,545 $1,051,312 S1,045,710 $1,043,538 
2005 $4,207,894 0.39745 $1,672,410 $1,289,870 $1,137,339 $1,062,097 "$1,048,895 $1 ,043,306 $1,041,139 
2006 $4,565,565 0.36547 S1 ,668,566 $1,286,904 $1, 134, 725 $1,059,656 $1,046,484 $1,040,907 $1,038,745 
2007 $4,953,638 0.33606 $1,664,730 $1,283,946 $1,132,116 $1,057,220 $1,044,078 $1,038,515 $1,036,357 
2008 $5,374,697 0.30902 $1,660,903 $1,280,994 $1,129,513 $1,054,789 S1,041,678 S1,036,127 $1,033,975 
2009 $5,831,546 0.28416 $1,657,085 $1,278,050 S1, 126,917 $1,052,365 $1,039,283 $1,033,745 $1,031,598 
2010 $6,327,228 0.26130 $1,653,275 $1,275,112 $1,124,326 $1,049,945 $1,036,894 $1,031,369 $1,029,226 
2011 S6,865,042 0.24027 $1,649,475 $1,272,180 $1,121,742 $1,047,532 $1,034,511 $1,028,998 $1,026,860 
2012 $7,448,571 0.22094 $1;645,683 $1,269,256 $1,119,163 $1,045, 124 $1,032, 132 $1,026,632 $1,024,500 
2013 $8,081,699 0.20316 $1,641,900 $1,266,338 $1, 116,590 $1,042, 721 $1,029,760 $1,024,272 $1,022,145 
2014 SS,768,644 0.18682 $1,638, 125 $1,263,427 $1,114,023 $1,040,324 $1,027,392 $1,021,918 $1,019,795 
2015 $8,768,644 0.17179 $1,506,322 $1,161,772 $1,024,389 $956,620 $944,729 $939,694 $937,742 
2016 $8,768,644 0.15796 $1,385,124 $1,068,296 $941,967 $879,650 $868,716 $864,087 $862,292 
2017 $8,768,644 0.14525 $1,273,677 $982,341 $866, 177 $808,874 $798,819 $794,563 $792,912 
2018 $8,768,644 0.13357 $1, 171, 197 $903,302 $796,484 $743,792 $734,546 $730,632 $729,114 
2019 $8,768,644 0.12282 $1,076,963 $830,623 .... $732,399 $683,947 $675,445 $671,846 $670,450 
2020 $8,768,644 0.11294 $990,311 $763, 791 $673,471 $628,917 $621,099 $617,789 $616,506 
2021 $8,768,644 0. 10385 $910,(>31 $702,336 $619,283 $578,314 $571, 125 $568,082 $566,902 
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2022 $8,768,644 0.09549 
2023 $8,768,644 0.08781 
2024 $8,768,644 0.08075 
2025 $8,768,644 0.07425 
2026 $8,768,644 0.06828 
2027 $8,768,644 0.06278 
2028 $8,768,644 0.05773 
2029 $8,768,644 0.05309 
2030 $8,768,644 0.04881 
2031 $8,768,644 0.04489 
2032 $8,768,644 0.04128 
2033 $8,768,644 0.03795 

2034 .$8,768,644 0.03490 
2035 $8,768,644 0.03209 
2036 $8,768,644 0.02951 
2037 $8,768,644 0.02714 
2038 $8,768,644 0.02495 
2039 $8,768,644 0.02294 
2040 $8,768,644 0.02110 
2041 $8,768,644 0.01940 
2042 $8,768,644 0.01784 
2043 $8,768,644 0.01640 
2044 $8,768,644 0.01508 

CUMULATIVE PRES WORTH: TRANS COSTS 
CRF, 50 YRS 
AVG ANN CUMULATIVE TRANS COSTS 

AVG ANN CUMULATIVE TRANS SAVINGS 

(~ 

·"'·. 

$837,361 
$769,988 
$708,035 
$651,066 
$598,682 
$550,512 
$506;218 
$465,488 
$428,035 
$393,595 
$361,926 
$332,806 

$306,028 
$281,405 
$258, 764 
$237,944 
$218,799 
$201, 194 
$185,006 
$170, 121 
$156,433 
$143,846 
$132,272 

$64,224,340 
0.0888400 

$5,705,690 

$645,827 $569,456 $531,783 $525, 173 $522,374 $521,289 
$593,864 $523,638 $488,.996 $482,918 $480,344 $479,346 
$546,081 $481,506 $449,651 $444,062 $441,696 $440, 778 
$502,144 $442,764 $413,473 $408,333 $406, 157 $405,313 
$461,741 $407, 139 $380,205 $375,479 $373,478 $372,702 
$424,590 $374,381 $349,613 $345,268 $343,428 $342,714 
$390,427 $344,258 $321,484 $317,487 $315,796 $315,140 
$359,014 $316,559 $295,617 $291,943 $290,387 $289,784 
$330, 128 $291,089 $271,832 $268,453 $267,022 $266,468 
$303,566 $267,668 $249,960 $246,853 $245,538 $245,028 
$279,141 $246, 132 $229,849 $226,991 $225,782 $225,313 
$256,681 $226,328 $211,355 $208,728 $207,616 $207, 184 

$236,029 $208, 118 $194,349 $191,934 $190,911 $190,514 
$217,038 $191,373 $178,712 $176,491 $175,550 $175,186 
$199,575 $175,975 $164,333 $162,290 $161,425 $161,090 
$183,517 $161,816 $151,111 $149,232 $148,437 $148,129 
$168,752 $148,796 $138,952 $137,225 $136,494 $136,210 
$155,174 $136,824 $127,772 $126, 184 $125,512 $125,251 
$142,689 $125,815 $117,492 $116,031 $115,413 $115, 173 
$131,208 $115,692 $108,038 $106,696 $106, 127 $105,907 
$120,651 $106,384 $99,346 $98,111 $97,588 $97,385 
$110,943 $97,824 $91,352 $90,217 $89,736 $89,550 
$102,017 $89,953 $84,002 $82,958 $82,516 $82,345 

$49,533,908 $43,676,396 $40,786,945 $40,279,947 $40,065,304 $39,982,075 
0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 

$4,400,592 $3,880,211 $3,623,512 $3,578,470 $3,559,402 $3,552,008 

$1,305,098 $1,825,479 $2,082, 178 $2, 127,220 $2,146,289 $2,153,683 

-· 
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TABLE B-12 

SALEM RIVER 
TOTAL TRANSPORTATION SAVINGS DISCOUNT RATE= 
TRADE ROUTE: GENERAL CARGO/CONTAINERS-BERMUDA 
VESSEL CLASSES GREATER THAN 5000 DWT DELETED 
2.5 FT CONSTRAINT 

8.750% 

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 

PRICE LEVEL= APRIL 1990 
3/5/91 

TRANS COST MODEL ADJUSTED BASED ON 76% CARRYING CAPACITY CWLRC EQUATION) INCLUDING WEIGHT OF BOXES 
FLEET DEFINED BY NORMAL DISTRIBUTION FOR VESSEL CLASSES <1 STANDARD DEVIATION FROM MEAN 

12 FEET: 12 FEET: 14 FEET: 
PCT. AVG TOTAL AVG 

DESDWT DDRAFT OF FLEET $/TON TRANS COSTS $/TON 
1,000 12.8 0.0% $253.97 so $253.23 
1,500 14.6 0.5% $105.63 $10,246 $103.24 
2,000 17.7 20.4% $71.86 $284,393 $70.55 
3,000 18.0 40.8% $43.18 $341,778 $42.12 
4,000 19.0 38.3% $51.29 $381,095 $39.87 
5,000 22.0 0.0% $105.72 $0 $48.71 

TOTAL SHORT TONS (1989) 11 19,400 100.0% 
11 SOURCE: WLRC & MID-ATLANTIC SHIPPING CORP 

$1,017,513 
CUMULATIVE SAVINGS 

% OF 
TOTAL FLEET 

$/TON 
0.00% 
0.00% 

14.40% 
28.80% 
29.50% 
27.30% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
so 

$197,088 
$235,333 
$228,176 
$257,978 

$918,575 
$98,937 
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16 FEET: 

(-, 

\ 

AVG 
S/TON 

$253.23 
$103.13 
S69.35 
$41.37 
$39.30 
S32.27 

% OF 
TOTAL FLEET TOTAL 

$/TON TRANS COSTS 
0.00% 
0.00% 

16.90% 
26.50% 
27.70% 
28.90% 

100.0% 

$0 
$0 

$227,371 
$212,683 
$211,190 
$180,925 

$832, 169 
$185,343 

18 FEET: 
AVG 

$/TON 
$253.23 
$103.13 
$68.25 
$40.62 
$38.55 
$31.54 

% OF 
TOTAL FLEET 

$/TON 
0.00% 
0.00% 
4.30% 

30.00% 
31.40% 
34.30% 

100.0% 

,,, 

~ 

TOTAL 
TRANS COSTS 

so 
$0 

$56,934 
$236,408 
$234,831 
$209,873 

$738,047 
$279,465 

20 FEET: % OF 
AVG TOTAL FLEET 

$/TON $/TON 
$253.23 0.00% 
$103. 13 0.00% 
$68.25 4.30% 
$40.62 30.00% 
$38.27 31.40% 
$31.03 34.30% 

100.0% 

TOTAL 
TRANS COSTS 

so 
$0 

$56,934 
$236,408 
S233,126 
$206,480 

$732,948 
$284,565 

/J 
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22 FEET: 
AVG 

$/TON 
$253.23 
$103.13 
$68.25 
$40.62 
$38.27 
$30.51 

% OF 
TOTAL FLEET TOTAL 

$/TON TRANS COSTS 
0.00% $0 
0.00% 
4.30% 

30.00% 
31.40% 
34.30% 

100.0% 

$0 
$56,934 

$236,408 
$233,126 
$203,020 

$729,488 
$288,025 

24 FEET: 
AVG 

$/TON 
$253.23 
$103.13 
$68.25 
$40.62 
$38.27 
$30.51 

,.- -~" 

,,. 

% OF 
TOTAL FLEET 

$/TON 
0.00% 
0.00% 
4.30% 

30.00% 
31.40% 
34.30% 

100.0% 

TOTAL 
TRANS COSTS 

$0 
$0 

$56,934 
$236,408 
$233,126 
$203,020 

$729,488 
$288,025 
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AVG ANN 
GROWTH/YR 

PREDICTED TONNAGE: PERIOD FOR PERIOD 
t989 t9,400 
t994 38,080 t989-t994 t4.40X 
200t 76,230 t994-200t t0.40X 
20tt .t72,356 200t-20tt 8.50X 
20t4 220, t48 20tt-20t4 8.50X 
203t 220, t48 20t4-203t o.oox 
2044 220, t48 203t-2044 o.oox 

PRESENT PRESENT PRESENT PRESENT PRESENT PRESENT PRESENT 
CUMULATIVE WRTH IJORTH IJORTH IJORTH WRTH IJORTH WRTH 

TRANS TRANS TRANS TRANS TRANS TRANS TRANS TRANS 
COSTS COSTS COSTS COSTS COSTS COSTS COSTS COSTS 

YEAR t2 FT SPPW,8 3/41' 12 FT t4 FT t6 FT 18 FT 20 FT 22 FT 24 FT 
1994 $1,997,262 t.00000 $1,997,262 St,803,059 $1,633,454 St,448, 703 st,438,694 St,431,902 $1,431,902 
1995 S2,204,9n 0.9t954 $2,027,565 $1,830,416 $1,658,238 $1,470,683 st,460,522 $1,453,627 $1,453,627 
1996 $2,434,295 0.84555 $2,058,328 $1,858, 188 $1,683,397 $1,492,997 $1,482,682 St,475,682 st,475,682 
1997 S2,687,46t 0.77752 $2,089,558 $1,886,381 $1,708,938 st,5t5,649 $1,505,178 $1,498,072 $1,498,072 
1998 $2,966,957 0.71496 $2,121,262 S1,9t5,002 $1,734,867 $1,538,646 S1,528,0t5 $1,520,801 $1,520,801 

b:I 1999 $3,275,521 0.65744 $2,153,446 $1,944,057 St,761,189 $1,561,990 $1,551,198 st,543,875 st,543,875 
I 

Vl 2000 $3,616,175 0.60454 S2, 186, 119 $1,973,553 st,787,91t $1,585,690 $1,574,734 $1,567,300 $1,567,300 
°' 2001 $3,992,257 0.55590 $2,219,288 $2,003,497 $1,815,038 $1,609,748 $1,598,626 $1,591,079 $1,591,079 

2002 $4,407,452 0.51117 $2,252,960 $2,033,894 $1,842,576 $1,634, 172 S1,622,88t $1,615,220 $1,615,220 
2003 $4,865,827 0.47004 $2,287,143 $2,064,754 $1,870,532 St,658,966 $1,647,504 $1,639,727 St,639,727 
2004 $3,998,195 0.43222 $1,728,110 $1,560,078 $1,413,329 $1,253,475 $1,244,815 $1,238,938 $1,238,938 
2005 $4,338,041 0.39745 $1, 724, 137 $1,556,491 $1,410,080 $1,250,593 $1,241,953 $1,236,090 $1,236,090 
2006 $4 I 706' 775 0.36547 S1,720, t73 $1,552,913 $1,406,838 $1,247,719 $1,239,098 $1,233,248 St ,233,248 
2007 $5,106,851 0.33606 St, 716,219 $1,549,343 $1,403,604 $1,244,850 $1,236,249 $1,230,413 $1,230,413 
2008 S5,540,933 0.30902 $1,712,274 St ,545, 782 $1,400,378 St ,241,988 $1,233,407 $1,227,585 St,227,585 
2009 $6,0t1,9t2 0.284t6 $1,708,337 $1,542,228 St ,397, t58 S1,239,t33 $1,230,572 St,224,763 st ,224, 763 
20t0 $6,522,925 0.26t30 St,704,410 st,538,683 St,393,947 St,236,285 st,227,743 st ,22t ,947 St,22t,947 
20t1 s1,on,374 0.24027 $1,700,492 St,535, t46 St,390,742 St,233,443 S1,224,92t st,2t9,138 St,2t9,138 
20t2 $7,678,950 0.22094 st,696,583 St,53t,6t7 St,387,545 St,230,607 st ,222, t05 St ,2t6,335 St,2t6,335 
2013 S8,33t,661 0.203t6 st,692,683 St,528,096 St,384,355 st,227,778 S1,2t9,295 St,213,539 St,2t3,539 
20,4 $9,039,852 o. t8682 St,688,791 $1,524,583 St ,38t, t73 St,224,956 St,2t6,492 St ,2t0,749 St,2t0,749 
2015 $9,039,852 O. t7179 St,552,9t2 St ,40t ,915 St,270,044 St,t26,396 st,tt8,6t4 St, t13,333 St, t 13,333 
20t6 $9,039,852 0.15796 St ,427,965 St,289,tt7 S1,t67,856 St,035,767 St,028,6tO St ,023,754 St,023, 754 
20t7 $9,039,852 O. t4525 St,3t3,071 St, t85,395 st,o73,89t $952,429 $945,848 $94 t ,383 $941,383 
20t8 $9,039,852 0.13357 St,207,422 St,090,0t9 $987,486 $875, 797 $869,746 $865,640 $865,640 
2019 $9,039,852 O. t2282 St,t10,273 St,002,316 $908,033 .$805,330 $799,766 $795,991 $795,99t 
2020 $9,039,852 0.1t294 $1,020,941 $92t ,670 $834,973 $740,534 $735,417 $731,945 S73t ,945 
2021 $9,039,852 0.10385 $938,796 $847,513 $767,791 $680,950 $676,246 $673,053 $673,053 

(' ~. /J 
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TABLE 12 (CONT.) 

2022 $9,039,852 0.09549 $863,261 $779,322 $706,015 $626, 161 $621,835 $618,899 $618,899 
2023 $9,039,852 0.08781 $793,803 $716,618 $649,209 $575, 781 $571,802 $569,103 $569,103 
2024 $9,039,852 0.08075 $729,934 $658,959 $596,974 $529,453 $525,795 $523,313 $523,313 
2025 $9,039,852 0.07425 $671,203 $605,939 $548,942 $486,854 $483,490 $481,207 $481,207 
2026 $9,039,852 0.06828 $617,198 $557,186 $504, 774 $447,682 $444,588 $442,490 $442,490 
2027 $9,039,852 0.06278 $567,539 $512,354 $464, 160 $411,661 $408,817 $406,887 $406,887 
2028 $9,039,852 0.05773 $521,875 $471, 131 $426,814 $378,539 $375,924 $374, 149 $374, 149 
2029 $9,039,852 0.05309 $479,885 $433,224 $392,472 $348,082 $345,677 $344,045 $344,045 
2030 $9,039,852 0.04881 $441,273 $398,366 $360,894 $320,075 $317,864 $316,363 $316!363 
2031 $9,039,852 0.04489 $405,769 $366,314 $331,857 $294,322 $292,289 $290,909 $290,909 
2032 $9,039,852 0.04128 $373, 121 $336,840 $305,156 $270,641 $268,771 $267,502 $267,502 
2033 $9,039,852 0.03795 $343,099 $309,738 $280,603 $248,865 $247, 146 $245,979 $245,979 

t;xj 
I 

V1 
....... 

2034 $9,039,852 0.03490 $315,494 $284,817 $258,026 $228,842 $227,261 $226,188 $226,188 
2035 $9,039,852 0.03209 $290,109 $261,901 $237,265 $210,429 $208,975 $207,989 $207,989 
2036 $9,039,852 0.02951 $266,767 $240,828 $218, 175 $193,498 $192, 161 $191,254 $191,254 
2037 $9,039,852 0.02714 $245,303 $221,451 $200,620 $177,929 $176,700 $175,866 $175,866 
2038 $9,039,852 0.02495 $225,566 $203,633 $184,478 $163,613 $162,483 $161,716 $161,716 
2039 $9,039,852 0.02294 $207,417 $187,249 $169,635 $150,449 $149,409 $148,704 $148,704 
2040 $9,039,852 0.02110 $190,728 $172, 183 $155,987 $138,344 $137,388 $136,739 $136,739 
2041 $9,039,852 0.01940 $175,382 $158,329 $143,436 $127,213 $126,334 $125,737 $125,737 
2042 $9,039,852 0.01784 $161,271 $145,590 $131,895 $116,977 $116, 169 $115,620 $115,620 
2043 $9,039,852 0.01640 $148,295 $133,876 $121,283 $107,565 $106,822 $106,318 $106,318 
2044 $9,039,852 0.01508 $136,363 $123, 104 $111,524 $98, 911 $98,227 $97,763 $97,763 

CUMULATIVE PRES WORTH: TRANS COSTS $66,210,760 $59,772,792 $54,150,260 $48,025,615 $47,693,798 $47,468,640 $47,468,640 

CRF, 50 YRS 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 0.0888400 
AVG ANN CUMULATIVE TRANS COSTS $5,882,164 $5,310,215 $4,810,709 $4,266,596 $4,237, 117 $4,217,114 $4,217,114 

AVG ANN CUMULATIVE TRANS SAVINGS $571,949 $1,071,455 $1,615,568 $1,645,047 $1,665,050 $1,665,050 



in operational cost efficiencies between vessel classes due to the n actual operating p~actice 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 transportation 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 target 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 plans for ILA unionization 

of labor at 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 TRANSPORlAllON COSTS FOR POTENllAUY COMPEllNG PORTS 
5000 DWT VESSEL CLASS 
SOURCE: "IDENTIFYING KEY TARGET OPPORTUNITITES FOR THE PORT Of SALEM", 

DR. RUSSELL S. HARRISON, RUTGERS UNIVERSIJY-CAMDEN, AUGUST 1989 
TRADE ROUTE EXAMPLE: BERMUDA 

COST 
CAlEGORY SALEM PH I LADELPH I A BOSTON NEW YORK BALTIMORE NORFOLK 

------------------------------------------------------------------------------------------------------------
NAVIGATIONAL SERVICES: 
TUGS Sl,000 S575 Sl ,472 S1 ,780 S670 S954 
Pl LOT AGE S2,800 $2,500 S1, 144 $1 ,255 $2,900 S1, 150 
LI NE RUNN I NG so $575 S384 S1 ,725 $454 $575 
SURVEYORS so S287 S287 $287 $287 S460 
DOCK AGE S200 $575 S748 S575 S438 S287 
OTHER so S635 S138 $460 S230 S230 

GOVT. REQUIREMENT COSlS: 

tl:I ENTRANCE/CLEARANCE $551 S551 S551 S551 $551 S551 
I IMMIGRAllON/CUSTOMS S115 S115 S115 Sl 15 S115 Sl 15 

0--
0 Ml SCELLANEOUS S115 Sl 15 Sl 15 $115 S115 S115 

VESSEL OPERATING COSTS S63,071 S63,695 $67,749 S62,551 S62,828 $55,447 
(ROUND TRIP) 

LOADING & DISCHARGING: 
STEVEDORING S22,848 $30,464 $30,464 $30,464 $30,464 $30,464 
CLERKING $100 $500 $303 $303 S606 S303 
SUPPLIES $2,645 $2,645 $2,645 S2,645 $2,645 S2,645 
WHARF AGE S5,331 $5,758 $6,093 $4,265 $4,265 $4,661 
TRUCK LOADING $36,556 $39,542 $50,265 $39,542 $39,542 $50, 113 

lOTAL $135,300 $148,500 $162,500 $146,600 $146, 100 $148, 100 

(--
\ 
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TABLE B-14 

REVISION TO COSTS, 3/7/91 
F:SALCA1RB 

SALEM RIVER COST ANNUALIZATION 1) 
DISCOUNT RATE= 8.750X 
PR! CE LEVEL= APRIL 1990 

12 FT 14 FT 16 FT 17 FT 18 FT 19 FT 20 FT 22 FT 24 FT 

FIRST COST: 
PROJECT so $4,330,000 S7,071,000· 58,914,000 S9,974,000 S14,493,000 S17,747,000 S23,431,000 S26, 736, 000 
ASSOC. COSTS so S164,000 S222,000 S239,000 S266,000 S276,000 S299,000 S398,000 S452,000 

SUBTOTAL so $4,494,000 $7,293,000S9,153,000 S10,240,000 S14,769,000 S18,046,000 S23,829,000S27,188,000 
INT DURING CONSTR 2) so S160,605 S260,634 $327,106 S365,952 S527,808 $644,920 5851,590 $971,632 
TOTAL so $4,654,605 S7,553,634 S9,480, 106 $10;605,952 $15,296,808 $18,690,920 S24,680,590 S28, 159,632 
CRF 0.08884 0.08884 0.08884 0.08884 0.08884 0.08884 0.08884 0.08884 0.08884 

AVG ANN FIRST COSTS so $413,515 S671 ,065 5842,213 $942,233 S1 ,358,968 S1 ,660,501 S2, 192,624 S2, 501 ,702 

MA I NTENANCE COSTS: 
DREDGING CYCLE·YEARS 4 4 3 3 3 3 3· 3 3 
PROJECT S1 ,394,000 S1 ,905,000 S1,909;000 S2,060,000 s2;215 ;ooo 52,557,000 S2,865 ,000 $3,438,000 S3, 794,000 
ASSOC COSTS so S88,000 581,000 S86,000 S92,000 $91,000 589,000 $90,000 $103,000 

TOTAL Sl,394,000 S1,993,000 $1,990,000 S2, 146,000 S2,307,000 S2,648,000 S2, 954,000 S3,528,000 S3 ,897,000 
SFF 0.219477 0.219477 0.305796 0.305796 0.305796 0.305796 0.305796 0.305796 0.305796 

AVG ANN MAINT COSTS S305,951 $437,418 $608,534 $656,238 S705,471 5809, 748 S903,321 S1 ,078,848 $1. 191,687 
AVG ANN COSTS C 12 FT) S306,000 
CUMULATIVE AVG ANN COSTS 5851,000 S1 ,280,000 S1,498,000 S1 ,648,000 S2, 169,000 s2,564,ooo, S3,271,000 S3,693,000 

CUMULATIVE AVG ANN COSTS S545,000 S974,000 S1, 192,000 S1 ,342,000 S1,863,000 $2,258,000 S2, 965, 000 $3,387,000 
(NETTING OUT 12 FT AVG ANN COSTS) 

1)1NCLUOES MITIGATION, REPLACEMENT, AND NAVIGATION AID COSTS 
2>NINE MONTH CONSTRUCTION PERICXl;FIRST COST APPORTIONED UNIFORMLY 

EXAMPLE: 
INTEREST DURING CONSTRUCTION CALCULATION 
MONTH 1· S1, 137,778 , .06493 
MONTH 2· S1, 137,778 1 .05752 
MONTH 3· S1, 137, 778 1.05015 
MONTH 4· S1, 137, 778 1 .04283 
MONTH 5· S1, 137,778 1.03557 
MONTH 6· S1, 137, 778 1.02835 
MONTH 7· S1, 137,778 1.02119 
MONTH 8· S1, 137,778 1.01408 
MONTH 9· $1, 137,778 1.00701 

TOTAL $10,240,000 

(18 FEET): 
S1 ,211,656 
S1 ,203,219 
S1, 194,835 
S1, 186,512 
S1, 178,247 
$1, 170,039 
S1, 161,889 
S1, 153,796 
S1, 145,759 

510,605,952 TOTAL INV. COST 
S10,240,000 MINUS FIRST COST 

$365,952 INT. DURING CONSTR. 
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TABLE B-15 

SALEM RIVER ECONCMIC 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 

(I 

CONTAINER: MID-ATLANTIC SHIPPING, INC. BERMUDA TRADE USING REVISED HISTORIC TONNAGE AND MID·ATL/VOIGT PROJECTIONS 
BULK: REVISED TO APPLY 1989 TONNAGE WITH 2X GR~TH 
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= 8.750X 
PRICE LEVEL= 

CHANNEL 
IMPROVEMENT 

12 TO 14 FT 
12 TO 16 FT 
12 TO 17 FT 
12 TO 18 FT 
12 TO 19 FT 
12 TO 20 FT 
12 TO 22 FT 
12 TO 24 FT 

CUMULATIVE 
AVG ANN 

BENEFITS 

$1,124,000 
$1,657,000 
$1,855,000 
$2,053,000 
S2,082,000 
S2,111,000 
$2, 143,000 
S2, 164, 000 

APRIL 1990 

CUMULATIVE 
AVG ANN BENEFIT-COST 

COSTS RATIO 

$545,000 2. 1 
$974,000 1.7 

$1, 192, 000 1.6 
$1,342,000 1 .5 
$1,863,000 1 • 1 
S2,258,000 0.9 
S2,965,000 0.7 
$3,387,000 0.6 

NET 
BENEFITS 

$579,000 
$683,000 
$663,000 
$711,000 * 
$219,000 

($147,000) 
($822,000) 

($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 
S1,922,900 

PESSIMISTIC SCENARIO: BULK BENEFITS DELETED., SALEM STRICTLY A GENERAL CARGO/CONTAINER PORT: 

CUMULATIVE CUMULATIVE GENERAL CARGO/ 
CHANNEL AVG ANN AVG ANN BENEFIT-COST NET CONTAINER 
IMPROVEMENT BENEFITS COSTS RATIO BENEFITS BENEFITS 

·--------------------------------------------------------------------------------------------

12 TO 14 FT $976,000 $545,000 1.8 S431,000 $976,300 
12 TO 16 FT $1,474,000 $974,000 1.5 S500,000 $1,473,800 
12 TO 17 FT $1,663,000 $1,192,000 1.4 S471,000 $1,663,050 
12 TO 18 FT $1,852,000 $1,342,000 1.4 S510,000 * $1,852,300 
12 TO 19 FT $1,875,000 $1,863,000 1.0 $12,000 $1,874,950 
12 TO 20 FT $1,898,000 12,258,000 0.8 ($360,000) $1,897,600 
12 TO 22 FT $1,918,000 S2,965,000 0.6 ($1,047,000) $1,917,500 
12 TO 24 FT $1,923,000 S3,387,000 0.6 ($1,464,000) $1,922,900 
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BULK 
BENEFITS 

$148, 100 
$183,300 
$192,200 
$201,100 
$207,200 
$213~400 

$225,000 
$241,100 
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~ABLE B-15 (Cont.) 

SENSITIVITY ANALYSIS (AVG ANN BENEFITS): 
F:S9107RR1 F:S8RRA F:S9RRA 

12 TO 14 FT $1,399,101 $1,305,098 S571,949 
12 TO 16 FT $1,926,678 $1 ,825,479 $1,071,455 

12 TO 18 FT $2,275,219 S2,082, 178 $1,615,568 

12 TO 20 FT $2,387,411 S2,127,220 $1,645,047 
12 TO 22 FT $2,414,825 S2, 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 DRAFTSCSOURCE:BEEBE PILOT LOG): 
F:SCTCMR9:>15 FT 11.8X 
F:SCTCMR12:14 FT 44.1X 
F:SCTCMR13:13 FT 41.2X 

\. 

OTHER:12 FT 2.9X 
-~ 

( 
\__ TOTAL 100.0X 
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benefits for general cargo/containers have been determined by 

taking a weighted ayerage 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 level 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 
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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 growth 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). 

are as follows: 

The results 

Channel G.C./Container Bulk Total 

Depth Increment Trans Savings Trans Savings Trans Sav BCR 

12-14 feet $412,600 $130,600 $ 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 

Transportatio~ savings have been quantified with no growth in 

tonnage beyond the level of the existing year; 1989 (general 

cargo/containers=l9,400 tons, bulk=24,600 tons). The results are 

as follows: 

Channel G.C./Container Bulk Total 

Depth Increment Trans Savings Tr.a.ns 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 $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 

ORI/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 

Depth Increment Trans Savings 

12-14 feet 

12-16 feet 

$ 674,000 

$1,017,500 

Total 

Trans Savings Trans Sav 

$148,100 

$183,300 

$ 822,000 1.5 

$1,201,000 1.2 
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12-18 feet 

12-20 feet 

12-22 feet 

12-24 feet 

$1,278,800 

$l;.,310,100 

$1,323,800 

$1,327,100 

$201,100 

$213,400 

$225,000 

$241,100 

$1,480,000 1.1 

$1,524,000 0.7 

$1,549,000 0.5 

$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 1 7 of the project 1 i fe is 

required to remain above the breakeven point of economic 

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 routes 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 
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agricultural region; processed in local irradiation facility; 

shipped to foreign, destinations) 

(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 local 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 local plant for mineral 

processing) 
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(1) Mexico to Salem 

k. Furniture (Swe~ish 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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1.0 _Ytilitig~ - There are no known utilities within the 
project limits whic~ would be affected by the project. 

2.0 ~b~nngl_Blignm~nt_~ng_§ggm~t~~ - The proposed main stem 
channel alignment follows the authorized channel alignment to 
Station 17+ioo. 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 to 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 601. 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 widths of the 
design vessel and tug. Table 2 shows the corresponding main 
stem dredging quantities. 

14' 
16' 
17' 
18' 
19' 
20' 
22~ 

24' 

52 
55 
60 
60 
75 
84 
92 
92 

160 
170 
180 
180 
2~ 

250 
280 
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 alt~rnatives. 

Turning basin geometry was determined using EM 
1110-2-1613. EM 1110-2-1613 requires a turning basin diameter 
of 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 6). 
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TABLE 2 

MAIN STEM CHANNEL 
QUANTITY SUMMARY 

--------------------------------------------------------------------
REQUIRED DREDGING : OVERDEPTH DREDGING 

( 2 FT ) 
PROJECT STA 3+000 :STA 17+200 :STA 3+000 :STA 17+200: 

DIMENSIONS: TO TO TO TO 
:STA 17+200 :STA 25+800 :STA 17+200:STA 25+800: 

AUTHORIZED: 304,866 6,703 

14 x 160 188,239 .100' 208 13,696 31,073 

16 x 170 413,614 I 173,699 .31, 344 58,753 ·' 

17 x 180 568,383 273~757 44,696 79,772 

18 x 180 675.591 ·322 ~ 053 49,578 84,484 

19 x 230 1,088,468 565,711 101,022 119,402 

20 x 250 1,364,687 736,001 124,037 135,281. 

22 x 280 1,919,065 1,075,772 156,515 156,336 

24 x 280 2,297,805 1,305,189 157,455 159,606 

C-2 

TOTAL 
CY 

444,68'7 

333,'.:16 

677' 41:'· 

966,608 

1,131,706 

1,874,603 

::,360,006 

:: '307 !' 6:38 

::;, 'I 92(2) 'I 0~t~I 
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TABLE 3 

BEND WIDENING QUANTITIES 

STA 13 + ~00 TO STA 14 + 130 

PROJECT I DREDGING (CY). I TOTAL 
DIMENSIONS I-----------------------I CUBIC 

(FT) I REQUIRED I OVERDEPTH I YARDS 
---------------I-----------I-----------I-----------

I I I 
14 X 160 I 17940 I 4486 I 22426 
16 X 170 I 22426 I 4486 I 26912 
17 X 180 I 24669 I 4486 I 29155 
18 X 180 I 26912 I 4486 I 31398 
19 X 230 I 29155 I 4486 I 33641 
20 X 250 I 31398 I 4486 I 35884 
22 X 280 I 35884 I 4486 I 40370 
24 X 280 I 4~370 I 4486 I ·44856 

---------------I-----------I~----------I-----------

STA 14 + 13~ TO STA 15 + 080 

PROJECT I DREDGING (CY) I TOTAL 
DIMENSIONS I-----------------------I CUBIC 

(FT) I REQUIRED I OVERDEPTH I YARDS 
---------------I-----------I-----------I--~--------

I I I 
14 X 160 I 10979 I 3662 I 14641 
16 X 170 I 14641 I 3662 I 18303 
17 X 180 I 16472 I 3662 I 20134 
18 X 180 I 18303 I 3662 I 21965 

~ 19 X 230 I 20134 I 3662 I 23796 
20 X 250 I 21965 I 3662 I 25627 
22 X 280 I 25627 I 3662 I 292~9 
24 X 280 I 29289 I 3662 I 32951 

---------------I-----------I--------~--r-----------

STA 16 + 600 TO STA 17 + 850 

PROJECT I DREDGING (CY) I TOTAL 
DIMENSIONS I-----------------------I CUBIC 

(FT) I REQUIRED I OVERDEPTH I YARDS 
--------~--~---I-----------I-----------I-----------

I I I 
14 X 160 I 5778 I 5778 I 11556 
16 X 170 I 11556 I 5778 I 17334 
17 X 180 I 14445 I 5778 I 20223 
18 X 180 I 17334 I 5778 I 23112 
19 X 230 I 20223 I 5778 I 26001 
20 X 250 I 23112 I 5778 I 28890 
22 X 280 I 28890 I 5778 I 34668 
24 X 280 I 34668 I 5778 I 40446 

---------------I-----------I-----------I-----------
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Depth 

14 
16 
17 
18 
19 
20 
22 
24 

Depth 

14 
16 
17 
18 
19 
20 
22 
24 

Depth 

l4 
16 
17 
18 
19 
20 
i2 
'-4 

Table 4 - Turning Basin Requirements 

Oesi9n Vessel 
Length 

Turning Basin 
Diameter 

25B 
315 
3 3B 
33B 
37g 
4411 
45g 
45g 

Table 5 - Turning Basin Quantities 

-
Dredging (C. Y ~ T 2' Overdepth (C.Y.) 

8,389 
27 ,994 
32,841 
38,944 
53,342 

lUJ,877 
294,795 
229,92" 

3 , 5a l 
8,162 
8,162 
8,162 
8,662 

14,335 
19,952 
19,952 

Table 6 - Federal Project Totals 

Required Dredging 

331,533 
663,84" 
939,567 

i,g99,231 
1,777,933 
2,288,949 
3,29g,933 
3,936,341 

Over depth 

.· 62, 196 
·112,199 
146,556 
156,159 
243,912 
287,579 
346,729 
359,939 

375 
475 
495 
495 
555 
6611 
675 
675 

Total (C. Y.) 

11,89'1 
36,066 
41, 003 
46,206 
62,004 

125, 212 
224, 74.7 
248,972 

Total ~CY) 

393,729 
776,030 

1,077,123 
l,254,387 
2,020,'145 
2,575,619 
3,636,762 
4,287,280 

3.0 Non-Federal Requirements - Table 7 is a summary of 
Non-Federa"'l ~red9inq requirements. The depths for berths l 
through 4 are based upon anticipated vessel usage with 
continuous tidal operation. 

4.0 Quantity Development - All previously presented quantities 
were developed •1r.inq soundings from the March 1984 Salem River 
Survey. Main s1.e·m quantities were computer generated us in9 the 
"DREQCA" progra~ average.end area method. 
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TABLE 7 - NON-FEDERAL REQUIREMENTS 

CHANNEL EL·-12.0 CHANNEL EL -14.0 CHANNEL EL -16.0 
BERTH :-------~~--------------:-----------------------:-----------------------

NO :D :REQ'D : OD :TOTAL :D :REQ'D : DD :TOTAL :D :REQ'D : OD :TOTAL 
------:--:------:------:------:--:------:------:------:--:------:------:------

l : 16: 0 ei 0 : 18: 1400 1400 2800 : 2el: 2800 1400 4200 

2 : 16: 0 0 0 : 18: 1525 1379 2904 :20: 2947 1-:ro-:-:-
J.. ·-' I·-' 4340 

3 : 16: 0 0 0 :18: 2074 2074 4148 :20: 4148 2074 6222 

4 :16: 0 0 0 : 10· '-'. 2074 2074 4148 : 2IZI: 4148 2074 c:.2::2 
------------------------------------------------------------------------------
TOTAL : 0 : 0 : 0 : : 7073 : 6927 :14000 : :14~43 : 6941 :2~984 

BERTH 
NO 

------
1 

2 

3 

4 

CHANNE~ EL -17.0 CHANNEL EL -18.0 CHANNEL EL. -1'7'. 0 

·-----------------------·-----------------------·-----------------------. . . 
: D : REQ' D : 0 1'"'· ,_,. :TOTAL :D :REQ'D : OD :TOTAL :D :REQ'D : DD :TOTAL 
: --- : ------ : ------ : ------ : -- : ------ : ------ : ------ : -- : ------- : ------·- : -------
: 21 : 3500 1400 4900 : 22 : 420!2) 140e 5600 : '"":'·~ ..;...·-· : 4900 1400 63ClJ 

: 21 : 3516 1435 4951 : 22 : 44Hl 1449 58=·9 : 2-3 : 4'76:' 1~:.60 6.:;.25 

: 21 : 5185 2074 7259 : 22 : 6222 2074 8296 : 2~::. : 7259 2074 9333 
.. 

: ::1 : 5.185 2074 7259 : 22 : 6222 2074 8296 : ....,~ : 7259 2074 0'":"""":!'~ 
..:..·-' I ·-'·-··-· 

TOTAL : :17386 : S983 :24369-; :21054 : 6997 :28051 : :24383 : 7008 :31391 

CHANNEL EL -20.0 CHANNEL EL -22.0 CHANNEL E!_ -24. 0 
BERTH ·-----------------------·-----------------------·-----------------------. . . 

NO ~D :REQ'D : OD :TOTAL :D :REQ'D : OD :TOTAL :D :REQ'C : OD :TOTAL 
·------. -- ·------·------·------·--·------·------·------·--·------·------·------" . . . . . . . . . . 

l :24: 5600 1400 7000 :26: 7000 1400 : 8400 :28: 8400 1400 : .:·;·800 

2 :24: 5851 1477 7328 :26: 14870 2572 :17442 :28: 17487 2732 : 20:21'7 

3 :24: 8296 2074 : 10370 :26: 10370 2074 :12444 : 28: 12444 2074 : 14:518 

4 :24: 8296 2074 : 10370 :26: 10370 2074 : 12444 :28: 12444 2074 : 1451.2 

TOTAL : :28043 : 7025 :35068 : :42610 : 8120 :50730 : :50775 : 8280 :5905~ 
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B•rthing •r•• quantiti•• w•r• comput•d b•s9d an initial 
conditions consist•nt with Port Authority pl~• •nd propos•d 
d•pths b•••d on •nticip•t•d u••9•· Th• turning b•sin qu•ntiti•s ' w•r• d•t•rmin•d by plotting ••ctions •nd calcul•tin9 volum•s 
using th• av•r•g• •nd •r•• m•thod. 

S.0 Planned Improv•m•nts - With proj•ct plann9d improvem•nts, 
'funded by Non-F•d•r•l m•ans, include d••P•ning of •xisting 
berthing areas. 

6.0 Shoaling Analysis - Results of the shoaling analysis 
p•r'formed for all project d•pth alternatives •r• shewn on Table 
8. Rates given are based en a 4 year maintenance cycle for the 
14' project depth and a 3 year· cycle for th• 16' through 24· 
project depths. 

TABLE 8 - AVERAGE ANNUAL MAINTENANCE DREDGING QUANTITIES 

FEDERAL FEATURES (CY/YR) 
:---------------------------------------: 

:"· 

CHANNEL 
DIMENSIONS 

STA. 0+000 
TO 

STA. 20+400 

STA. 20+400 
TO 

STA. 26+300 
: (WITH TURNING 

BASIN) TOTAL 

NON-FED 
BERTHS 

{ CY/'fF:) 

:* PROJECT 
TOTALS 

(CY/YR) 
:------------:-------------:--------------:----------:----------:----------: 

14 x 160 3061Zl0 6300 3691Zl0 1700 

16 x 170 40100 9300 49400 2100 

17 x 180 45100 9600 54700 2300 

18 x HH~ 50200 10000 60200 2~500 

19 x 230 6370el 11700 75400 2700 

20 x 250 77200 135Q)0 90700 2800 

,.,....., x 280 97200 .:.. ... 16900 11.4100 3000 

24 x 280 11~000 19000 129000 3500 

* PROJECT TOTALS FOR THE 14' CHANNEL ARE BASED ON A 4 YR CYCLE 
TOTALS FOR THE 16' THROUGH 24' CHANNELS ARE BASED ON A 3 YR CYCLE 
Note: Quantities are cunulati'le and include rlredr,ed qunnti.ties :or ::h2 
12' pro.~ect. 
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3860~ 

51.500 

:'·7000 

627Zl0 

78H'l0 

93500 

117Hl0 

132500 

c~~istin2; 
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The shoaling anlaysis. was performed utilizing a 
"Volume-of-Cut" method, as presented in ETL 1110-2-293, 
"Entrance Channel Infill Rates," dated 15 Marc:h 1984. The 
volume-of-cut method is based on the premise that c:hannel 
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 nat1.1ral "equilibrium" depth 
for the c:hannel. 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 150 channel. 
The considered channel enlargements relative to authorized 
dimensions necessarily lead to projected increases in shoaling 
rate. 

7.0 Disposal Alternatives Investigated - The alternatives 
inv~stigated are discussed below by cycle. 

Cycle One: Non-structural measures were investigated. It 
was determined that increased utilization of th~ measures 
currently being utilized could not achieve the planning 
objectives. 

Cycle Two: A list o1 disposal area sites was evaluated for 
available capacity and cost. The site with available capacity 
and the least cost was determined to be Killcohook 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 maintenance quantities going to 
Killcohook. The 18' project was chosen based on this 
optimization. 

8.0 Selected Plan - The selected plan includes dredging to a 
channel depth of 18' plus 2' allowable overdepth and disposal of 
both initial and maintenance dredging quantities at Killcohook 
disposal area. 

9.0 Cost Estimates Detailed estimates and a summary for all 
project depths with all disposal going to Killcohook are 
provided in this appendix. 
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TABLE 9 - KILLCOHOOK DISPOSAL AREA REQUIREMENTS 
-----------------------------------------------------------------------------
:CHAN : INITIAL : BULKING :SHRINKAGE: MAINT : BULKING :SHRINKAGE:FINAL ** : 
:DEPTH:DREDGING : (x 1.5) : (- 1.2) :DREDGING : (~ 1.8) : (- 1.5) :QTY (CYl : 
------------------------------------------~----------------------------------

14 407729 611594 339774 386CZl0 694812) ...,C:."'7~~ 
..;... '-' / ·-··-· 1574958 

16 7970.!.4 1195521 664178 51500 92701U 34333 23121.~2 

17 1101492 1652238 917910 57!£100 10260(2) 380'2:0 2741'?~_•2) 

18 128243:3 1923657 H168698 627Q'lf2l 11286(2) 41800 307'.:;.12)'78 

19 2051436 3077154 1709530 781:;)0 140580 52~67 L'..2Q).:37.il.:, 

20 2b1Qk:87 3916031 2175573 93500 168300 623:'.:"::: =·1675~.:: 

22 3687.:·t·?:.: =·531238 3072910 1::.. 7100 2HJ780 78Gj67 ~,.:;::c;.. ·-='-~ 

24 4346335 6 51. ·=t ~5C!3 3621946 132500 238500 [:3:33:::3 . ·::··= -- :: .::.;: 

** TOTAL [N PLACE QUANTITY AFTER 50 YEAR PROJECT LI=~ 
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S.AllM RIVER 

PROJECT cnsTS 

Refer to Page C - 15 for the Salem River Cost Estimate summary. 

INITIAL CONSTRUCTION a::>sT 

Estimates were prepared for initial dredging of the Federal and Non-Federal 
associated portions of the reconunended plan. Dredging of the Federal and 
Non-Federal associated portions of the project will be done simultaneously by 
the same dredging contractor. '!he estimates assume that the dredging of the 
Federal and Non-Federal associated portion of the reconnnended project will be 
done using a hydraulic dredge. Material will be pumped to the Killcohook 
disposal area. Cost estimates were also prepared for disposal area 
replacement. '!he 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. 

MAINTENANCE CDSTS 

Estimates were prepared for maintenance dredging of the existing 12' 
project and each alternative project depth as well as the 18' reconnnended 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 
pumping all dredged material into Killcohook disposal area. Maintenance 
dredging costs reflect April 1990 price levels. 

DISFOSAL 

All initial and maintenance dredging material will be disposed at 
Killcohook disposal area throughout the 50 year project life. 

CDNTINGENCIES 

'!he estimated cost for each major subdivision of feature of the recommended 
plan includes an item for "contingencies". '!he item for "contingencies" is an 
allowance against some adverse or unanticipated con::lition not susceptible to 
exact evaluation from the data at hand but which must be expressed or 
represented in tbe cost estimate. '!he contin:Jency allowances used in tbe 
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development of the cost. estimates for the recanmerrled project were estimated as 
a lump sum am::>llllt. '!he 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 Preparato:cy Work: Contingencies in 
this line item reflect concerns about availability of dredges and probability 
of having to mobilize the dredge and atterrlant 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, sw:veys, labor costs and size of digging banks. 

PI.ANNING, ENGINEERING AND DESIGN 

Planning, Engineering and Design (P, E&D) related costs for the Federal 
portion of the reconunended 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 am::>llllt 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 recanmerrled 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. 

CONSTRUCTION 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 Sl.Illl 

in the am::>llllt of $400,000 Non-Federal associated portions of the work during 
the initial dredging stage were estimated at 10 percent. D.lring 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. '!he lands were inspected in the field and a dete:nnination of value 
was estimated by comparing similar properties located within the geographical 
area of the project. Adjusbnents were made for use requirement, size, and 
physical features to establish the fair market value of parcels being 
evaluated. 'lhese included potential disposal areas, wetlan::ls required for 
excavation of the channel and tmning basin, and uplands required for 
mitigation work. 
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.Administration costs for the lcx::al sponsor an:l the Govennnent are based on 
estimated values detennined to be relevant to the lNOrk required. '!he lcx::al 
sponsors administrative cost was CCl'Cplted frcm a previous navigation project 
an:l increased by means of an econcany factor to the current price level. 'Ihe 
Govennnent' s ccmputed value is based on past experience in perfo:nning required 
project tasks. 

<X>NTINGENCIES 

'!he contin;Jency for lams is 25% based on EM 1110-2-1301, Apperrlix c, 
EC 1110-2-263, EC 1110-2-538 arxl the allowance for appraisal values to have an 
additional contin;Jency factor to offset the effects of counteroffers an:l 
uneconomic remnants incurred durin;J the acquisition process for the project. A 
contin;Jency of 15% is used. for administrative arxl contract costs as detennined 
by the above mentioned regulations 
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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 

n 

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 
=l.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. 
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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 

SITE 

Killcohook 

20I 

Artificial Island 

Management Model (D2M2) 

COST 

$12,502 

$ 2,746 

$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 20I 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 

Killcohook 1.44 1.82 

20I 1.45 2.63 

Artificial Island 2.90 6.77 

Deepwater 

1.85 

1.27 

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 
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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 
20I and $1.62 for use of Artificial Island versus 20I. Including 
contingencies and E&D, S&A, the net cost is $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 

a. Accelerated acquisition 

b. Disposal area annual 
maintenance 

c. Transportation 

d. Diking 

FEDERAL COSTS 

$ 52,900 

$- 1,300 

$434,000 

$411.500 

SUB-TOTAL $897,100 

TOTAL 

C-14 

NON-FEDERAL COSTS 

$ 2,600 

$ - 100 

$ 21,100 

$ 20.000 

$ 43,600 

$940,700 
$941,000 (rounded) 

/ 

( 



SAUM RIVER CDST ESTIMATE SUMMARY 

KILI.roH<X>K DISRlSAL ARFA 

1. Initial Costs ( 1) 

PROJECl' DEPIH 
12 
14 
16 
17 
18 
19 
20 
22 
24 

2. Maintenance Costs (1) 

PRO.JEcr DEPIH 

12 
14 
16 
17 
18 
19 
20 
22 
24 

NOIE: 

1. APRIL 1990 PRICE LEVEL 

PRQJECl' COSTS ( 2) 
0 

$4,602,000 
$7,741,000 
$9,475,000 

$10,631,000 
$15,292,000 
$18,831,000 
$24,960,000 
$28,547,000 

PRQJECl' COSTS 

$1,394,000 
$1,911,000 
$1,916,000 
$2,068,000 
$2,226,000 
$2,569,000 
$2,868,000 
$3,439,000 
$3,796,000 

2. INCIIJDES MITIGATION COSTS & IERRD 

c - 15 

ASSOCIATED COSTS 
0 

$102,000 
$104,000 
$104,000 
$106,000 
$135,000 
$167,000 
$1:77,000 
$190,000 

ASSOCIA'IED CDSTS 

o,ooo 
$57,000 
$54,000 
$56,000 
$63,000 
$65,000 
$66,000 
$75,000 
$76,000 

FREQUENCY 
(YRS) 

4 
4 
3 
3 
3 
3 
3 
3 
3 
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M-c.ACES CDS'!' ESTIMATE 

AND 

SEIECI'ED PIAN BACKUP 

/ 
( 
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SALKK RIVKR RECOMMENDED PIAN 

INITIAL PROJECT COSTS 

DKPTH: 18 mT D/A: KILLCOHOOK ESTIMATOR: JOSK mmz 
PRICE LKVKL: APRIL 1990 DATE: 22 JAN 1991 

TD'iAL 
ACCOUNT EST I HATED um PROJECT 

CODE DESCRIPTION QUANTITY um PRICE mm CONTINGENCY CJST 

06.-.-.- FISH AND WILDLIFE FACILITIES 
06. 2. R.B HITIGATION COSTS 7 AC $18,525.00 $129,675 S32.H9 $:62,094 

----------- ------------ ------------
TOTAL, FISH AND WILDLIFE FACILITIES $129,675 m,m $162,J94 

12.-.-.- DREDGING 

12.0.A.- MOBILIZATION, DEMOBILIZATION --------- JOB L.S. $246,490 $61,622 $308,112 
AND PREPARATORY WORK 

12. 0. 2. - PIPELINE DREDGING 
12.0.2.B sm WORK 

EXCAVATION AND DISPOSAL 1254387 C.Y. $4.81 $6,108,865 $1,527,216 $7,636,08i 
----------- ------------ ------------

TOTAL, DREDGING COST $6,355,355 $1,588, 838 $7, 944,193 

TOTAL CONSTRUCTION COSTS $6,485,030 $1, 621, 257 $8 I 106 I 287 • 

30.-.-.- PLANNING, ENGINEERING ARD DESIGN $525,000 $0 $525,000 

31.-.-.- CONSTRUCTION MANAGEMENT $400,000 $0 $400,000 
----------- ------------ ------------

SUBTOTAL $7,410,030 $1,621, 257 $9,031,287 

01.-.-.- LANDS AND DAMAGES 
01.D.M.- DISPOSAL AREA RKPLACEKKHT --------- JOB L.S. $739, 814 $157,271 $897,145 
01.D.P.- WETLANDS, MITIGATION ------·-- JOB L.S. $38,510 $7,649 $46' 159 

----------- ------------ ------------
TOTAL, LANDS AND DAKAGKS $118,384 $164,920 $943,304 

TOTAL PROJECT COSTS $8,188,4H $1, 786.177 $9,SH,591 

(ROUNDED) $8, 188 ,000 $1,786 ,000 $9' 974 ,000 

C-19 



. SALE.If R ! YER 

INITIAL ASSOCIATED COSTS 

DEPTH: 18 FEET DIA: 
PRICE LEVEL: APRIL 1998 

ACCOUNT 
CODE 

12.-.-.-

12.8.A.-

12.8.2.-
12.U.B 

12.i!.-.-

30.-.-.-

~ . 
. _•i .-.-.-

81.-.-.
tll.D.11. -

DESCRIPTION 

DREDGING 

"OBILIZATION, DE"OBILIZATION 
AND PREPARATORY WORK 

PIPELINE DREDGING 
S!TE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREJGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DES!SN 

CONSTRUCTION MANAGE~ENT 

SUBTOTAL 

LANDS AND DAMAGES 
DISPOSAL AREA ~E?LACEMENT 

TOTAL, LANDS AND DAMAGES 

TOTAL PROJECT COSTS 

(ROUNDED) 

KILLCOHOOK ESTIMATOR: JOSE ALVAREZ 
DATE: 22 JAN 1991 

ESTHIATED 
QUANTITY 

28051 

C-20 

UNIT 

JOB 

C.Y. 

JOB 

UNIT 
PRICE 

LS. 

$4.87 

L.S. 

AMOUNT CONTINGENCY 

$5,510 Sl,378 

sm,000 $34,152 
----------- ------------

$142,118 $35, 53li 

Sl42,!Hi s3;:;, ~.30 

$21,3~9 $5,330 

$14~212 $3,553 
----------- ------------

$177 ,645 $44,413 

$35,921! $7,637 
----------- ------------

$35,9211 $7,637 

$213,568 s:.2,0si! 

$214,tllll $52,838 

TOTAL 
P~OJECT 

COST 

S6,8E2 

$170, 7c3 

------------
$177~6~: 

$17~,:~: 

S2~.b~3 

s: 7 ~ 7-s:. 

------------
$222.~b'. 

$43,557 
------------

$43;557 

$265,blB 

s26t:,0eJ 

I 
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SALEM mER 

"AINTENANCE PROJECT COSTS 

DEPTH: 18 FEET DIA: KILLCOHOOK ESTI"ATOR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 3 YEARS 

ACCOUNT 
CODE DESCRIPTION 

12.-.-.- DREDGING 

12.ll.A.- MOBILIZATION, DEMOBILIZATICN 
AND PREPARATORY WORK 

12.0.2.- P ! PELI NE DREDS INS 
12.~.2.B SITE WORK 

EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDSHlS COST 

12.0.-.- TOTAL CONSTRUCTION COSTS 

31!.-.-.- PLANNING, ENGINEERING AtlD DESIGN 

31.-.-.- CONSTRUCTION "ANAGEMENT 

TOTAL PROJECT COSiS 

(ROUNDED) 

DATE: 22 JAN 1991 

ESTIMATED 
QUANTITY 

180600 

C-21 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

L.S. 

$6.51 

AMOUNT CONTIN6ENCY 

s241,9sa soa,4as 

Sl,175,71!6 $293,92/i 

----------- ------------
$1,417 ,656 $354,414 

Sl,417,656 $354,414 

$212,648 $53,162 

$141,766 m,442 
----------- ------------
$1,772,07\l H43,IH5 

S!,i72,HIJ $443,BBll 

TOTAL 
PROJECT 

COST 

$302,~38 

S1,469,t:3: 
------------
•1~772~070 

$1,772,070 

s2.ss,srn 

$177 ,208 

------------
$2' 215 ,088 

$2,215,000 



·. 

SALEll RIVER 

llAINTENANCE ASSOCIATED COSTS 

DEPTH: 18 FEH DIA: KILLCOHOOK ESTlllATDR: JOSE ALVAREZ 
PRICE LEI/EL: APRIL 1991! CYCLE: 3 Y~ARS DATE: 22 JO 1991 

TOTAL 
ACCOUNT ESmATED lllIT PROJECT 

CODE DESCRIPTION QUANTITY llllIT PRICE AllDUNT CDNTINSENCY COST 

12.-.-.- DRED6IN6 

12.8.A.- llOBILIZATIDN, DEllOBIL!ZATION --------- JOB L.S. $11!,858 $2,512 $12,562 
AND PREPARATORY llDRK 

12.8.2.- PIPELINE DREDGIN6 
12.8.2.B sm !!ORK 

EXCAVATION AND DISPOSAL 75118 C.Y. S0.51 $48,825 m,286 $61,831 ( 
----------- ----------- ------------ --

SUBTOTAL, DRED6IN6 COST SSS,875 $14,718 $73,593 

12.0.-.- TOTAL CONSTRUCTION COSTS $58,875 m,11e $73,593 

30.-.-.- PLANNING, ENGINEERING AND DESIGN SS,931 $2,288 $11,839 

31.-.-.- CONSTRUCTION llANASEllENT S5,BBB Sl,472 S7,361l 
----------- ---------- ------------

TOTAL PROJECT COSTS $73,594 $18,399 m,99:: 

(ROU~iDED) S74,BBB S18,11e8 S92,llll0 
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PROJECT NJ_S_R: TOTAL PED & CONSTRUCTION - MANAGEMENT -

ERROR REPORT ERROR PAGE 

No errors detected •••• 

* * * END OF ERROR REPORT * * * 
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SUMMARY REPORTS SUMMARY PAGE 
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PROJECT OWNER SUMMARY - LEVEL 3 ••••••••••••••••••• ,,. ••••••• ,., ••••.••••••. 2 
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M-CACES ACCOUNT 30 31 

Wed 27 Feb 1991 U.S. Army Corps of Engineers TIME 08:53: 16 
PROJECT NJ_S_R: TOTAL PED & CON.STRUCTION - MANAGEMENT · 

SUMMARY PAGE 
** PROJECT a.'NER SUMMARY · LEVEL 2 ** 

CONTRACT CONTINGN ESCALATN OTHER TOTAL COST 

30 PLANNING,ENGINEERING & DESIGN 

30. A PLANNING 98,000 0 0 0 98,000 
30. B ENGINEERING AND DESIGN PRIOR TO 5,000 0 0 0 5,000 
30. D ENVIRONMENTAL & REGULATION ACTIV 67,000 0 0 0 67,000 
30. E DESIGN RELATED ENGINEERING 122,000 0 0 0 122,000 
30. F DESIGN MEMORANDUM 28,000 0 0 0 28,000 
30. H PLANS AND SPECIFICATIONS 70,000 0 0 0 70,000 
30. J ENGINEERING DURING CONSTRUCTION 75,000 0 0 0 75,000 
30. M COST ENGINEERING 10,000 0 0 0 10,000 
30. p 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 ( 
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I.Jed 27 Feb 1991 U.S. Army Corps of Engineers TIME 08:53:16 
PROJECT NJ_S_R: TOTAL PED·& CONST~UCTION ·MANAGEMENT· 

SUMMARY PAGE 2 
** PROJECT Cl.INER SUMMARY · LEVEL 3 ** 

CONTRACT CONTINGN ESCALATN OTHER TOTAL COST 

------------------------~--------~--~----------~~----.--------------------------------------------------------------------------

30 PLANNING,ENGINEERING & DESIGN 

30. A PLANNING 

30. A. 1 IJITHOUT PROJECT CONDITIONS 7,000. 0 0 0 7,000 
30. A. 2 STUDY MANAGEMENT 70,000 0 0 0 70,000 
30. A. 3 ECONOMIC ANALYSIS 21,000 0 0 0 21,000 

----------- ----.------- ----------- ----------- -----------
PLANNING 98;ooo 0 0 0 98,000 

30. B ENGINEERING AND DESIGN PRIOR TO 

30. B. REAL ESTATE 5,000 0 0 0 5,000 
----------- ----------- ----------- ----------- -----------

ENGINEERING AND DESIGN PRIOR TO 5,000 0 0 0 5,000 

30. D ENVIRONMENTAL & REGULATION ACTIV 

30. o. ENVIRONMENTAL ANALYSIS 8,000 0 0 0 8,000 
30. D. 2 CULTURAL RESOURCES 25,000 0 0 0 25,000 
30. o. 3 CHEMICAL TESTING 7,000 0 0 0 7,000 
30. o. 4 FISH AND IJILDLIFE 15,000 0 0 0 15,000 
30. o. 5 ENVIRONMENTAL ASSESSMENT 8,000 0 0 0 8,000 
30. o. 6 CCXlRDINATION FOR ENV. ASSESSMENT 2,000 0 0 0 2,000 
30. 0. 7 IJATER QUALITY CERTIFICATION· 2,000 0 0 0 2,000 

------~---- ----------- ----------- ----------- -----------
ENVIRONMENTAL & REGULATION ACTIV 67,000 0 0 0 67,000 

30. E DESIGN RELATED ENGINEERING 

30. E. SHIP SIMULATION 50,000 0 0 0 50,000 
30. E. 2 SURVEYS 20,000 0 0 0 20,000 
30. E. 3 VERIFY DISPOSAL AREAS 6,000 0 0 0 6,000 
30. E. 4 SHOALING STUDY 10,000 0 0 0 10,000 
30. E. 5 GROUNDIJATER ANALYSIS 5,000 0 0 0 5,000 
30. E. 6 DESIGN.ANALYSIS 25,000 0 0 0 25,000 
30. E. 7 PREPARE FOR E2 MEETING. 6,000 0 0 0 6,000 

----------- ----------- ----------- ----------- -----------
DESIGN RELATED ENGINEERING 122,000 0 0 0 122,000 

30. F DESIGN MEMORANDUM 

30. F. 1 DRAFT OM 20,000 0 0 0 20,000 

'"-_j 
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Wed 27 Feb 1991 U.S. Army Corps of Engineers 
PROJECT NJ_S_R: TOTAL PED & CONSTRUCTION - MANAGEMENT -

** PROJECT OWNER SU.MMARY - LEVEL 3 ** 

30. F. 2 FINAL OM 

DESIGN MEMORANDUM 

30. H PLANS AND SPECIFICATIONS 

PLANS AND SPECIFICATIONS 

30. J ENGINEERING DURING CONSTRUCTION 

30. J. 3 ALL OTHER ENGR. DURING CONSTRUC. 

ENGINEERING DURING CONSTRUCTION 

30. M COST ENGINEERING 

COST ENGINEERING 

30. P PROJECT MANAGEMENT 

30. P. 1 VERIFY PLAN 
30. P. 2 COORDINATION 
30. P. 3 VALUE ENGINEERING CPRELIM,) 
30. P. 4 VALUE ENGINEERING (FINAL) 

PROJECT MANAGEMENT 

PLANNING,ENGINEERING & DESIGN 

31 CONSTRUCTION MANAGEMENT 

CONSTRUCTION MANAGEMENT 

TOTAL PED & CONSTRUCTION 

CONTRACT CONTINGN 

8,000 0 

28,000 0 

70,000 0 

75,000 0 

75,000 0 

10,000 0 

2,000 0 
38,000 0 
5,000 0 
5,000 0 

----------- -----------
50,000 0 

525,000 0 

400,000 0 

925,000 0 

C-28 

TIME 08:53:16 

SUMMARY PAGE 3 
n 

ESCALATN OTHER TOTAL COST 

0 0 8,000 

0 0 28,000 

0 0 70,000 

0 0 75,000 

0 0 75,000 

0 0 10,000 
(/ 

0 0 2,000 
0 0 38,000 
0 0 5,000 
0 0 5,000 

----------- ....................... ....................... 
0 0 50,000 

0 0 525,000 

0 0 400,000 

0 0 925,000 



lied 27 Feb 1991 U.S. Army Corps of Engineers TIME 08:53:16 
PROJECT NJ_S_R: TOTAL .PED & CONSTRUCTION - MANAGEMENT -

SUMMARY PAGE 4 
**'PROJECT DIRECT sUMMARY ~ LEVEL 2 ** 

--------------------------------------------------------~----------------------------------------------------------------------
QUANTY UOM LABOR EQUIPMNT MATERIAL SUPPLIES TOTAL COST 

30 PLANNING,ENGINEERING & DESIGN 

30. A PLANNING 98,000 0 0 0 98,000 
30. B ENGINEERING AND DESIGN PRIOR TO 5,000 0 0 0 5,000 
30. D ENVIRONMENTAL & REGULATION ACTIV 67,000 0 0 0 67,000 
30. E DESIGN RELATED ENGINEERING 122,000 0 0 0 122,000 
30. F DESIGN MEMORANDUM 28,000 0 0 0 28,000 
30. H PLANS AND SPECIFICATIONS 70,000 0 0 0 70,000 
30. J ENGINEERING DURING CONSTRUCTION 75,000 0 0 0 75,000 
30. M COST ENGINEERING 10,000 0 0 0 10,000 
30. p PROJECT MANAGEM.ENT 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 
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Wed 27 Feb 1991 U.S. Army Corps of Engineers 
PROJECT NJ_S_R: TOTAL PED & CONSTRUCTION - MANAGEMENT -

TIME 08:53:16 n 
SUMMARY PAGE 5 

** PROJE~T DIRECT SUMMARY - LEVEL 3 ** 

QUANTY UOM LABOR EQUIPMNT MATERIAL SUPPLIES TOTAL COST 

30 PLANNING,ENGINEERING & DESIGN 

30. A PLANNING 

30. A. WITHOUT PROJECT CONDITIONS 7,000 0 0 0 7,000 
30. A. 2 STUDY MANAGEMENT 70,000 0 0 0 70,000 
30. A. 3 ECONOMIC ANALYSIS 21,000 0 0 0 21,000 

----------- ----------- ----------- ----------- -----------
PLANNING 98,000 0 0 0 98,000 

30. B ENGINEERING AND DESIGN PRIOR TO 

30. B. REAL ESTATE 5,000 0 0 0 5,000 

----------- ----------- ----------- ----------- --------·--
ENGINEERING AND DESIGN PRIOR TO 5,000 0 0 0 5,000 

30. D ENVIRONMENTAL & REGULATION ACTIV C' 
30. D. 1 ENVIRONMENTAL ANALYSIS 8,000 0 0 0 8,000 
30. D. 2 CULTURAL RESOURCES 25,000 0 0 0 25,000 
30. D. 3 CHEMICAL TESTING 7,000 0 0 0 7,000 
30. D. 4 FISH AND WILDLIFE 15,000 0 0 0 15,000 
30. D. 5 ENVIRONMENTAL ASSESSMENT 8,000 0 0 0 8,000 
30. D. 6 COORDINATION FOR ENV. ASSESSMENT 2,000 0 0 0 2,000 
30. D. 7 WATER QUALITY CERTIFICATION 2,000 0 0 0 2,000 

----------- ----------- ----------- ·---------- -----------
ENVIRONMENTAL & REGULATION ACTIV 67,000 0 0 0 67,000 

30. E DESIGN RELATED ENGINEERING 

30. E. 1 SHIP SIMULATION 50,000 0 0 0 50,000 
30. E. 2 SURVEYS 20,000 0 0 0 20,000 
30. E. 3 VERIFY DISPOSAL AREAS 6,000 0 0 0 6,000 
30. E. 4 SHOALING STUDY 10,000 0 0 0 10,000 
30. E. 5 GROUNDWATER ANALYSIS 5,000 0 0 0 5,000 
30. E. 6 DESIGN ANALYSIS 25,000 0 0 0 25,000 
30. E. 7 PREPARE FOR E2 MEETING 6,000 0 0 0 6,000 

----------- ----------- ----------- ·------·--- -----------
DESIGN RELATED ENGINEERING 122,000 0 0 0 122,000 

30. F DESIGN MEMORANDUM 

30. F. 1 DRAFT OM 20,000 0 0 0 20,000 
I 

\__j 
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Wed 27 Feb 1991 U.S. Army Corps of Engineers 
PROJECT NJ_S_R: TOTAL PED & CONSTRUCTION · MANAGEMENT · 

** PROJECT DIRECT SUMMARY · LEVEL 3 ** 

30. F. 2 FINAL OM 

DESIGN MEMORANDUM 

30. H PLANS AND SPECIFICATIONS 

PLANS AND SPECIFICATIONS 

30. J ENGINEERING DURING CONSTRUCTION 

30. J. 3 ALL OTHER ENGR. DURING CONSTRUC. 

ENGINEERING DURING CONSTRUCTION 

30. M COST ENGINEERING 

COST ENGINEERING 

30. P PROJECT .MANAGEMENT 

30. P. VERIFY PLAN 
30. P. 2 COORDINATION 
30. P. 3 VALUE ENGINEERING CPRELIM.) 
30. P. 4 VALUE ENGINEERING (FINAL) 

PROJECT MANAGEMENT 

PLANNING,ENGINEERING & DESIGN 

31 CONSTRUCTION MANAGEMENT 

CONSTRUCTION MANAGEMENT 

TOTAL PED & CONSTRUCTION 

QUANTY UOM LABOR EQUIPMNT 

8,000 0 

28,000 0 

70,000 0 

75,000 0 

75,000 0 

10,000 0 

2,000 0 
38,000 0 
5,000 0 
5,000 0 

......................... .,. __________ 

50,000 0 

525,000 0 

400,000 0 

925,000 0 
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SUMMARY PAGE 6 

MATERIAL SUPPLIES TOTAL COST 

0 0 8,000 

0 0 28,000 

0 0 70,000 

0 0 75,000 

0 0 75,000 

0 0 10,000 

0 0 2,000 
0 0 38,000 
0 0 5,000 
0 0 5,000 

----------- ----------- -----------
0 0 50,000 

0 0 525,000 

0 0 400,000 

0 0 925,000 
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Salem .. NJ Sheet l of~\ 

M-CACES INITIAL DREDGING COSTS 

ltiitlllttlllttllltlttltlltitlltttllttililtllltttltttttttlittiiilttititlittlttttlttiiittttltllitllllttlltlttllltlllttltltlt 
PIPELINE DREDBE ESTIMATE 

A BID nm I 2 
YARDAGE ESTIMATE ... ,., ... ,,._.,,... ... , 

tllllltlltltttittltlliilitttttltiiltiittlttttttttttttlttttittiitilitlttltittttttttliiittltllttttttttlttilltlittltttfltlliil 

1 PROJECT SALEM RIVER - HYD DRED6 - 18' 

2 LOCATION INV IT. NO. > 

3 DESCRIPTION OF WORK INITIAL DREDGING; DISPOSAL AREA - KILLCOHOOK 

------------~-----------------------------------------------------------------------------------

4 EXCAVAT:JN REMARKS 

A. REQUIRED 1,282,438 C.Y. 4~104 1 000 s.f. of Dredging Area 

B. PAY OVERDEPTH + 0 C.Y. 

C. MAX. PAY YARDAGE = 1,282,438 C.Y. (YARDAGE USED ON BID FORM! 

D. O.D. NOT DREDGED 8 C.Y. 

E. tlET PAY YARDAGE = 11282,438 C.Y. (YARDAGE USED TO FIGURE UNIT PRICE PER C.Y.) 

F. NON-PAY YARDAGE + 507,700 C.Y. 3.3 Average feet of overdigging· 

6. BROSS YARDAGE = 1,790,138 C.Y • (YARDAGE USED TO FIGURE PRODUCTION TIME & COST) 

. C-33 
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Salera, Nj 

ttitttttttttttitittlttttitltttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttitttttt!tttttttttlttttt 
PRODUCTION WORK SHEET 

B BID ITEM t 2 
PIPELINE DREDGE TIME ~~~·~~~~~~~~ 

ttttttttt!itiititt!itttttttfittltttttttiltttttttttttttttttttttitttttttttttttttltltitttttitttttttittlttttittttttitfttttttttt 
REMARKS 

1 SIZE OF DREDGE .... PIPELINE. ........ ) 27 INCH 

2 POWER DUTPUT, ...•. MAIN PUMP .•...••• } 4,000 HP Chart is based on 4000 Horsepower. 

3 MAXIMUM LINE LENGTH 36,000 LF. 

4 AVERAGE LINE LENGTH 26,000 L.F. Actual Pipeline 

5 NUMBER OF BOOSTERS IN LINE Each Booster is 4200 Horsepower. 

6 PRDDUCTION •••..•.•. (BASED ON) •.•••• > 27 ,000 L.F. 26,080 L.F. + 1000 Equiv. feet of pipe. 

A. CHART PRODUCTION 710 C. Y ./HR ~=~~=~~~-~~:~~-:~-~==~=-=~-~=~~ -~= ~~~-~~ ~~=~=~=~ _:~ -~: ~ ~ ~---c ·~· 
B. BOOSTER FACTOR x 0.9 187. LOSS IN PUMPING TIME PER BOOSTER 

C. MATERIAL FACTOR x 1.55 SAND (l'IUD >= 2.1! > SAND >= 0.7 > ROCK) 

D. BANK FACTOR x 1.1 11.74 FT. AVERAGE BANK HEIGHT 

E. OTHER FACTOR x - ..-0. 9 

F. NET PRODUCTIGN = 980 CY/HR 

G. OPERATING HRS/DAY x 16 

H. OPERATING DAYS/MONTH 28 

I. CUBIC YARDS/MONTH = 439,201 

J. DREDGE TIME 4.08 l'IONTHS 1,790,138 C.Y.(SROSS) DIVIDED BY 439 1201 C.Y./MONTH 
----------------------------------------.-------------------

K. CLEANUP + 8.U MONTHS ll!I ADDITIONAL DREDGING TIME 

7 TOTAL DREDGE TIME = 4.48 MONTHS 286,1!36 Pay c.y. per 1onth 
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Sal em, ~lj Sheet lof I\ 

llltlttttlllttttlllittt•••••ittttltt••············································································••tlJlltl 
PRODUCTION WORK SHEET 

c BID ITEi! I 2 
EXCAVATION COSTS ~~~~~~~~~~~~ 

ttlftittttttttttattitttttttattatiattaaaatatttltttlttlttttttttattttttttttttatttttatttaattatatttttttttataatatttttttttttttittt 
REMARKS 

1 PLANT OWNERSHIP COSTS $79,085 PER 110 

2 OPERATING COSTS + $657,891 PER MO 
--------------------------------------------------~---------

3 PIPELINE COSTS BASED ON SAND DETERMINED BY MATERIAL FACTOR ON SHEET B, ITEH 6 D. 

A. FLOATING PIPEL!NE + $53,600 PER MO 8,008 LIN. FEET @ $6.70 PER L.F./MO 
------------

B. SUBMERGED PIPELINE + $79,200 PER 110 18,000 LIN. FEET @ $4.40 PER L.F./MD 
------------

C. SHORELINE + $0 PER MO 8 UN. FEET @ $3.00 PER L.F.iMO 
------------

D. PARTIALLY UTILIZED PIPELINE + $23,500 PER MD 10,00~ LIN. FEET @ $2.35 PER L.F./110(501 OF R~TEl 

------------
4 BOOSTER(SJ + $156,000 PER MO 1 BOOSTERS @ $156,000 EACH 

------------
~' SPECIAL CQSTS + $70,000 PER 110 

------------
6 TOTAL MONTHLY COST = $1,119,276 

7 DRE LIGE TI ME x . 4.48 110 

8 SUBTOTAL = lS,018,265 
----------------·~------

9 ADDIT!ONA~ COSTS 

10 SUBTOTAL 

11 OVERHEAD 12.01. 

12 PROFIT 10.01. 

13 Bmrn 

14 NET PAY YARDAGE COST 

15 NET PAY YARDAGE 

16 UNIT COST 

17 MAX PAY YARDAGE 

18 TOTAL DREDGING COST 

Estimated by: Jose Alvarez 

_.. 

$0 LS. 

= SS,018,265 

+ $602,192 SUBTOTAL---> SS,620,457 
------------

+ $562,046 SUBTOTAL---> $6,182,533 Pianning Esti1ate 
------------

+ $61,825 
------------

= $6,244,328 
• 

11282,438 CY FROll SHEET A, ITEi! 4 E. 

= $4,87 PER CY 

11282,438 C.Y. 

= $6 ,245 ,473 

FROll BID SCHEDULE (SEE SHEET A, ITEM 4 C.) 

FOR BID SCHEDULE 

22 Jan 1991 

c-35 

Checked by: __ _ 



Salem, Nj ) 

" noNTHLY OWNERSHIP & OPERATING COSTS 

REMARKS 

1 CURRENT FUEL PRICE $0.95 /SAL 

2 AVERAGE PLANT USEAGE 7 1'10/'IR 

3 CURRENT INTEREST RATE 10 k /YR 

4 MENU ITEM SELECTED ................. } 27 • DREDGE Planning Esti;ate 

4,000 HP KAIN PU~P CHART HORSEPOWER 

5 DREDGE COSTS ...................... } $79,085 /MO PLANT ·owNERSHIP COSTS 

+ $657,891 /MO OPERATING COSTS ( $295,223 /MO PAYROLL) 
------------------------------------------------------------( . 

= $736,976 /MO TOT. DREDGE COSTS (1WE. CREW RATE= $27. 93 /tiANHOUR \. 

INCLUDING FRINGE BENEFITS ~ THXES\ 

b BOOSTER INFORMATION 4,200 HP PUl'IP l!OTOR 

7 COST PER BOOSTER (INCLUDES LABOR, OPER. & OWNERSHIP) _______ ...;: ___ _ 

8 NUMBER OF BOOSTERS x (l'IOBILIZATION & DEMOB. INFORMATION) 

9 TOTAL BOOSTER COST = $156,000 /MO (l'!OBILIZATION & DEl!OB. INFORMATION) 

10 FLOATING PIPELit~ 81000 LIN. FEET @ $4.90 PER L.F./MO (MUD RATE) = $39,200 PER MONTH 

11 SUBMERGED PIPELINE + 24,000 LIN. FEET @ $3.40 PER L.F./MO (MUD RATE) = $81,600 PER MONTH 

12 SHORELINE + 4,000 LIN. FEET @ $2.10 PER L.F,/110 (MUD RATE) = • $8 1400 PER MONTH 

13 TOTAL PIPELINE = 36,000 LIN. FEET (MOBILIZATION & DE~OB. INFORMATION) $129,200 PER HONTH 

Esti1ated by: Jose Alvarez 22 Jan.1991 Checked by: __ _ 



Salem, Nj } Sheet tO cf \\ 

>DREDGE SIZE = 27 in: pipeline >HAIN PUHP = 4,11!0 H.P. 

>ANNUAL Z = 5.65 % >LIFE = 30 yrs >SALV = 

PIPELHiE COSTS PER L.F. PER HONTH 

TYPE OF HATERIAL PUMPED 
PIPELINE HUD SAND ROCK 

FLOATING $4.90 $6.70 $10. 40 
SUBMERGED $3.40 $4.40 $7.10 
SHORELINE $2.10 $3.00 $4.90 

STANDARD DREDGE PRODUCTION BASED ON PIPELINE LENGTH 

5,500 L.F. OF PIPE 
11,000 L.F. OF PIPE 
15,500 L.F. OF PIPE 

BANK FACTORS 

BANK HEIGHT 

FACTOR NA 

PLANT OWNERSHIP 

1500 C.Y. PER HOUR 
980 C.Y. PER HOUR 
420 C.Y. PER HOUR 

2 3 

0.43 0.55 

4 

0.65 

107. >USE = 7 working 1anths per year 

MATERIAL FACTORS 
~ .... ~"' ......... " .............. 

DESCRIPTION INPLACE DENSITY F~CTGR 

HUD & SILT 1200 6R/L ;,.: 

HUD & SILT 1300 6r;!L "· c .f..,._! 

HUD & SILT 1400 SR!L .' 

LOOSE SAND 1700 6RIL 1.1 
LOOSE SAND 1900 GR/L 
COMPACTED SAND 2000 6R/L 0.9 
STIFF CLAY 2000 6R/L c._ 7 

COMPACTED SHELL 2300 6FJL ,4-.6 

SOFT ROCK 2400 6R!L ~ 

r J .. )-
BLASTED ROCK 2000 6RfL ''- "'. 

.~ ··-· 

5 6 7 8 

0.78 0.9 1.1 

TOTAL DEPRECIATION A INTEREST B "J:" Lr I.,.. c 

DREDGE 

DERRICK BARGE 
WORK BARGE 
FUEL/WATER BARGE 
YARD E9UIP{MISC.) 
CREW/WORKBOAT 
SKIFF w/MOTOR 

TOTALS 

BID ESTIMATE A + B = 

MOD, ESTIMATE A + C = 

Esti1ated by: Jose Alvarez 

NO. YA!..UE $ RATE 7. AH CUNT $ RATE ~ AMOUNT $ RATE !. AMGUN~ $ 

$5,000,000 3.00 $150,000 5.65 $282~500 
J c~: 

"i1..i-' $226~~tl0 
'l $500,000 4.50 $22i500 5.72 $28,606 4.24 $21 ;20~ I. 

1 $120,800 4.50 $5,400 5.72 $6,865 4.24 $5,068 
2 $200,000 4.75 $9,500 5.49 $10,974 4.39 $8,779 
1 $118,000 4.75 $5,225 5.49 $6,036 4.39 $4,828 

LS sa0,000 18.80 s8,000 5.50 $4,402 4.40 $3; 522 
1 $75,000 9.50 $7,125 5.72 H,291 4.24 . $3)80 
'l $16,000 7.92 $1,267 5.65 $904 4.52 $723 I. 

......... ..,"-' ............................. .............................. If- ..... .. ... ,.;,.y.-.~ ........ ~.., .... 

A= $209,017 B= $344,578 C= $273,320 

• 

$553,595 per year divided by 7 illonths/year= $79,085 per month (Bid Est.) 

$482,338 per year divided by 7 months/year= $68,905 per month (Mod. Est.) 

22 Jan 1991 
C-37 

~ ......................... ,., .................. ~ ........ ,.,..., ...... ,,,l\r"r .... l\o:W ..... ··,,. ... . 

Checked by: ___ _ 



Sa!eJ:, Nj 

>DREDGE SIZE = 

OPERA TJ NG COSTS 

PA'RQLL (24 HR OPRI 

PROJECT MGR 
SUF'ER I NTENDENT 
C1'\F'TAIN 

CEIL ENGR. 
OFFICE MGR 
OFFICE PERSONNEL 

SUBTO·TAL I I. I 

27 in. jmenu items 6 & 14) 

ND. RATE 

per 1wn th 

1 

S3,0g0 
$2,BBB 

Sl,000 

TAXES,INS.~FRINGES ..•... 33 I 7% $2 f 564 

MANAGEMENT PAYROLL. .... > Sla,164 per w/10 

LEVERMAN $56.55 3 $18.85 
WATCH ENGINEER $54.45 ., 

$18r15 ,) 

DREDGE MATES $33.52 2 $16.76 
TUG MASTERS $35.26 2 $17 .63 
TUG MATES 
MAINTENANCE ENGINEERS 
EQUIPMENT OPERATORS 
WELDERS 
OILERS 
DECKHANDS 
ELECTRICIAN 
GENERAL DUMP FOREMAN 
DUMP FOREMAN 
YARD AND SHORE KEN 

CREW TOTAL {3 SHIFTS) 

WAGES (UNION) · 
ltDRK Si: HRS /llK 

~ 

3 

2 
2 

12 
1 
1 
2 
6 

""' 
42 "EK 

PAY 64 HRS /llK 4.3411KS/w"O 
TAXES,INS.,FRIKGES •••••• 

$14.83 
$17.89 
$19.00 
$17 .63 
$1'.18 
~14.65 
U7.63 
$17.89 
$16.50 
$14.65 

$44.49 
S8.H 

$57.81 
$35.26 
$31.36 

$175.81 
$17.63 
$17 .99 
$33.11 
$87.91 

$679.11 per hour 

$188,631 
45.71 . $86,26/i 

CREll PAYROLL ••••••••• ;.> 
+ "ANAGE"ENT PAYROLL ••••• > 

S285Jl59 per w/10 
$181164 per w/10 

PAYROLL COSTS •••••••••• > $295,223 per w/10 

Esti1ated by: Jose Alvarez c-38 22 Jan 1991 

Sh"ct I oft\ 
u ..... "' • n -- --

BOOSTER 4,200 HP 

PLANT 

EST. TOTAL PLANT 
FUE 
WATER,LUBE,SUPPLIES 
DREDGE WEAR(PUMP /IPE,CUTTERi 
REPAIR & DRYDDCK 
YARD COST 
INSURANCE 
LAY UP 

5,800 HP 
s10:~94g 

$30.~lll 

$85.' ~t~ 
$9:,,800 
$17 ,77~ 
$F,83J 
$12.32\J 

PLANT COSTS II ... 1 I It I •• > $36: ~ ·~61 
+PAYROLL COSTS .......•.. > 5295.223 

MONTHLY OPEF:ATING CGSTS= $657 ,en 
uuuuumuuuuutnuumm ( , 

Taxes, insuranc? and fringes on labor: 
(based on Decision Nu1ber BB-FL-0196) 

Social Security 
Workman's Compensation 
State Unemployment Caip. 
Federal Une1ploy1ent Co1p. 
Fringes... $2.71 per hour 

{Not based 8 paid hol. 
on O.T.) 8.l!vacaticn 

TAXES 1INS.JFRIN6ES •••••• CREW ••• 
-(BENEFIT DIFERENTIAll 

7.7~ 
'7 C'! 
; 1:..·fa 

! • ., ... 

C.Ll1 

0.91: 
14.7!. 
1. <r;; 
7.0% 

45.n 
12."% 

TAXES,INS.,FRINGES •••••• "ANASEKENT.. 33.7! 

(ave. gross crew wage = $27.93 per 1an1ou~) 

Checked by: __ _ 

I 

0 
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fiiititiittifititttttitiittittiitttttittttttiitititttittttitltittttfiittttliitilittltttllttllltttttttttiittttttittttttttttt 
PRODUCTION NORK SHEET 

p BID ITE!I I 2 
PRODUCT I ON FACTOR COMPUTATIONS ,..,, ... .,..., .. ,.,.,"" 

iiiiiiiiiiitiiiiiititiiiSiitititttttititiiittittltlttttitttittttttittittititttittttitttiiitltittttttttittiitttit;ttttiitttt 

PRODUCTION FACTORS FOR A 27 I DREDGE 

STANDARD DREDGE PRODUCTION BASED ON CHART HORSEPOWER 

UP TO 
AT 
AT 

5,500 L.F. 0F PIPE 
11,000 L.F. 0F PIPE 
15,500 L.F. 0F PIPE 

1, 500 C. Y .iHR · 
980 C. Y ./HR 
420 C. Y./HR 

Chart Horsepower from information sheet = 4000 
Tota! Available Horsepower = 4000 
Number of Boosters = 1 
Booster H.P. from information sheet = 4200 

{Total Availabie Horsepower + 
Number of Boosters x Booster H.P.) I Chart H.P) = 

Chart Adjustment Factor 

(4000 H.P. + 1 Booster(s) x 4200 H.P.) I 4000 H.P. = 
2.05 Chart Adjust1ent·Factor (C.A.F.) 

ACJUSTED DREDGE PRODUCi!ON CHART BASED ON C.A.F. 

AT 
AT 

11,275 L.F. 0F PIPE 
22,558 L.F. 0F PIPE 
31,775 L.F. 0F PIPE 

27,800 L.F. BF PIPE 
710 CY/HR 

MATERIAL FACTOR CHOSEN = 1.55 SAND 
(!'IUD >= 2.B > SAND>= 8.7 > ROCK) 

PIPELINE COSTS PER L.F. PER "ONTH 

TYPE OF l'IATERIAL PU"PED 
PIPELINE !'IUD SAND 

FLOATING $4.90 $6.78 
SUBMERGED $3.40 $4.40 
SHORELINE $2.18 $3.00 

1,500 C.Y./HR 
980 C.Y./HR 
420 C. Y .!HR 

ROCK 

$10.40 
$7.18 
$4.98 

BANK FACTORS 11.74 FT. AVERAGE PANk HEISHT 
1. l B~m: FACTOR 

l'IENU ITEl'IS: 
8 llUD 
1 SAND 
2 ROCK 

BANK 
0 

FF:OM 
CHART 

FACTQR 
NA 

NA 

2 IJ.43 

3 0.55 

4 8.65 

5 

6 

' ; 

8 

0.78 

0.9 

1.1 

1.1 

MENU ITEl'IS: 

!IHERPGi..AT!uNS 
FROM CHART 

(1<=bank<2 i ,.,., 
f'fM 

(2<=bank<3} 

(3<=bank<4) 

14<=bank<5) 1.65b2 

{5(=jank(6) 1.5882 

(t,<=bank<7J 1.474 

(7<=bank<8} 1.474 

18<=bank<9) 1.1 

(9<=bank) 1.1 

0 BID ESTIMATE 
1 MOQ. ES TIM. 

l'IENU ITEi'! AUTOMATICALLY CHOSEN: 
(0 l'IUD,1 SAND,2 ROCK) 1 SAND 

FLOATING 
SUBl'IERGED 
SHORELINE 

$6.78 PER L.F./~O 
$4.40 PER L.F./1'10 
$3.BB PER L.F./1'10 

Esti1ated by: Jose Alvarez C-39 22 Jan 1991 Checked by: __ _ 
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D "OB & DE"OB BiD ITEl'I t 

27 • Dredge 

i'IOBILIZATION DEMOBILIZATION 

I DAYS Si DAY TOTAL t DAYS $/DAY TOTAL 

1. PREPARE DREDBE FDR TRANSFER 2 x $11,459 = $22,919 
l\r"r"r• .. •.·"r·":"':Az ., ... ., ... "r.,"r"'ll'"r 'twAzl\o·~"il-..,"rt,,"r 

2. PREPARE PIPELINE FDR TRANSFER 5 x $4,635 = $23,173 
..,..,.y ........... .,..,., -.,,.:o.,r,i."r'vl\.· ....... ...... ...,:"~· .. A,1'71\,.., 

3. TRANSFER All PLANT 50 MILES 
@ 100 miles/day= 0.5 x 130,741 = $15,370 

., ....................... ., .......... ~ .......... .,,... ., ..... ~ ... ~., ... ~ 

4. MARINE INSURANCE L.S. = $1,500 L.S. = Sl,500 

5. PERMANENT PERSONNEL & MISC. L.S. = $820 

6. PF:EPARE DREDGE AFTER TRANSFER 2 x $12,003 = $24,006 " x $11, 378 = $22,756 J. 
'w"tol\o"rl\r•1 ... .,., ........... ., ....... .,..... ... ....... ,., ........... .,, .................. "r .. ., ......... 1' .... .,.,"r :w,., ............ ,..,~ ..... 

7. PREPARE PIPELINE AFTER TRANSFER 2 x $4,860 = $9,719 2 x H,63~' = $9.269 
., .................... a,:,,:,.11r•.1"r-"r•\o•W ~A.l''wllr·T:.,t,~1' 

8. OTHER = $0 L. S. (CLEANUP) = $16,550 

SUBTOTAL SUBTOTAL 
MOBILIZATION $97,507 DEMOBILIZATION $105,013 

9. SUBTOTAL "OB!LIZATION & DEHOBILIZATION = $282,521 
• .... ,. .... "a- ......... "' ... 

10. OVERHEAD 12.07. t $24,302 $226,823 <--SUBTOTAL .................. .............................................. 

11. PROFIT 18.07. + $22,682 $249,505 <--SUBTOTAL Planning Esti1ate .............. .,,, ... ~ ............................................. 

12. BOND 1.07. + $2,495 ................... 
13. TOTAL MOBILIZATION & DEMOBILIZATION = $252,000 .. ,., .... "' ............. ., 

Esti1ated by: Jose Alvarez C-40 22 Jan 1991 Checked by: 
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6 MOB &: DEMOB 

27 • Dredge 

6. PREPARE DREDGE AFTER TRANSFER 

25 men @ S hrs/day@ $27.93 per hour= 

Support equipment with operators @ $500 /day 

Plant ownership per day = 

Fuel (plant idle) @ $1,000 /day 

Subsistence 25 men @ $25.00 per day = 

COST PER DAY 

7. PREPARE PIPELINE AFTER TRANSFER 

9 men @ 8 hrs/day @ $27~93 per hour= 

Pipeline ownership per day = 
_,. 

3utsistence 9 111en @ $25.00 per day = 

Support equipment with operators @ $500 /day 

COST PER DAY 

Esti1ated by: ~ose Alvarez 
c-43 

22 Jan 1991 

Sheet -'-'- of _\_l _ 

BID ITEM I 

MOBILIZATION DEMOBILIZATION 

$5,586 $5,586 

$500 

$4,292 H,292 

$1,000 

$625 

$12,003 

$2,011 

$2,124 $2, 124 

$500 $500 

$4,860 $4,635 

Checked by: __ _ 



n 

( 

I 
\____/ 



Sale;, Nj Sheet I of \\ 
M-CACES MAINTENANCE DREDGING COSTS 

ttttttttttttttttttttltttttttttttttttlttttlttttttttttllttttltttttttttttttltttttttlttttltttttttltttttttttttlttttttttttttttttt 
PIPELINE DREDGE ESTI"ATE 

A BID ITEl'I I 2 
YARDAGE ESTil'IATE ~~~~~~~~~~~~ 

ttttttttttltttttttttttttttttttttttttattttttttttttttlttttttttltttttltttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

1 PROJECT SALEl'I RIVER ~ HYD DREDG - 18' 
----------------------------~-~-----------------------------------------------------------------

2 LOCATION SALE11, NJ INVIT. NO. > 

3 DESCRIPTION OF WORK l'IAINTENANCE .DREDGING; DISPOSAL AREA ~-KILLCOHOOK 

CYCLE: 3 YEARS 
--------------------------------------------------------------~---------------------------------

--.~---------------------------------~-----------------------------------------------------------

---------------~--------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------

-----------~-------------------------------------------~---------~----------~-------------------

----------r~--~----------------------------------------------------------------------------------

------------------~-------~--------------------------------------------~------------------------

4 EXCAVATION RE"ARKS 

A. REQUIRED 188,100 C.Y. 4,081,121 s.f. of Dredging Area 

B. PAY OVERDEPTH + I C.Y. 

C. HAX. PAY YARDAG- = 188,110 C.Y. (YARDAGE USED ON BID FORl'I) 

D. O.D. NOT DREDGE! I C.Y. 

E. NET PAY YAllA&E = 188,188 c.v. (YARDAGE USED TO FIGURE UNIT PRICE PER C.Y.) 
------------------------------------------------------------- . 

F. NON-PAY YARDAGE + 113,788 C.Y. 1.7 Average feet of overdiggin~ 
--------~---------------------------------------------------

6. GROSS YARDAGE = 291,801 C.Y. (YARDAGE USED TO FIGURE PRODUCTION TIHE & COST} 
----------------------------------------7~------------------

Estiaated by: Jose Alvarez 
C-45 

22 Jan 1991 Checki::d by: __ _ 
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tttttttttttitatttatttaaattatttttaattatttttttttttttttttatttatttaaatttattttttittaaattttttttttttttttttatttttttttaatttttttttttt 
PRODUCTION WORK SHEET 

B BID ITEi! I 2 
PIPELINE DREDGE TillE ~~~~~~~~~~~~ 

tttttttltttttttitttttttttttStttlttttitttSittStStSSttttttttttttttttlttltttttttttttttttStttSlttlttttttittttttittttltttttttttt 
REllARKS 

1 SIZE OF DREDGE .••• PIPELINE •••••.••. > 27 INCH 

2 POWER OUTPUT •••.•• llA!N PUllP •..••••• > 4;000 HP Chart is based on 4000 Horsepower. 

3 llAXIMUll LINE LENGTH 36,0H L.F. 

4 AVERAGE LINE LENGTH 26,000 L.F. Actual Pipeline 

5 NUMBER OF BOOSTERS IN LINE Each Booster is 4200 Ho'.sepower. 

b PRODUCTION •••••.••• (BASED ON) •••••• > 27,000 L.F. 26 1100 L.F. + 1100 Equiv. feet of pipe. 

A. CHART PRODUCTION 710 C.Y./HR Adjusted Chart is based on 8210 Total Horsepower in line. 

n 

B. BOOSTER FACTOR x a.as 1SX LOSS IN PUMPING TillE PER BOOSTER (. 

C. llATERIAL FACTOR 

D. BANK FACTOR 

E. OTHER FACTOR 

F. NET PRODUCTION 

G. OPERATING HRS/DAY 

H. OPERATING DAYS/"OHTH 

I. CUBIC YARD$l-tlONTH 

J • DREDGE Tilf 

K. CLEANUP 

7 TOTAL DREDGE TillE 

Esti1ated by: Jose Alvarez 

x 

x 

= 

------------------------------------------------------------ ~ 
x ' 3 (llUD >= 2.1 > SAND >= 8.7 > ROCK) 

x 1.43 2 FT. AVERAGE BANK HEIGHT 

x 
JO 

------------
= 778 CY/HR 

16 
------------

28 
------------

348,708 

1.84 "ONTHS 291 1811 C.Y.(GROSS) DIVIDED BY 348,788 C.Y,jllONTH 

+ 1.18 llONTHS 111 ADDITIONAL DREDGING TIME • 

= 1.92 llONTHS 204 1349 Pay c.y. per month 

'\.._/ 

C-46. 22 Jan 1991 Checked by: __ _ 
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ttltltlttttUSttSUtflUUSUtU.SUUUUUtttttUUSUUOUUUSUttttUtttuUUUUUUtUUutllUUlttttUtltUlllltt 
PRODUCTION WORK SHEET 

c BID ITEi! I 2 
EXCAVATION COSTS ~~~~~~~~~~~~ 

ttttttttitttttttttttJtttttttttltlittSttttttttittttttltttltttltttSSttttJtttttSttJttttttttttttlttSSttttttlttitttttttttttfttlt 
REMARKS 

1 PLANT OWNERSHIP COSTS $79,085 PER ltO 

2 OPERATING COSTS + $657,891 PER ltO 

3 PIPELINE COSTS BASED ON ltUD DETERltINED BY ltATERIAL FACTOR ON SHEET B, ITEi! 6 D. 

A. FLOATING PIPELINE + $39,200 PER ltO 8,000 LIN. FEET @ $4.98 PER L.F./ltO 
------------

B. SUBMERGED PIPELINE + $61 1200 PER ltO 18,000 LIN. FEET @ $3.40 PER L.F. /MO 
------------

C. SHORELINE + $0 PER ltO 0 LIN. FEET @ $2.18 PER L.F./MO 
------------

D. PARTIALLY UTILIZED PIPELINE + $17,333 PER 110 10,000 LIN. FEET @ $1.73 PER L.F./110(50~ OF RATE) 
------------

4 BOOSTER(S) + $156,000 PER ltO 1 BOOSTERS @ $156,800 EACH 
------------

5 SPECIAL COSTS + $59,800 PER 110 
------------

6 TOTAL ltONTHLY COST = Sl,869,709 

7 DREDGE THIE x 0.92 KO 
------:.-----

8 SUBTOTAL = $984,658 

9 ADDITIONAL COSTS + .... $0 L.S. 

10 SUBTOTAL = $984,658 

11 OVERHEAD 12.0'.t + $118,158 SUBTOTAL---> Sl,102,888 
------------

12 PROFIT 18.8'.t + $110,281 SUBTOTAL---> Sl,213,889 Planning Esti1ate 
------------

13 BOND 1.1% + $12,131 
------------

14 NET PAY YARDA91.,COST = $1,225,228 
---------------------------------------.---------------------

15 NET PAY YARDAGE I 188,108 CY 'FROlt SHEET A, ITEH 4 E. 

16 UNIT COST = $6.51 PER CY 

17 ltAX PAY YARDAGE 188,110 C.Y. FROH BID SCHEDULE (SEE SHEET A, ITEi! 4 C,') 

18 TOTAL DREDGING COST = Sl,224,531 FOR BID SCHEDULE 

Estimated by: Jose Alvarez .c-4 722 Jan 1991 Checked by: __ _ 
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" "ONTHLY OWNERSHIP & OPERATING cqsTS 

1 CURRENT FUEL PRICE $0.95 /GAL 

2 AVERAGE PLANT USEAGE 7 "O/YR 

3 CURRENT INTEREST RATE 18 % /YR 

4 MENU ITEM SELECTED •.•••••••••.••••• > 27 • DREDGE . Planning Esti1ate 

41888 HP "AIN PU"P CHART HORSEPOWER 

5 DREDGE COSTS •••••••••••••••••••••• } $79,885 /"O PLANT OWNERSHIP COSTS 

+ $657,891 /"O OPERATING COSTS $295,223 /"O PAYROLL) 

= $736,976 '"0 TOT. DREDGE COSTS (AVE. CREW RATE= 527.93 /"ANHQUR 

----------------------~~;~~~~~;;-;~~~~;-;;~;;~~;-;-~~;;;~-- ( -
6 BOOSTER INFOR"ATION 412811 HP 

7 COST PER BOOSTER us6,188 '"o (INCLUDES LABOR, OPER. & OWNERSHIP) 

8 NUMBER OF BOOSTERS x .... 1 ("OBILIZATION & DEl!OB. INFOR"ATION) 

9 TOTAL BOOSTER COST ("OBILIZATION & DE"OB. INFOR"ATION) 

10 FLOATING PIPELINE 8,881 LIN. FEET @ $4.98 PER L.F./116 ("UD RATE) = $39 1200 PER "ONTH 

11 SUB"ERGED PIPEUIE" · + 24,888 LIN. FEET @ $3.41 PER L.F./"O ("UD RATE) = $81,688 PER "ONTH 

12 SHORELINE + 4,818 LIN. FEET @ $2.18 PER L.F./116 ("UD RATE) = $8 1488 PER "ONTH 
---------------------------------------.--------------------

13 TOTAL PIPELINE = 36,888 LIN. FEET ("OBILIZATION & DE"OB. INFOR"ATION) $129,280 PER "ONTH 

Esti1ated by: Jose Alvarez C-48 22 Jan 1991 Checked by: __ _ 
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>DREDGE SIZE = 27 in. pipeline >t!AIN PUtlP = 4,188 H.P. 

>ANtlUAL % = 5.65 % >LIFE = 38 yrs >SALY = 11% >USE = 7 working 1onths per year 

PIPELINE COSTS PER L.F. PER KONTH 

t!ATERIAL PUtlPED TYPE OF 
PIPELINE KUD SAND ROCK 

FLOATHlG 
SUBl1ER6ED 
SHORELiNE 

$4.91 
$3.40 
$2.10 

Sb.78 
$4.40 
$3.00 

$18.40 
$7.18 
$4.90 

STANDARD DREDGE PRODUCTION BASED ON PIPELINE LENGTH 

5,500 L.F. OF PIPE 
11,800 L.F. OF PIPE 
15,500 L.F. OF PIPE 

BANK FACTORS 

BANK HEIGHT 

FACTOR 

PLANT OWNERSHIP 

DREDGE 
TUGS 
DERRICK BARGE 
NORK BARGE 
FUEL/NATER BARGE 
YARD EGUIP(t!ISC.) 
CREN/NORKBOAT 
SKIFF w/t!OTOR 

TOTALS 

NA 

1580 C.Y. PER HOUR 
988 C.Y. PER HOUR 
420 C.Y. PER HOUR 

2 3 

1.43 8.55 

TOTAL 
NO. VALUE $ 

1 ss,00t;101 
2 S588,0H 
1 $120,881 
2 $288,880 
1 $118,808 

LS $80,800 
1 $75,801 
2 $16,HI 

t!ATERIAL FACTORS .................................... 

DESCRIPTION INPLACE DENSITY FACTOR 

!'IUD & SILT 
t!UD & SILT 
t!UD &: SILT 
LOOSE SAND 
LOOSE SAND 
COtlPACTED SAND 
STIFF CLAY 
COl'IPACTED SHELL 
SOFT ROCK 
BLASTED ROCK 

4 5 

8.65 8.78 

DEPRECIATION A 
RATE % At!OUNT $ 

3.88 $151J,HI 
4.50 $22,588 
4.51 $5,411 
4.75 $9,581 
4.75 S5,225 

11.18 S8 1111 
9.58 $7,125 
7.92 $1,267 

1.9 

INTEREST 
RATE % 

5.65 
5.72 
5.72 
5.49 
5.49 
5.51J 
5.72 
S.65 

1200 
1300 
1400 
1718 
1900 
2000 
2098 
2300 
2400 
2000 

7 

1 

B 
AllOUNT $ 
$282,500 
$28,686 
$6,865 

U8, 974 
$6,136 
$4,412 
S4,291 

$984 

A= $289 1117 B= $344,578 

• 

6R!L 
6R/L 
6R/l 
6R/L 
6R/L 
6R/L 
GR/L 
GR/L 
GRiL 
GRiL 

8 

1.1 

CFC 
RATE % 

4.52 
4.24 
4.24 
4.39 
4.39 
4.41 
4.24 
4.52 

., _, 
'l c 
L • ~· 

1.1 

0.9 
.5-.7 
.4-.6 
.3-.5 
.2-.3 

1.1 

c 
Al'!OUNT $ 
$226,880 
rn,200 
S5,IJ88 
$8,779 
$4,828 
$3,522 
$3,188 

$723 

C= $273,320 

BID ESTitlATE A + B = $553,595 per year· divided by 7 aonths/year= $79,185 per tenth (Bid Est.) 

t!OD. ESTitlATE A + C - · $482,338 per year divided by 7 1onths/year= $68,915 per tenth (ltod. Est.) 
.............................................. ~ .................... .. 

Estiaated by: Jose Alvarez c-:49 22 Jan 1991 Checked by: ___ _ 



Salem, Nj 

>DREDGE SIZE = 

OPERATING COSTS 

PAYROLL (24 HR OPR) 

PROJECT l'IGR 
SUPERINTENDENT 
CAPTAIN 
CHiEF ENGR. 
CIVIL ENGR. 
OFFICE MGR 
OFFICE PERSONNEL 

SUBTOTAL •••• 

27 in. (1enu ite1s 6 & 14) 

NO. 

1 
1 
1 

RATE 

per 1onth 

TAXES 1 INS. 1FRINGES •••••• 33.?X 

MANAGEMENT PAYROLL ••••• > 

LEVERl'IAN 3 $18.95 
WATCH ENGINEER 3 $18.15 
DREDGE HATES 2 $16.76 
TUG MASTERS 2 $17.63 
TUG l'IATES 3 $14.83 
MAINTENANCE ENGINEERS $17 .89 
EQUIPMENT OPERATORS 3 $19.00 
WELDERS 2 $17.63 
OILERS 2 $15.18 
DECKHANDS 12 $14.65 
ELECTRIC IAN 1 . $17.63 
GENERAL DUMP FORE~AN 1 $t7 .89 
DUMP FOREMAN 2 $16.50 
YARD AND SHORE KEN 6 $14.65 .... 
CREW TOTAL {3 SHIFTS) 42 KEN 

WAGES !UNION) 
llORK 56 HRS /llK 
PAY''64 HRS /WK 4.3411KS/11KO 
TAl£S,INS.,FRIN6ES •••••• 45.7% 

CREW PAYROLL. .......... > 
+ HANAGEKENT PAYROLL •••• ;> 

AMOUNT 

$3,000 
$2,800 

U,800 

$7 ,600 
$2,564 

$56.55 
$54.45 
$33.52 
$35.26 
$44.49 
$0.81 

$57.10 
$35.26 
$30.36 

$175.88 
$17 .63 
$17.89 
$33.80 
$87.98 

$679.11 per hour 

$188,638 
$86,266 
................ 

$295,159 per 11/10 
$18,164 per 11/10 

PAYROLL COSTS •••••••••• } $295,223 per 11/10 

Esti1ated by: Jose Alvarez C-:SO 22 Jan 1991 

Sheet ~of~ 

BOOSTER 4,280 HP 

PLANT 

EST. TOTAL PLANT 
FUEL 
WATER,LUBE,SUPPLIES 
DREDGE llEAR(PUKP,PIPE,CUTTER) 
REPAIR & DRYDOCK 
YARD COST 
INSURANCE 
LAY UP 

5,800 HP 
$101,948 
$30,000 
l85,500 
S95 '800 
$17 '770 
$19 ,830 
$12,320 

PLANT COSTS •••••••••••• } $362,668 
+PAYROLL COSTS ...••••••• > $295,223 .............. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

SSttttttSSStttttttttltSStttttttttttt 
KONTHLY OPERATING COSTS= Sb57,891 
tlSlttttttStttttltttltlStSttlttttttl 

Taxes, insurance and fringes on labor: 
(based on Decision Nuaber 88-FL-0196) 

Social Security 
Work1an's Co1pensation 
State Une1ploy1ent Cotp. 
Federal Uneaployment Co1p. 
Fringes... $2.71 per hour 

(Not based 9 paid hol. 
on O.T.) 8.8Ivacation 

TAXES,INS.,FRINGES •••••• CREW ••• 
-(BENEFIT DIFERENTIAL) 

7. 77. 
7.5! 
6. 2~~ 
0.8~ 

14.77. 
1.9Z 
7.8! 

45.?Z 
12.0% 

TAXES,INS.,FRINGES •••••• HANAGEHENT.. 33.74 

(ave. gross crew wage = • $27. 93 per 1anhour) 

Checked by: ___ _ 

n 

I 
.\_/ 



Sale1, Nj } Sheet ...:!.__ of \\ 

ttttttttttttttttttt•••tttttStttttttttttttttttttttttttttttttttttttttttttttttt~tttSSSttStttStttttttttataatttttttttittttlttttt 
PRODUCTION WORK SHEET 

p 2 
PRODUCTION FACTOR COllPUTATIONS ~~~~~~~~~~~~ 

itttttttttttttttttttttttttttttttttttttttttitttttttttttittttttttttttttttttttttttitttttttttttttttttitttitttttttttttttttttttli 

PRODUCTION FACTORS FOR A 27 I DREDGE 

STANDARD DREDGE PRODUCTION BASED ON CHART HORSEPOWER 

UP TO 
AT 
AT 

5,500 L.F. 0F PIPE 
11,000 L.F. 0F PIPE 
15,500 L.F. BF PIPE 

1,500 C.Y./HR 
988 C.Y./HR 
428 C. Y ./HR 

Chart Horsepower f ro1 infor1ation sheet = 4080 
Total Available Horsepower = 4888 
Number of Boosters = 1 
Booster H.P. fro1 infor1ation sheet = 4208 

(Total Available Horsepower + 
Number of Boosters x Booster H.P.) I Chart H.PJ = 

Chart Adjust1ent Factor 

(4008 H.P. + 1 Booster(s) x 4201 H.P.) I 4880 H.P. = 
2.15 Chart Adjust1ent Factor (C.A.F.) 

ADJUSTED DREDGE PRODUCTION CHART BASED ON C.A.F. 

UP TO 
AT 
AT 

11,275 L.F. 8F PIPE 
22,550 L.F. BF PIPE 
31,775 L.F. IF PIPE 

27,Bll L.F. IF PIPE 
71B CY/HR 

llATERIAL FAC = 3 llUD 
(llUD >=' .. 9Atm >= 1.7 > ROCK) 

·f~2~·., ... 
PIPELINE COSTf?'.RR L.f. PER MONTH 

llATERIAL PUllPED 

P; 588 C. Y, /HR 
980 C.Y./HR 
428 C.Y./HR 

TYPE OF 
PIPELINE llUD SAND ROCK 

FLOATING 
SUBllERGED 
SHORELINE 

$4.98 
$3.41 
$2.lB 

$6.70 
$4.41 
$3.88 

$11.40 
$7.10 
$4.91 

C-51 

BANK FACTORS 2 FT. AVERAGE BANK HEIGHT 
0.43 BANK FACTOR 

FROM INTERPOLATIONS 
CHART FROH CHART 

BANK FACTOR IF 
0 NA 

(bank<!) 
NA 

( 1 <=bank<2J 
2 0.43 

(2<=bar.k<3) 
3 0.55 

(3<=bank<4) 
4 8.65 

(4<=bank<5) 
5 1.78 

I 5<=bank<6) 
6 1.9 

(6<=bank<7) 
7 

(7<=bank<BJ 
8 1.1 

(B<=bank<9l 
9 1.1 

(9(=bank) 

llENU ITE"S: "ENU ITEl!S: 
I "UD B BID ESTil1ATE 
1 SAND 1 !!OD. ESTiii. 
2 ROCK • 

"ENU ITEi! AUTDllATICALLY CHOSEN: 
(B "UD,l SAND,2 ROCK) 8 l!UD 

FLOATING 
SUBl!ERSED 
SHORELINE 

$4.98 PER L.F./l!O 
$3.48 PER L.F./l!O 
$2.18 PER L.F./110 

USE 

NA 

NA 

0.43 

8.45 

0.39 

0.42 

0.5 

0.5 

1.1 

1.1 

Esti1ated by: Jose Alvarez 22 Jan 1991 Checked by: __ _ 
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D BID ITEi'! I 1 

27 • Dredge 

KOBILIZATION DEl'IOBILIZHTION 

I DAYS $/DAY TOTAL I DAYS $/DAY TOTAL 

1. PREPARE DREDSE FOR TRANSFER 2 x $11,459 = $22,919 2 x $12,084 = $24,169 ............... ~.. .. ....... ~............ ,.... ............ .. 

2. PREPARE PIPELINE FOR TRANSFER 5 x $4,635 = $23,173 3 x $4,860 = $14,571 

3. TRANSFER ALL PLANT 50 l'IILES 
@ 118 tiles/day = 0.5 x _$30,741 = $15,371 0.5 x $31,741 = $15,370 

..... ,. ............. ................ -rir .................. .................. ..., ....... ..,. ................... .. .. ..,'\: ............ .,, 

4. KARINE INSURANCE LS. = S1,5H L.S. = $1, 500 
.............................................. ...................... ............................. ~ ............ .. .... .1.:- ............. 1,.7 

5. PERKANENT PERSONNEL I KISC. LS. = $821 LS. = $820 ( 
............................................. .................... ............................................ "r ..... "r .......... ~"" 

6. PREPARE DREDGE AFTER TRANSFER . 2 x $12,813 = $24,116 2 x $11,378 = $22,756 
...................... ................... , ................... ...................... ..................... .. ......... "".,, ..... 

7. PREPARE PIPELINE AFTER TRANSFER "2 x $4,861 = $9,719 2 x $4,635 = $9.269 
................... ... ......... ,. ........ .. ................. ...................... ,,.. .................. .. ...... ,, ... ""'"""" 

8. OTHER = SB LS. (CLEANUP) = $16,550 
........................................... .... ~ .......... ........................................... .., ...... .., ... .., ........ .., ............. 

SUBTOTAL SUBTOTAL 
n08ILIZATION $97,517 DEnOBILIZATION $105,013 

..... ..,4' ... .., ... ..,"" .,..,.,.,,. .... "" ... 

9. SUBTOTAL lON l DE"OBILIZATION = $212,521 
, ... .., ............ ..,..,11 .. 

Hl. OVERHEAD 12.IX + $24,312 $226,823 <--SUBTOTAL 
..,..,.., ............... ... .. .., ............. .. ~ ........ .., ............................. 

11. PROFIT 1&.u: + $22,682 $249 1515 <--SUBTOTAL Planning Esti1ate ................... ....................... ... .......... ~ ... ..,.., ....................... 
12. BOND 1.1% + $2,495 ....... ..,,. .. ,. .... .. .................... 
13. TOTAL "OBILIZATION & DE"OBILIZATION = $252,111 

... ,. ...................... 

Esti1ated by: Jose Alvarez 22 Jan 1991 Checked by: 
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E 1 

27 • Dredge 

1. PREPARE DREDGE FOR TRANSFER "OBILIZATION DE"OBILIZATION 

2:, 11en @ 8 hr/day refurbishing @ $27.93 per hour = $5,586 

Supplies & ssall tools @ $91 /day $91 $91 

Support equipment with operators @ $500 /day $500 $500 

Plant ownership 

Basic plant $79,085 /month 

Booster(s) $51 1480 /1onth 1 @ $156 1800 I 33%) 

$130,565 /month divided by 30.42 days/1onth = $4,292 $4,292 

Fuel (plant idle) @ $990 /day $990 $990 

Subsistence 25 1en @ $25.80 per day = $625 

COST PER DAY Sll ,459 Sl2,084 

2. PREPARE PIPELINE FOR TRANSFER "OBILIIATIQN DEi!OB I LIZA Tl ON 

9 aen @ 8 hrs/day @ $27.93 per hour = s2,e11 

9 aen @ 8 hrs/day@ $27.93 per hour= $2,811 

Supplies • s1all tools @ $511 /day $50B $500 

Pipeline Ott1tll!lf5ip S129,21B /1onth 

divided by 38.42 days/aonth x 501 = $2,124 • $2,124 

Subsistence 9 1en @ $25.08 per day = $225 

COST PER DAY $4,635 S4,8b0 

C-53 

Esti1ated by: Jose Alvarez 22 Jan 1991 Checked by: __ _ 
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tttttttttttttt•t•t•••••••••••••tttttSttttttSttStttttasatttttSttttSttttSttattSttttttttttttttttSttttttttStttttttttSttSttStttt ~ 

F 

27 • Dredge 

3. TRANSFER PLANT 

13 men/shift (2-12 hour shifts/day) @ $27,93 per 1anhour = 

Plant ownership per day = 

Pipeline ownership per day = 

Plant costs $362,668 /month (Operating costs 1inus payroll) 

divided by 30.42 days/1onth x 50% = 

Subsistence 26 1en @ $25.H per ·day = 

Towing vessel(s): 750 H.P. Rental Tug @ 

$6 1000 per day {towing) 

$3,008 per day (return to port) 

$9,800 per day x 1 towing vessel(s} = 

COST PER DAY 

4. MARINE INSURANCE Sl,500 each tow (MOB & DE!tOB} 

5. PERMANENT PERSONNEL & "ISC. 

3 1en •· 
Travel ExpenSIJ< 

~~<> 

Local hire f 

Esti1ated by: Jose Alvarez 

a hrs/day @ 

$51 per 1an 

$8 /day 

$27.93 per hour@ 1 DAY 

TOTAL 

22 Jan 1991 
C-54 

BID ITEJI I 1 

"OBILIZATION DE"OBILIZATION 

$8,714 $8,714 

$4,292 $4,292 

$2,124 $2,124 

$5,961 $5,961 

$650 $651 

(' 

f9,H8 $9,BH 

$31,741 $30,741 

"OBILIZATION DE"OBILIZATION 

$671 $670 

$158 $151 

H • "',. .............. ,. ..................... 
$820 $821 

Checked by: __ _ 
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6 "OB l DE"OB BID ITE" I 1 

27 • Dredge 

b. PREPARE DREDGE AFTER TRANSFER "OBILIZATION DEllOBILIZATION 

25 1en @ B hrs/day@ $27.93 per hour= $5,586 $5,586 

Support equipment with operators @ $500 /day $508 $500 

Plant ownership per day = $4,292 H,292 

Fuel (plant idle) @ s1,0ee /day Sl,608 Sl ,800 

Subsistence 25 1en @ $25.88 per day = $625 
.............. ,. .......... ....................... .., 

COST PER DAY S12,BIJ3 $11,378 

7. PREPARE PIPELINE AFTER TRANSFER 

9 1en @ B hrs/day @ $27.93 per hour= $2,811 $2,011 

Pipeline ownership per day = $2,124 $2,124 

Subsistence 9 men @ S25:H per day = $225 

Support equip1ent with operators @ $588 /day $500 

COST PER DAY $4,868 $4,635 

• 

c-55 

Esti1ated by: Jose Alvarez 22 Jan 1991 Checked by: __ _ 
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SALEH Rl'JER 

INITIAL PROJECT CQST3 

DEPTH: 12 FEET DIA: KILLCOHOOK ESmATOR: JOSE ALVAREZ 
PRICE LEYEL: APRIL 1990 DATE: 22 JAN 1991 

TOTAL 
ACCOUNT ESTI"ATED UNIT PROJECT 

CGDE DES~R I PT ION QUANTITY UNIT PRICE AMOUNT CONT I NSENCY cc::r 

0e.-.-.- FISH AND WILDLIFE FACILITIES 
06.2 .R.B MITIGATION COSTS AC SUB $0 $0 $0 

----------- ------------ ------------
TOTAL, FISH AND WILDLIFE FACILITIES sa $0 s~ . 

12.-.-.- DREDms 

12.0.A.- HOB!L!ZAT!ON, DEMOBILIZATION --------- JOB LS. $8 $0 $<; 

AND PREPARATORY WORK 

12.0.2.- PIPELINE DREDGING 
12.0.2.!l sm WORK 

EXCAVATION AND DISPOSAL e C.Y. $8.BI $0 SB 5J 
----------- ------------ ------------

TOTAL, DREDGING COST $B $0 $l 

TOTAL CONSTRUCTION COSTS SB $0 $0 

\ 30.-.-.- PLANNING, ENGINEERING AND DESIGN $0 $5 $0 
I 

31.-.-.- CONSTRUCTION MANAGEMENT $0 $0 $0 
----------- ------------ ------------

SUFTOTAL $0 $0 $J 

01.-.-.- LANDS AND DAMAGES 
81.D .11. - DISPOSAL AREA REPLACEMENT --------- JOB LS. ti $0 $11 

----------- ------------ ------------
TOTAL, LANDS AND DAMAGES SB $0 sz 

TOTAL PROJECT COSTS $9 $0 $0 

(ROUNDED) sa sa $0 

c-59 



SALEl'I RI VER 

INITIAL ASSOCIATED COSTS 

DEPTH: 1:'. FEET D/A: 
PRICE LEVEL: APRIL 1990 

ACCOUNT 
CUDE 

12.-.-.-

12.0.A.-

12.0.2.-
12.0.2.8 
12.8.2.B 

12.0.-.-

31!.-.-.-

31.-. - . -

DESCRIPTION 

DREDS!NG 

MOBILIZATION, DEl'IOBIL!ZATION 
AND PREPARATORY WORK 

PIPELINE DREDGING 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION "ANAGEHENT 

TOTAL PROJECT COSTS 

iROUNDEDi 

KILLCOHOOK 

ESTIMATED 
QUANTITY 

ESTIHATCR: JOSE ALVAREZ 
DATE: 22 JAN 19'11 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

LS. 

sue 

C-60 

n 

TOTAL 
PROJECT 

AMOUNT CONTINGENCY COST 

$0 H i0 

----------- ------------ ------------
$0 $1! sa 

fl u $@ 

Sil $0 $\! 

SB n $0 ( 
----------- ------------ ------------

$0 $3 $ii 

$0 $0 i0 



S~LE!'I RI VER 

MAINT;NANCE PROJECT CGSTS 

DE?TH: 12 FEET DIA: KILLCOHOOK EST!llATGR: 
PRICE LEVEL: APRIL 1990 CYCLE: 4 YEARS 

ACCOUNT 
CODE 

12.-.-.-

1:.0.A.-

12.0.2.-
12.11.2.B 
12.0.2.B 

12.a.-.-

30.-.-.-

31,-.-.-

DESCRIPTION 

om ms 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY lrlORK 

PIPELINE DREDSINS 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION MANAGEMENT 

TOTAL PRCJECT CGST3 

(ROUNDED) 

ESTHIATED 
QUANTITY 

9H08 

DATE: 

c-61 

UNIT 

JOB 

c.v. 

JOSE ALVAREZ 
22 JAN 1991 

UNIT 
PRICE 

LS. 

S7.11 

AMOUNT 

sm,000 

S639,90B 

-----------
$891.900 

S891,910 

srn, m 

m,m 
-----------
Sl,114,875 

U,115,808 

CON7INWlCY 

sm,m 
------------

s222,m 

$222,975 

$33,446 

$22.298 

------------
S~78,7~ 0 

$279 ,188 

TGTAL 
PRGJE:T 

CJ3T 

$799~375 

------------
s;,114,:m 

$1, !1.\.875 

S~67,231 

Hil.489 
------------
Sli3'13.5·j4 

u, 394, aa0 



SALEM RIVER 

"AINTENANCE ASSOCIATED COSTS 

DEPTH: 12 FEET D/A: KILLCOHOOK ESTIHATOR: JGSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 4 YEARS 

ACCOUNT 
CODE 

12.-.-.-

12.u. -

12.0.2.-
12.0.2.B 

12.0.-.-

30.-.-.-

31.-.-.-

DESCRIPTION 

DREilGrn5 

"OBILIZATION, DE"OBILIZATION 
AND PREPARATORY NORK 

PIPELINE DREDSINS 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDSINS COST 

TOTAL CONSTRUCTION COSTS 

PLANNINS, ENGINEERING AND DESIGN 

TOTAL PROJECT COSTS 

(ROUNDED) 

DATE: 22 .JAN 1991 

ESTll1ATED 
QUANTITY 

8 

C-62 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

LS. 

SB.He 

AMOUNT CQNT I NGENCY 

$0 

$9 $3 

----------- ------------
$0 $1! 

$1! Sil 

$0 $0 

$0 $0 

----------- ------------
S3 Sil 

$B $11 

TOTf<L 
PF:G.JECT 

CG3T 

p u 

------------
$0 

lil 

$0 

SJ 
------------

S0 

$0 

n 

( 
\ 



SALKft BIVIB 

INITIAL PROJECT COSTS 

DKPTH: !4 mT D/A: ULLCOHOOl ISTIHTOR: Josi mmz 
PRICK LKVKL: APRIL 1990 DUI: 22 JAM 1991 

Tom 
ACCOUNT mm TED om PROJECT 

CODE DISCBIPTION QUANTITY om PRICI A!OOIT CONTINGENCY COST 

06. - . - . - me AND mDLrn mmms 
06. 2. R. B mIGATI08 COSTS u AC $18,525.88 $83,312 $20,840 $104.202 

---------- ---·---·---- ------------
TOTAL, ma m NILDLm UCILITIIS $13,3tf $28,840 $104,202 

12. - . - . - DREDGING 

12. 0. A. - MOBILIZATION I Dl!OBILIZATIOI --·------ JOB L.S. $243 I 358 $60, 838 $304' 188 
AND PRIPARATOBY NORl 

12.0.2.- PIPILIKI DRIDGIIG 
12. 0. 2. B sm NORI 

IICAVATIOI AND DISPOSAL 393729 C. Y. $5.62 $2,212, 757 $553,189 $2, 765,946 
................................. ... ............................... ------------

TOTAL I DBIDG ING COST $2,456,187 $614,027 $3,070. 134 

TOTAL CONSTRUCTION COSTS $2 I 539 > 469 $634. 867 $3' 174. 336 

30. - . -. - PLAllIRG, IHGIHIRIIG HD DISIGI ss0e.eee $0 $500' 000 

31. - . -. - CONSTRUCTION !AIAGl!llT uee.ees $0 $309,000 
----------- ----·------- ------------

SUBTOTAL $3,339,469 $634 I 867 $3.974,336 

01. -. -. - LUDS m omm 
01.D.K.· DISPOSAL ARIA RIPLACl!llT --------- JOB L.S. $262I186 $55' 732 S317 .918 
01.DP.- wmms. !ITIGATIOI ......................... JOB L.S. $31, 823 $5 1 978 $37 '801 

----------- -----------· ------------
TOTAL, LANDS AID DABAGIS $294,009 $61,710 $355,719 

TOTAL PROJECT COSTS $3,633,478 $696' 577 S4.330, 055 

(ROUKDIDl $3,633,000 $697 ,000 $4,330' 000 

C-63 



SALEM Ril/ER 

INITIAL A:SOC!AT~D :GS75 

DEPTH: 14 FEEi DIA: 
PRI~E LEYEL: APRIL 19~a 

A::COUNT 
CODE 

p - - -

12.0.A.-

12.11.2.-
12.u.s 
12.0.2.B 

12.a.-.-

:.0.-.-.-

31.- - -

01.-.- .-
01.D.11. -

DE2CRIPilON 

DREDG:N6 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY WORK 

PlFEL! NE DREDS I NG 
SITE WORK 
EEAYATICN iiND DISPOSAL 

SUBTDT AL, DREJG ING COST 

TOTAL CJNSTRUCTION COSTS 

PLANNING, ENGnEERIN6 ANO OESISN 

CONSTR~C7IGN MANAGEMENT 

SUSTCTAL 

LANDS ~ND DA11ASES 
DISFOSAL AREA REPLACEMENT 

TQTAL, L~NDS AND DAMAGES 

TOTAL ?ROJECT COST 

(ROUNDEDi 

KILLCOHOOK 

ESmATED 
QUANTITY 

C-64 

ESTil1ATOn: JOSE ALVAREZ 
DATE: 22 JAN 1991 

UNIT 

JOB 

C.Y. 

JOB 

UNIT 
PR:CE 

L.S. 

$5.62 

L.S. 

n 

TOTi1~ 

Al1GUNT CGN7!NGENCY lGS7 

ra.6e0 

SB,733 Sl~.?l: 
( " .• 

$109' 163 

H,939 

$32,229 



SALEM RIVER 

HA I NTENt#CE f'RllJECT COSTS 

DEPTH: 14 FEET DIA: KILLcam: ESTlllAT~: J~ rt.VAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 4 YEMS DATE: 22 JAN 1991 

TG~AL 

ACC:lm ESTIMi'ED ~IT PROJECT 
CODE DtSCR!PTI~ l!W«ITY ~IT PRICE ~ COO!IWCf CDq 

12.-.-.- DREDGING 

12.a.A.- IMJBILIZATIIJ4, DOOBIL!ZATI(Jj JOB L.S. S241191l8 soa,225 $301,125 
AHD PREPMAT(JlY Im: 

12.0.2.- PIFaltE DREDGIIE 
12.0.2.B smm 
12.i.2.B EXCAVATllJ4 AND DISf!JSfL 147681 c.v. Sls.63 $978,~ S244,647 Sl,223,235 

----
SUBTOTrt., llREil6IIE COST Sl,219,488 CM,sn Sl,524,360 

12.0.-.- TOTAL ctWSTRL£TllJ4 COSTS Sl,2191488 s~,sn Sl,524,360 

!-0.-.-.- MillNG, OOH£ERIN6 AND DESISI $182,923 $45,731 $Z:'Sr~54 

31.-.-.- CIJ4STROCT!(Jj MNA6EIEHT $121,949 $31,487 m~1 4z.o 

TOT i'4.. PROJECT COSTS Sl,524,368 $381,198 $1'995' 451! 

(RCUW) Sl 1524, Ill $381,• Sl,995,M 



SHt.EM RI VEH 

DEPTH: 14 FEET D/A: KILLCJm: EST!l"IATOR: JOSE ll'./Af.f..Z 
F1U CE LEVEL: APR! L 1990 CYCLE: 4 YEARS 

f.CllUiT 
c:JDE 

12.-.-.-

12.0.A.-

12.a.2.-
12.a.2.B 

12.a.-.-

~oil.-.-.-

31.-.-,-

DESCF:I PTION 

DRE'.J!N6 

l(lBILIZA TiC~, DEl10B!LI ZATION 
AND FP.EPAAA TGRY m: 

PIPELINE DREDSIMJ 
SITE wmK 
EXCAVAT!u"N PJID D!Sf'OStL 

SU'BTOT fl, DFflJ6INS COST 

TOT Al CDNSTROCTION COSTS 

PLANNING, eEIIEERINS ~ DES!Ei4 

TCTYL OOJECT COSTS 

(RrulDED) 

MTE: 22 JAN 1991 

ESTIMATED 
GUAt.'TJTY UNIT 

JOB 

6e.08 C.Y. 

C-66 

~IT 

PRiCE 

LS. 

$6.63 

COO !NGENCY 

m,101J $2,775 

S45,ll84 $11,271 
---

$56,184 $14,046 

$56,184 $14,846 

$8,425 t2,1B7 

$5,618 $1 !~84 

$78,rA $17,557 

$78,lllll $18,lllll 

rnr;i.. 
ffiL"lJECT 

CCST 

m,a7s 

$56,355 
-----

ml,238 

sn,2~.a 

f1B,S35 

$7 ,a:z 

$87 ,787 

SSS,1111 

n 

( \ 



SALK!! RIVKR 

IHI~:AL PROJECT COSTS 

OKF:E :6 FKET 0/!: KILLCOBOOK KSTillATOR: JOSK !LV!RKZ 
PH'.:E LEVEL: APRIL 1990 om: 22 JAii 1991 

T01'!L 
ACOUHT ESTillAID OMIT PROJECT 

CJDE DKSCRIPTIOH QUANTITY UNIT PRICE AftOUh'T CO!!TI NGKllCY COST 

06 - - - FISH AND ~ILDLm FACILITIKS 
0€ 2R.E MITIGATION COSTS 5.5 AC $18,525.00 $101,888 $25,412 $127 I 360 

----------- ------------ ------------
TOTAL' FISB AND WILDLH1 FACILims $101,888 $25,412 $127 ,360 

1? - - - DRK!XiING 

12 .0 .!.- llOBILIZATIOH, DKllOBILIZATIOH JOB L.S. $245,370 $61,3(2 $306, 712 
AND PRKPARATORY llQRI 

12.H- PIPKLIHK DRK!XiillG 
12.HB sm woRI 

KICAVAT!ON AND DISPOSAL 776030 C. Y. $5.35 $4, 151, 760 $1,037' 940 $5, 189. 700 
----------- ------------ ------------

TOTAL, DRK!XiI*l COST $(,397 ,130 $1,099 ,282 $5,496,412 

C' TOT AL COHSTRDCTI Oii COSTS $4,(99,018 $1, 124, 754 $5,623, 772 

30 - - - PLAlllH*l, KMJI!IURI*l AND DKSIGN $500,IB! $0 $500 ,000 

31.-. -. - COllSTRDCTIOll llAllAGlmT $300,IB! $ll $300,IB! 
----------- ------------ ------------

SUBTOTAL $5,299,018 $1, 124' 75( $6,423, 772 

01.-. -. - LANDS AND DAllAGIS 
01.D.H.- DISPOSAL W RKPLACKIOOIT JOB L.S. $499,449 $106, 165 $605,614 
0U P - mLAHDS, MITIGATION JOB L.S. $34,(98 $6' 646 $41,!H 

----------- ------------ ------------
TOTAL, LAND AND DAllAGIS $533' 947 $112' 811 $646' 758 

TOT !L PROJECT COSTS $5' 832' 965 $1,237 ,565 $1 ,070 ,53?-

(ROUNDED! $5' 833 '000 $1,238,000 $7 ,071,000 

c-67 



SA~E~ ~:I VER 

INITIAL A520CIAT~D CJSTS 

~ l"'". ".! ,, 
J.-1 •'I~ r 

...... '"!; .-. 

. ":· , .... :· 

.. ~' ::..' r..:.: _, 

:2.J,-,- TCT~L CCNSTRLCT::N ::srs 
~~ 

~:t,; I - f - I -

LANDS AND DAM~SES 
ill.J.~.- Di S?CSHL AF~EA RE?LHCEMENT 

TOT~L P~G~ECT COSTS 

ESTIMHT~R: 

:;,:TT 
;..;-;1; 

JDS 

c-68 

L.S. 

=.:. 

.;:----. -
"''--.;...: --

- : .... ,.. ..... 
~= .~;:.-; 



Si11.EH RIYER 

M~INTENANCE PROJEC~ CC3T3 

DE?TH: 16 FEET DIA: KILLCDHGGK ff;IMATGF:: JOSE ALVAREZ 
PRICE LEVEL: ~FRIL 1~9~ CYCLE: 3 YEAF:S 

ACCC!~NT 

li.-.-.-

12.0.A.-

12.0.2.-
12.0.2.B 
12.0.2.B 

12.0.-.-

30.-.-.-

31.-.-.-

DESCRIPTIGN 

DRE~GING 

MGBIL!ZATIDN, DE~OBILIZATIGN 

AND PREFARHTQRY WORK 

PIPEL!NE DREDSIN6 
SITE WORK 
rn.wATiON AND DISPOSAL 

SUBTOTAL, DREDS!NS COST 

TOT~L CONSTRUCTION COSTS 

PLANNING, EN6iNEER!N6 AND DESIGN 

W~STRUCT!ON 11ANA6EKENT 

TGT~~ FRO~ECT COSTS 

(RCUNDED) 

DATE: 22 J~N 1991 

E3TIMATED 
GUANTFY UNI i 

JOB 

C.Y. 

C-69 

urn 
PRICE 

t " L,,;), 

$6.61 $979,6i12 $244,900 

S1'221, 3112 

U,221,302 S30S,325 

$183,195 

$122,m m,s32 

Sl,527,800 $382,BllQ 



SALEM R !','ER 

~AINTE~ANCE ASSDCl~7~! COSTS 

DEPTH: 16 FEET DIA: KILLCDHDOK 
PRICE LEVEL: APRIL 1cqa CYCLE: 3 YEARS 

ACCOiJ~H 

CODE 

12.-.-.-

12.0.A.-

12.U.-
t2.0.2.B 

12.1.-.-

30.-.-.-

31.-.-.-

DESCR I PT !ON 

DREDGI~G 

MQBILIZATION, DEllOBIL!ZATION 
AND PREPARATORY WORK 

PiPELiNE DREDGiNS 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNINS, ENGINEERING AND DESIGN 

CONSTRUCTION llANASEllENT 

TOTAL PRCJECT COSTS 

(RDUNDEDi 

ESmATED 
GUANTITY 

me 

ESTillATOR: JOSE ALVAREZ 
DATE: 22 JAN 1991 

UNIT 

JOB 

C. Y. 

C-70 

UNIT 
PRICE 

L.S. 

$6.61 

AHOUNT CQ~iIN6ENCi 

f2,575 

m,o43 $18,411 

----------- ------------
rn,943 m, 9So 

$51,943 $12, 986 

S7,791 Sl, 948 

$5,194 Sl,298 
----------- ------------

$64 '928 m,rn 

f65,B01 uo,m 

TGTAL 
P~om

css1 

$12,27:. 

ss:,~54 

------------
$64,·?::; 

S64, :;:q 

$9,7~1 

$6,492 
------------

$81.'.~J 

m.000 

n 

/ 
( 
\ 



SAUM RIVER 

INITIAL PROJECT COSTS 

DKPTE• 17 FUT D/t ULLCOHOOl ESTIMATOR• JOSE ALVAREZ 
Pa!~K LEVEL• APRIL 1990 DAT!: 22 JAN 19991 

TOiAL 
ACCOUNT mmm um PROJECT 

CODE DESCRIPTION QUART ITT um PRICE mun CONTINGENCY COST 

06. - . - . - ms m WILDLm mILims 
06.2.R.B MITIGATION COSTS 6.5 AC $18,525.09 $128,412 $30I103 s1se.s15 

----------- .... ________ -- ------------
TOTAL, FISH AND WILDLIFE fACILIT!iS $128,tlJ $30, 103 Sl50,515 

12. - . -. - DREDGING 

12 .0 .A. - MOBILIZATION, DEMOBILIZATION --------- JOB L.S. $246,420 S61. 605 S308.02'. 
AND PREPARATORY WORl 

12.0.2.- PIPELINE DREDGING 
12.0.2.B SIT! WORl 

!ICAVATIOH AND DISPOSAL 1977123 C. y. $4.99 $5.37U44 $1.343. ?Ii $6.718.555 
----------- ------------ ------------

TOTAL, DREDGING COST $5' 621.264 Sl.405,316 $7.026, 580 

TOTAL CONSTRUCTION COSTS $5, 741,676 $1.435.419 $7,177,095 

30. -. - . - PLARRIMG, !NGINEERIMG ARD DESIGN $525' 000 $0 $525,000 

31.-.-.- CONSTRUCTION MANAGEMENT $400,090 $~ $400,000 
-·---·----- ------------ ------------

SUBTOTAL $6,666,676 si.m.m $8' 102 '095 

01. -. - . - LANDS AND DAMAGES 
01.U.- DISPOSAL ARU R!PLACEHNT ..................... JOB L. S. $633,201 $i34' 596 $767 I 797 
01.D.P.- WETLANDS, MITIGATION JOB L. S. $37,173 S7, 315 $44.488 

----------- -------·---- ------------
TOTAL, LANDS ARD DAMAGES $670,374 $141,911 $812.m 

TOTAL PROJECT COSTS $7 ,337 ,050 $1, 577,330 $8,914.38? 

I ROUNDED) $7 ,337 ,000 $1,577 .000 $8, 91U~e. 

C-71 



SALEM RIVEil 

INITIAL ASSOCIATED COSTS 

DEPTH: 17 FEET D/A: 
PRICE LEVEL: APRIL 1990 

ACCGUNT 
CGDE 

p - - -

12.u.-

12.0.2.-
12.0.2.B 
12.0.2.B 

12.0.-.-

30.-.-.-

31.-.-.-

01.-.-.-
01. D. II. -

DESCRIPTION 

DREDGING 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY WORK 

PIPEL:NE DREDSiNG 
SITE WORK 
EXC1WAT!DN AND DISPOSAL · 

SUBTOiAL, DREDGING COST 

TOTAL CDNSiRUCTIGN COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION MANAGEMENT 

SUBTOTAL 

LANDS AND DAMAGES 
DISPGSAL AREA REPLACEMENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

KILLCOHOOK 

ESTiMATED 
QliANTiTI 

ESTIMATOR: JOSE 4LVAREZ 
DATE: 22 JAN 1991 

UNIT 

. JGB 

C.Y. 

JOB 

C-72 

UNIT 
PRICE 

L.S . 

$4, :;9 

LS. 

(l 
\ " 

AMOUNT 

srn.m $3;),4~0 ::::.2~~ 

----------- ------------ ------------
Sl27~ 181 $:: 79':. ' 

i:.3 -

$1:7' 181 $3~, ! 1:. l ' :.3. - : / 

I 
~ 

$1'1,il77 H,761 i::. _ _._ 

$12,718 $3.180 i l:. ,.:--

----------- ------------ ------------
Sl~·S, 97b $39 '744 s 1=~.3. -:r 

t32,731 

$32,731 

$191,707 

I 

~-j 



SALEM RIY'ER 

MAINTENANCE PROJECT COSTS 

DEP:H: 17 FEET DIA: KILLCOHOOK ESTIMATOR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1q90 CYCLE: 3 YEARS 

ACCOUNT 
CODE 

1 ~ - - --· . ' 

12.0.A.-

12.0.2.-
12.0.2.B 
12.a.2.B 

12.e.-.-

30.-.-.-

31.-.-.-

DES CR I PT ION 

DREDGING 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY WORK 

PIPELINE DRED6IN6 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, OREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNINS, ENGINEERING AND DESiGN 

CONSTRUCTION MANAGEMENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

DATE: 22 JAN 1991 

ESTIHATED 
QUANTITY 

1641H 

C-73 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

LS. 

$6.56 

AHOUNT CJNTIN5ENCY c:s~ 

$241,830 $60,458 

Sl ,176 ,496 $269,124 H,~4;,,~:3 

----------- ------------ ------------
$1,318,326 $329,582 s 1~.:47, i;es 

$1,318,326 $329,582 Sl,647.~~3 

$197,749 S49 ,437 $:47,lSJ 

S131,833 $32,9:<8 $16-l.~:1 

----------- ------------ ------------
S1,647,9B8 $411, 977 s2, a~:t ,ass 

s1 1a4a,aee $412,00il $2,2b0,30'1 



SALE!! R!IJER 

l!AINTENANCE ASSOCIATED COSTS 

DE?TH: 17 FEET DtA: KILLCD~CDK E3Til1A~OR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CiC~E: 3 YEARS 

ACCOUNT 
COGE 

12.-.-.-

12.U.-

12.0.2.-
12.0.2.B 

12.8.-.-

30.-.-.-

31.-.-.-

DESCRIPTION 

DREDSIN6 

HOBILIZATivN, DE!10P.IL!ZATION 
AND PREPARATORY WOFX 

PIPELINE DREDSINS 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNINS, ENSINEERINS AND DES!SN 

CONSTRUCTION MANAGEMENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

DATE: 22 JAN 1991 

ESTIMATED 
GUANTITY 

me 

C-74 

UNIT 

JOB 

c. v; 

UNIT 
PRICE 

L.S. 

·se.56 

AMOUNT CONTINGENCY 

s1e,17e S2,542 

$45,264 Sll, 316 
----------- ------------

$55,414 $13,858 

$55,434 S13, asa 

SS,315 $2,379 

$5,543 Sl,386 

----------- ------------
$1:9,292 $17 ,321 

S69,BB8 

TOTAL 
PROJECT 

COST 

512, 712 

s~,6,5BJ 

------------
$6'1' 2'i2 

$69,;:~2 

$1~~31~ 

$6,9:9 
------------

S8~,6l:; 

c 



SALEM RIVKR 

INITIAL PROJKCT COSTS 

DKPTH: 18 rm D/A: ULLCOHOOK . KSTIBA TOR: Josi mmz 
PRICH LKVKL: APRIL 1990 DATE: 22 JAB 1991 

TOTAL 
ACCOOHT ESTIMATED OBIT PROJKCT 

CODE DESCRIPTIOH QOAHTITY om PBICK AMOOHT CONTIHGKHCY COST 

96.-.-.- FISH AHD WILDLIFE FACILITIES 
96.2.R.B MITIGATION COSTS 7 AC $18,525.09 $129,675 $32, 419 $162 ,094 

----------- ------------ ------------
TOTAL, FISH AHD WILDLIFE FACILITIES $129, 675 $32,419 $162,094 

12.-.-.- DREDGING 

12.0.A.- MOBILIZATION, DKMOBILIZATIOH --------- JOB L.S. $246,490 $61,622 $308 I 112 
AND PREPARATORY NORK 

12.0.2.- PIPELINE DREDGING 
12.0.2.B sm WORK 

EXCAVATION AND DISPOSAL 1254387 C.Y. $4.87 $6, 108,865 $1,527,216 $7,636,081 
----------- ------------ ------------

TOTAL, DREDGING COST $6,355,355 $1,588,838 $7,944,193 

TOTAL COHSTROCTIOH COSTS $6,485,030 $1, 621,257 $8,106,287 

39. -. -' - PLASHING, KHGIHKERIHG AND DESIGN $525,009 $0 $525,000 

31.-.-.- CONSTRUCTION MANAGEMENT $400,000 $0 $400,000 
----------- ........................... ------------

SUBTOTAL $7,410,030 $1,621, 257 $9 ,031, 287 

01.-.-.- LANDS AND DAMAGES 
01.D.M.- DISPOSAL AREA RKPLACKMEKT --------- JOB L.S. $739,m $157, 271 $897' 145 
01.D.P.- WETLANDS, MITIGATION --------- JOB u. $38 J 510 $7,649 $46 I 159 

----------- .......................... ------------
TOTAL, LANDS AHD DA~AGES $778,384 $164,920 $943,304 

TOTAL PROJECT COSTS $8,188,414 $1,786,177 $9,974,591 

(ROUNDED) $8,188,000 $1,786,000 $9,974,000 

C-75 



SALE!'! RIVER 

INITIAL ASSOCIATED COSTS 

DEPTH: 18 FEET DIA: 
PRICE LEVEL: APRIL 1998 

ACCOUNT 
CODE 

12.-.-.-

12.B.A.-

12.0.2.-
12.U.B 

12.0.-.-

38.-.-.-

31.-.-.-

Bl.-.-.
BLD.!1.-

DESCRIPTION 

DREDGING 

noBILIZATION, DEnOBILIZATION 
AND PREPARATORY WORK 

PIPELINE DREDGING 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENS!NEERING AND DESIGN 

CONSTRUCTION MANASE~ENT 

SUBTOTAL 

LANDS AND DAMAGES 
DISPOSAL AREA ~EPLm:nm 

TOTAL, L~~DS AND DAnAGES 

TOTAL PROJECT COSTS 

(ROUNDED) 

KILLCDHOOK 

ESTIMATED 
QUANTITY 

281151 

ESTinATDR: 
DATE: 

UNIT 

JOB 

c.v. 

JOB 

c-76 

JOSE ALVAREZ 
22 JAN 1991 

UNIT 
PRICE 

LS. 

$4.87 

LS. 

AMGUNT 

$136,HIB 

$142,118 

$14,212 

$177,645 

m,920 

$213,568 

$214,009 

CONTINGENCY 

$1,378 

$34,152 

$35,530 

$3,553 

$44,413 

$7,637 

$7,637 

$52,05~ 

$52,0~0 

mm 
P~OJECi 

CQST 

$6,8E2 

S266,0~J 

n 

( 



- \ 

SALEt1 RIVER 

MAINTENANCE PROJECT COSTS 

DffiH: 18 FEET DIA: 
PRICE LEVEL: APRIL 1990 CYCLE: 

ACCOUNT 
CODE 

12.-.-.-

12.U.-

12.0.2.-
12.S.2.8 

12.0.-.-

30.-.-.-

-)1,-. -. -

DESCRIPTION 

DF:EDG!NG 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY WORK 

PIPELINE DREDGING 
SITE WORK 
EXCAVATIQN AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION MANAGEMENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

KILLCOHOOK 
3 YEARS 

EST I1'ATOR: 

ESTIMATED 
QUANTITY 

180600 

DATE: 

C-77 

UNIT 

JOB 

C.Y. 

JOSE ALVAREZ 
22 ,jAN 1991 

UNIT 
PRICE 

L.S. 

$6. 51 

AltOUNT 

f241, 950 

$1,175,786 
-----------
Sl,417,656 

$1,417,656 

rm,m 

$141,766 
-----------
$1, 772,070 

Sl, 772,801 

CJNTIN6ENCY 

$60,488 

$293,926 
------------

$354' 414 

$354,414 

$53 ,162 

S3S,442 
------------

$443,018 

$443,BaB 

TOTAL 
PROJECT 

COST 

H,469,t:: 
-----------· 
$1~7721~~3 

$1,772.a70 

$2!:5,310 

$177.208 
------------
s: ~ ?~5 .2:~ 

$2,215,000 



SALEM RI VER 

MAiNTENANCE ASSOCIATED COSTS 

DEPTH: 18 F~~T D/A: KILLCCHDGK ES;J~~TOR: JGSE ALV~REZ 
PRICE LE~EL: APR:L 1991 UCLE: 3 Ym:3 

ACCOUNT 
CODE 

1z.-.-.-

12.0.A.-

12.e.2.-
12.0.2.B 

12.~.-.-

30.-.-.-

31.-.-.-

DESCR I PT! ON 

DREilG!NG 

MGB!LIZATION, DEMGBILIZATION 
AND PREPARATORY ilGRK 

PIPELINE DREDGINS 
SITE WJRK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

P~ANN!NG, E~lSINEERINS AND DESISN 

CONSTRUCTION MANAGEMENT 

TJTAL PROJECT COSTS 

;_ROUNDEC) 

DATE: 22 JAN 1991 

ESTIMATED 
QUANiITY 

me 

C-78 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

L.S. 

$o,51 

F'F.JJEST 
AMOUNT 

$48,825 m,201> fol ,0~'. 

----------- ------------ ------------
m,.s7s $14,718 573.5"~ 

f58,875 $14,718 $73,593 

$8,931 $2,2~8 Sll,031 ( 
\ 

$5,888 Sl,472 S7,36a 
----------- ------------ ------------

m,m $18,398 F' F' .... ' . -

m,m m,Jet $n,~00 



S!LKM RIVKR 

IN; TI!~ PROJECT COSTS 

DK?TH: 19 mT D/!: KILLCOHOOK ESTIMATOR: Josi mmz 
P?!CE LmL: APRIL 1990 D!TK: 22 m 1991 

"!'.'•tr 

!CCOOHT mmm UNIT PFOJECi 
CODE DESCRIPTION QUANTITY om PRICK !MOUNT COHTIHGKNCY COET 

06. - . - . - rm m WILDLIFE mr~Ims 
06 2.R B MITIGATION COSTS !C $18, 525. 00 $148,2• $37 '050 $185.250 

---------~ ------------ ------------
TOTAL, me m WILDLm mnrms $148,Z.,.. $37 '050 $185' 250 

12. - . -. - DREDGING 

12. 0. !. - MOBILIZATION, DEMOBILIZATION -----·--- JOB L. S. $248 .140 $62,035 $310, 175 
AND PRKP!R!TORY NOR! 

12.0.2.- PIPKLINK DREDGING 
lU.2.B sm wm 

KIC!V!TION !ND DISPOSAL 2029045 C. y. $4. 54 $9 .171,004 $2,292,751 Sll. 463' 755 
------------ ------------ ------------

TOTAL, DREDGING COST $9,419.144 $2' 354.786 $11.773,930 

TOTAL CONSTRUCTION COSTS $9' 567' 344 $2,391,836 $11,959, 180 

30. - . - . - PLAllING, iNGINllRING AND D!SIGI $550,000 $0 $550,000 

31. - . - . - CONSTRUCTION MANAGEMENT $600,000 $0 $600' 000 
----·------- ------------ ------------

SUBTOTAL $10,717,344 $2' 391,836 $13' 109' 180 

01.-. -. - LANDS AND DAMAGES 
01.D.M.- DISPOSAL ARK! RIPLACIMilT --------· JOB L. S. $1.099' 998 $233,821 $1,333,819 
01.D.P.- wmms' MITIGATION --------- JOB L. S. $41, 185 $8' 318 $49 '503 

------------ ------------ ------------
TOTAL, LANDS AND DAMAGES $1,141,183 sm.m $1. 383' 322 

TOT AL PROJECT COSTS $11, 858. 527 $2,633,975 $14,492.50: 

I ROUNDED\ $11,859.000 $2,634,000 Sl4.m.000 

C-79 



SALEl'I RIVER 

INITIAL ASSOCIATED cos;s 

DEPTH: 19 FEET DiA: . K!LLCOHOOK 
PRICE LEVEL: APRIL 1990 

ACCOUNT 
CODE 

l ~ - - -.. , . ' 
12.0.A.-

12.0.2.-
12.a.2.B 
12.0.2.B 

li.0.-.-

30.-.-.-

~4 - - -._1J. I t • 

01.-.-.-
01.D.tl.-

DESCRIPTION 

DF:E:lG!NS 

HOBILIZAT!ON, DEMOBILIZATION 
AND PREP ARA rnRY WORK 

P!FELINE DREDSINS 
sm ilORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DRE~G!~G COST 

TOTAL CONSTRUCTION COSTS 

PLANN'.NG, ENG!NEERINS AND DESiEN 

CD~STRUCTlGN ~ANAeEMENT 

SUBTOTAL 

LANDS ~ND DAMAGES 
DISPOSAL AREA REPLACEMENT 

TOTAL, LANDS AND DAMAGES 

TOTAL PROJECT COSTS 

(ROUNDED) 

ESTI!'lATEO 
GUANTITY 

31391 

ESTllirlTOR: JOSE AL'./;;REZ 
DATE: 

UNIT 

C.Y 

JOB 

c-so 

22 JAN 1991 

IJ'HT 
PRICE 

LS. 

L.S. 

AM CUNT 

$~,860 

l142,51: 

$146,375 

539,082 

$39,082 

$222,851 

S222,BBB 

SS,309 

SS,309 

$54 ,0~2 

!r; ... ·. 
;u1~i. 

P~G.JE. 

! __ - -

..-;.-..- .... -
::_ ... ~: -- ( 

() 



I 
\_. 

SHLEM RIVER 

l'!AHHENANCE PROJECT COSTS 

DEPn: 19 FEET DIA: KILLCOHDDK 
F~lCE LEVEL: APRIL 1990 CYCLE: 3 YEARS 

ACCOUNT 
CODE 

11 - - -J.,1 I I 

12.0.A.-

1::.0.2.-
12.U.B 
12.0.2.B 

12.0.-.-

30.-.-.-

31.-.-.-

DESCRIPTION 

DEEDGIW3 

MOBILIZATION, DEHOBILJZATION 
AND PREPARATORY WORK 

PiPELINE DREDGING 
SITE ~ORK 
EXCAVATION AtlD DISPOSAL 

SwBTOTAL, DREDGING COST 

TGTAL CONSTRUCTION COSTS 

PLMIN I NS, ENGHiEER ING AND DES I GN 

CONSTRUCTiON MANAGEMENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

ESTIMATED 
QUANTITY 

ESTIMATOR: JOSE ALVAREZ 
DATE: 22 JAN 1991 

UNIT 

JOB 

C.Y. 

C-81 

UNIT 
PRICE 

L.S. 

$6.16 

AMOUNT 

$243,290 

$1,393,392 
------------
Sl,b3b,682 

s1,1i3o,6S2 

S245,5B2 

$163,668 
------------
S2,i45,852 

S2,i4o,HB 

CONTlNGE~CY 

S60,822 

S348,348 
------------

H09, 170 

5409' 170 

$61,376 

$43,917 
------------

$511, 463 

SSl! ,800 

F'R:JEC~ 

C'.iol 

s:~7l~,i~2 

------------
s:,J4~.a:: 

s:,J~s,.::s: 

n:,873 

s:a4.~&s 

------------
s:,557,31~ 

s:,:,57,000 



SALEll RIVEil 

ltAJNTENriNCE ASSOCIATED COSTS 

GE?TH: 1 'i FEET DIA: KILLCOHOOK 
PRICE LEvEL: APRIL 1999 CYCLE: 3 YEARS 

ACCOUNT 
CODE 

17 - - -._, I I 

12.0.A.-

12.0.2.-
12.0 .u 

12.0.-.-

30.-.-.-

31.-.-.-

DESCRIPTION 

DREDGING 

MOBILIZATION, DEMOBILIZATION 
AND PREPARATORY NORK 

PIPELINE DREDGING 
SITE WORK 
EXCAVATION AND DISPOSAL 

SuBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION ltANA6EltENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

ESTHIATED 
GUANTITY 

8108 

ESTIMATOR: JOSE ALVAm 
DATE: 22 JAN t991 

UNIT 

JOB 

C.Y. 

C-82 

UNIT 
PRICE 

LS. 

$6.16 

n 
FRJJEC~ 

AltOUNT COST 

$~J.83: 

$49' 896 $12,4'~ s:2.::£ 
------------ ------------ -----------

m,m $14,65~ p~' 2:: 

$58,b86 $14,652 $73,2:2 

sa,m $2' 198 rn~, 12: 

$5,861 Sl ,465 $7 ,3:: 

------------ ------------ ------------
m,2sa $18,315 $~:.:.;: 

m;m $18' ~20 r~1,~i~ 



/ ,-- --"' 

SALEM RIVKR 

I NIT!AL PROJKCT COSTS 

DEPTH: 20 rm D/A: mLCOHOOl mmTOB: JOSK ALVAREZ 
PFICK LKVKL: APRIL 1990 Dm: 22 m 1991 

rom 
ACCO ONT mmm om PROJKCT 

CODE DKSCRIPTION QUANTITY om PRICE UOUNT coNmmcY COST 

06. - . -. - me AND WILDLm FACILITIIS 
06.2.R.B MITIGATION COSTS 8. 5 AC $18,525.00 $157,W $39,366 $196,828 

-------·---- ------------ ------------
TOTAL, FISH AND WILDLIFI fACILITIIS $151,Clf~· $39 J 366 $196,828 

12. -. - . - DRKDGING 

12. 0.!. - MOBILIZATION, DIKOBILIZATION --------- JOB L. S. $248, 620 $62,155 $310,7?5 
AND PRKPARATORY NORI 

12. 0. 2. - PIPKL!Ki DRKDGJNG 
12. 0. 2. B sm wou 

EXCAVATION ABD DISPOSAL 2575619 C. Y. $4. 45 $11, 461, 505 $2,865,376 $14,326,881 
------------ ------------ ------------

TOTAL, DREDGING COST $11,710,125 $2,927,531 $14 '637 '656 

~ ' TOTAL CONSTRUCTION COSTS $11,867, 587 $2, 966' 897 $14.834,484 

30. - . -. - PLUMING, nmmm AND DISJGN $550,000 $0 $550.000 

31. -. -. - CONSTRUCTION KANAGIKINT $690,000 $0 $600,000 
-------·---- ---·-------- ------------

SUBTOTAL $13,017,587 $2,966,897 $15,984,484 

01. - . - . - LANDS AID DAMAGES 
01.D.M.- DISPOSAL ARIA RIPLACIKINT --------- JOB L. S. $1,411,316 $299,996 $1,711.312 
01.D.P.- wmms, mimro& --------- JOB L .S. $42, 523 $8 J 653 $51, 176 

------------ ------------ ------------' 
TOTAL, LANDS AND DAKAGIS $1, 453, 839 $308,649 $1,762,488 

TOTAL PROJECT COSTS $14,471,426 $3,275,546 $17,746,972 

(ROUNDKD) $14,471,000 $3,276,000 $17 '747 '000 

C-83 



SALEM Rli/ER 

INITIAL ASSOCIATED COSTS 

DEPTH: 20 FEET DIA: 
PRICE LEVEL: APRIL 1990 

ACCOUNT 
CODE 

12.-.-.-

12.0.A.-

12.a.2.-
12.0.2.e 
12.a.2.B 

12.0.-.-

3il.-.-.-

31.-.-.-

BL-. - . -
01.D.".-

DESCRIPTION 

DREDSINS 

"OBILIZATION, DEMOBILIZATION 
AND PREPARATORY WORK 

PIPELINE DREDSINS 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUB70TAL, DREDG!NS CDST 

TOTAL CONSTRUCTION COSTS 

PLriNNINS, ENSINEERINS ANO DESISN 

CONSTRUCTION MANAGEMENT 

SUBTOTAL 

LANDS AND DAMASES 
DISPOSAL AREA REPLACE"ENT 

TOTAL, LANDS AND DA"AGES 

TOTAL PROJECT COSTS 

(ROUNDED) 

KILLCGHOOK ESTl"ATOR: JOSE ALVAREZ 
DATE: 22 JAN 1991 

ESTimED 
QUANTITY 

351166 

---------

C-84 

UNIT 

JOB 

C.Y. 

m 

UNIT 
PRICE 

L.S. 

$4.45 

L.S. 

A"OUNT CONT!N6ENCY 

$3,380 

$1Si.i,~53 $39,013 
------------ ------------

S159,433 $39,8~9 

$159,433 $39,858 

$23,915 $5' 979 

$15,943 $3, ·1s6 

------------ ------------
$199,291 $49,823 

m,m $8,749 
------------ ------------

$41,131 $3,749 

$240,422 $58, 57Z 

$240,000 $~9,000 

TOT:.L 
PRO.JE:T 

CO Si 

·s1~:!~~=: 

------------
$1·19_,:=~ 

$1·19 ':~': 

$21, 3:l 

L"' ::: 
------------

$24"7' ::4 

$4·? ,t<:·: 
------------

s4·1,s;:~ 

$7~3. 0'i~ 

t299~Z2~ 

n 

/ 

l 



---
( 
'-

S~LE!1 RIVER 

"AINTENANCE PROJECT COSTS 

DEPTH: 20 FEET DIA: KILLCOHOOK ESTI~ATOR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 3 YEARS 

ACCOU~H 

CC~E DESCRIPT!CN 

1:.-.-.- DREDGiNG 

12.0.A.- NOBILIZATICN, DEMOBILIZATION 
AND PREPARATORY WORK 

12.2.2.- PIPELINE DRED61N6 
12.11.2.B SITE WORK 
12.B.2.B EXCAVATION. A~lD 0·1 SPOSAL 

SUBTOTAL, DREDGING COST 

12.i.-.- TOTAL CONSTRUCTION COSTS 

3B.-.-,- PLANNING, ENGINEERING AND DESIGN 

31.-.-.- CONSTRUCTION "ANASE"ENT 

TOTAL PROJECT COSTS 

(F,JuNDEDl 

DATE: 22 JAN 1991 

ESTIMATED 
QUANTITY 

272100 

UNIT 

JOB 

c.v. 

C-85 

UNIT 
PRICE 

LS. 

$5.84 

AMOUNT CGNTINGENCY 

$244,450 $61,112 

$1, 589 ,064 m7,266 

------------ ------------
Sl,833,5i4 mS,378 

Sl,8331 514 $458,378 

S275,027 $68,757 

Sl83,,)51 m,a3a 
------------ ------------
S2,291,892 sm, m 

S2,292,BB0 sm,m 

fC.TAL 
PROJE:T 

COST 

fl,98~.33~ 

------------
S2,2qL89: 

S'.:,291,6'2 

$:43, 7'34 

s2:r;, 1a·:; 

------------
$2,864,865 

$2,265.~00 



SALE!! RIVER 

!!AINTENANCE ASSOClATED COSTS 

DEPTH: 20 FEET DIA: KILLCOHOOK 
PRICE LEVEL: APRIL 1991! CYCLE: 3 YEARS 

ACCOUNT 
CODE 

12.-.-,-

12.0.A.-

12.U.-
12.0.2.B 

12.a.-.-

30.-.-.-

31.-.-.-

DESCRIPTION 

DREDGHlG 

MOBILIZATION, DEHOBILIZATION 
AND PREPARATORY NORK 

PIPELrnE DREDGING 
SITE WORK 
EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION !!ANAGE!!ENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

ESTil'IATED 
QUANTITY 

8401 

C-86 

ESTll'!ATOR: JOSE AL'iAR:! 
DATE: 22 JAN 1991 

UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

L.S. 

$5.84 

Al'IOUNT CONTINGENCY 

$7,550 $1, 888 

m,eso $12,264 
------------ ------------

m,006 $14,152 

m,6a6 $14,152 

SB,491 $2,123 

$5,661 tl,415 

------------ ------------
m,1sa m,610 

$71,llB $18,000 

TOTAL 
PROJECT 

COST 

sc1,~:~ 

------------
$73,758 

$7i!~7:.3 

srn, ::14 

r,F~ 

------------
$88!448 

$89,ZJ~ 

n 

( / 



mxK arm 

INITIAL PROJICT COSTS 

DKPTH: 22 rm D/!: · ULLCOHOOK ISTIK!TOR: JOSI mmz 
PRICK LIVKL: APRIL 1990 om: 22 JAN 1991 

rom 
ACCOUNT mmm om PROJKCT 

CODE DESCRIPTION QO!NTITY om PRICE mm CONTINGENCY COST 

06. - . - . - ma m MILDLm mILims 
06. 2. R. B !IT!G!TIOH COSTS 12 !C $18, 525. 00 sm,• $55,575 $277,875 

-.. --------- ------------ ------------
TOTAL, f!SB !MD MILDLm HCILITUS $222,a. $55,575 $277' 875 

12. - . -. - DBIDGIHG 

12.0.!.- !OBILI Z! T!ON, Di!OBIL I ZAT !OH --------- JOB L. S. $248,530 $62.132 $310' 662 
!ND PRKP!B!TORY WORI 

12. 0. 2. - PIPILIHI DRIDG!HG 
12.0.2.B sm wm 

KIC!V!TIOH !HD DISPOSAL 3636762 C. y. $4.23 $15,383,503 $3,845,876 $19' 229' 379 
------------ ------------ ------------

TOTAL, DRIDGIHG COST $15,632,033 $3' 908 ,908 $19,540.041 

/ 

l. TOTAL COHSTROCT!ON COSTS $15.854' 333 $3,963.583 $19,817,916 

30. - . -. - PLANNING, KNGINURIMG AND DESIGN $550,000 $0 $550,000 

31.-.-.- CONSTROCTION !AH!Gl!INT $650,000 $0 $650 ,000 
----·------- ------------ ------------

SOBTOTAL $1UH,333 $3,963,583 $21,017.916 

01.-.-.- LANDS !HD D!!AGIS 
01.D.8.- DISPOSAL ARK! RIPLAmm 

___ ,.. _____ 
JOB L. S. $1, 937.882 $411,926 $2.349.808 

01.D.P.- NKTLAHDS, KITIGATIOH --------- JOB L. S. $51, 885 $10,993 $62' 878 
------------ ------------ ------------

TOTAL, LANDS !ND DAK!GIS $1,989 1 767 $422,919 $2,412.686 

TOTAL PROJECT COSTS $19,044,100 $4' 386' 502 s23.m.602 

(ROONDID) $19,044,000 $4,387 ,000 $23' 01.000 

c-87 



SALE" RIVER () 
INITIAL ASSOCIATED COSTS 

DEPTH: 22 FEET DIA: KILLCOHOOK ESTIHATOR: JOSE ALVAREZ 
PRICE LE'JEL: APRIL 1990 DAiE: 22 JAN 1991 

ro·AL 
ACCOUNT ESTillATED UNIT FROJET 

CODE DESCRIPTION QUANTITY UNIT PRICE AHOUNT CONTINGENCY CJST 

12.-.-.- DRED6IN6 

12.0.A.- HOBILIWION, DEllOBILI ZATION --------- JOB L.S. $3,470 sa6e ;.; I -~~2 

AND PREPARATORY WORK 

12. ll.2. - PIPELINE DRED6IN6 
12.B.2.8 SITE WORK 
12.B.2.B EXCAVATION AND DISPOSAL 50730 C.Y. $4.23 $214,583 $53,6.\7 »~.:c.:::. 

------------ ------------ ------------
SUBTOTAL, DREDGING COST S218' 358 m,s1s ;r:, :--

12.a.-.- TDTAL CONSTRUCTION COSTS $213' 0~8 SS4,~15 :1:·-.~., i:-~ 

..,, .. ; ... ,,_ ... -

30.-.-.- PLANNING, EN6INEERIN6 AND DESIGN 532,709 $8 .177 HJ. s·:: 

31.-.-.- CONSTnUCTIDN ~ANA6EMENT $21,806 f5,45: .. ·- - '-

------------ ------------ ------------
S272,573 $68,~44 

/' 

SUBTOTAL i3.l0~~: .. I 

~ 

81.-.-.- LANDS AND DAllASES 
Bl.D.11.- DISPOSAL AREA REPLACEllENT --------- J08 L.S. $47 ,295 $10,0:9 f57~::4 

------------ ------------ ------------
TOTAL, LANDS AND DAllAGES m,m $10,029 se;,:~.l 

TOTAL PROJECT COSTS $319,778 S78, 173 s1c;7,~~.: 

(ROUNDED) $321l,0BB $i'B,ll01l 5~98.(~11 



_,/---........ \ SALE~ RIYER 

"AINTENANCE PROJECT COSTS 

DEPTH: 22 FEET DIA: KILLCOHOOK ESTil!ATOR: JOSE ALVAREZ 
PRICE LEI/EL: APRIL ma CYCLE: 3 YEARS DATE: 22 JAN 1991 

TOTAL 
ACCOUNT ESTIMATED UNIT FF:O.JECT 

CODE DESCRIPTION GUANTITi' UNIT PRICE AMOUNT CONmGENCY CDST 

12.-.-.- DREDGINS 

12.ll.A.- l!OBILIZATION, DEl10BILIZATION --------- JOB LS. $245,540 $61,385 sm.m 
AND PREPARATORY NORK 

12.e.2.- PIPELINE DREDSINS 
12.0.2.B SITE WORK 
12.ll.2.B EXCAVATION AND DISPOSAL 34230~ C.Y. $5.71 Sl,9S4,533 S488,633 $2,443,!66 

------------ ------------ ------------
SUBTOTAL, DREDGING COST s2,20a,013 $m,m $:,7:3.~9: 

12.e.-.- TOTAL CONSTRUCTION COSTS t2,2H,873 me,010 $2' 75~ 'lllil 

38.-.-.- PLANNING, ENSINEERINS AND DESIGN m1,a11 $82,503 $412,5H 

31.-.-.- CONSTRUCTION "ANASE"ENT S221l,B97 m,002 $27:,' ~0'i 

------------ ------------ ------------() TOTAL PROJECT COSTS s2,15e,m $687,523 $3,437 ,614 
-

(ROUNDED) t2,7Sll,Ball $b88,ll01l $3,438,000 

c-89 



SALE!! RIYER 

"AINTENANCE ASSOCIATED COSTS 

DEPTH: 22 FEET D/~: KILLCOHGOK ESTIMATOR: JOSE AL'JAREZ 
PRICE LEVEL: A~RIL 1998 CYCLE: 3 YEARS 

ACCOUNT 
CODE DESCRIPTION 

12.-.-.- DREDSING 

12.B.A.- "OBILIZATION, DEMOBILIZATION 
AND PREPARATORY NORK 

12.e.2.- PIPELINE DREDSINS 
12.8.2.B SITE WORK 

EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDSINS COST 

12.0.-.- TOTAL CONSTRUCTION COSTS 

38.-.-.- PLANNING, ENGINEERING AND DESIGN 

31.-. -• - CONSTRUCTION HANASEHENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

DATE: 22 JAN 1991 

ESiillATED 
GUANTITY 

9000 

UNIT 

JOB 

C.Y. 

c-90· 

UNIT 
PRICE 

LS. 

s~.11 

AMOUNT CONTINGENCY 

S6,460 Sl,61~ 

$51,390 $12' 848 
------------ ------------

m,B50 $14 ! 463 

'57,850 $14 ,463 

H,678 $2,171l 

$5,785 $1,446 
------------ ------------

m,m $18,1179 

m,B01l $18,000 

TCTAL 
PROJECT 

COST 

$64.238 
------------

$72,31~ 

$72,313 

$10,8!'3 

$7,23.i. 
------------

$90,3q: 

rn,m 

n 

( 
~- . . ' 



SALKM Rim 

IIITIAL PROJECT COSTS 

DEPTH: 24 mT D/A: IILLCOHOO( KSTIKATOR: JOSE ALVABKZ 
PRICK LmL: APRIL 1990 DATK: 22 JAN 1991 

TOTAL 
ACCOOHT ESTIMATED om PROJECT 

CODE DESCRIPTION QOARTITY om PRICI AMO ONT CONTINGENCY COST 

86. -. -. - FISH ARD WILDLIFE FACILITIES 
86.2.R.B MITIGATION COSTS 16 AC. $18,525.80 $296,400 $74, 100 $370,500 

------------ ------------ ------------
TOTAL, FISH ARD WILDLIFE FACILITIES $296,400 $74,100 $370,500 

12.-.-.- DREDGING 

12.0.A.- MOBILIZATION, DEMOBILIZATION --------- JOB L.S. $248,580 $62,145 $310, 725 
AND PRKPARATORY KOR( 

12.0.2.- PIPKLINK DRKDGIHG 
12.0.2.B sm wm 

EXCAVATION AND DISPOSAL 4287280 C.Y. $4.11 $17 ,620, 721 $4,405,180 $22,025,901 
------------ ------------ ------------

TOTAL, DREDGING COST $17,869,301 $4,467,325 $22,336,626 

TOTAL COHSTROCTION COSTS $18, 165, 701 $4,541,41:5 $22,707,126 

38. - . - . - PLANNING, ENGINEERING AND DESIGN $550,000 $0 $550,000 

31.-.-.- CONSTROCTIOH MAHAGEMKHT $650,000 $0 $653,003 
------------

.,. ___________ 
------------

SUBTOTAL $19, 365, 701 $U41,m $23,907,126 

81.-.-.- LANDS AHD DAMAGES 
81.D.M.- DISPOSAL ARKA RKPLACKMKHT --------- JOB L.S. $2,267,158 $481,919 $2,749,077 
81.D.P.- WETLANDS, KITIGATIOH --------- JOB L.S. $65,260 $1U37 $79,597 

------------ ------------ ------------
TOTAL, LARDS AID DAMAGES $2.332,418 $496,256 $2,828,674 

TOTAL PROJECT COSTS $21J698' 119 $5,037,681 $26,735,800 

(ROUNDED) $21, 698 '000 $5,038,000 $26,736,000 

C-91 



SALE" RIVER 

INITIAL ASSOCIATED COSTS 

DEPTH: 24 FEET DiA: KILLCOHOOK ESTI"AiOR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1998 DATE: 22 JAN 1991 

TOTAL 
ACCOUNT· EST!HATED UNIT PF.GJECT 

CODE DESCRIPTION QUANTITY UNIT PRICE AllOUNT CGNT!NmCY cos: 

12.-.-.- DRED5ING 

12.u.- llOBILIZATION, DEl'IOB i L! ZA TION --------- JOB L.S. $3,450 fQ; c· wO. l4,~l= 

AND PREPARATORY WORK 

12.e.2.- PIPELINE DREDSINS 
12.B.2.8 sm iiORK 
12.B.2.B EXCAYATiON AND DISPOSAL 59055 C.Y. $4.ll $242,716 i60,67q i:~3,3::, 

------------ ------------ ------------
SUBTOTAL, DREDGING COST $246,lbb $61,541 $3\F,T 

12.e.-.- TOTAL CONSTRUCTION COSTS $246,166 $61,541 $307.T 

38.-.-.- PLANNING, ENGINEERl~G ANu DESISN $30,925 H,231 K~.~:.: 

~!.-. - . - COtlSTRUCT! GN 11ANA6EHENT $24,617 $6,154 $30,771 

------------ ------------ ------------
SUBTOTAL $31!7,708 $76,926 $384.63-' 

Bl.-. - . - LANDS AND DAllASES 
01.D.ll.- DISPOSAL AREA REPLACEllENT --------- JOB L.S. $55,047 $11, 712 $66,759 

------------ ------------ ------------
TOTAL, LANDS AND DAllASES $55,847 $11,712 S66,?5'i 

TOTAL PROJECT COSTS $362,755 $88,638 ii4~11,393 

(ROUNDED! $363,Hll $89,001! t45~~~~( 

C-92 



SALEll RI VER 

"AINTENANCE PROJECT COSTS 

DEPTH: 24 FEET D/A: KILLCOHOOK ESTl"ATDR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 3 YEARS 

ACCOUNT 
CODE DESCRIF'TION 

12.-.-.- DREDGING 

12.u.- "081LIZATION, DE"OBILIZATION 
AND PREPARATORY NORK 

12.u.- PIPELINE DREDGING 
12.8.2.B SITE NORK 
12.1.2.B EXCAVATION AND DISPOSAL 

SUBTOTAL, DREDGING COST 

12.e.-.- TOTAL CONSTRUCTION COSTS 

38.-.-.- PLANNING, ENGINEERING AND DESIGN 

31.-. - . - CONSTRUCTION "ANAGE"ENT 

TOTAL PROJECT COSTS 

(ROUNDED) 

DATE: 22 JAN 1991 

ESTIMATED 
QUANTITY . UN IT 

--------- JOB 

387008 C.Y. 
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UNIT 
PRICE 

LS. 

$5.64 

AHOUNT CONT!NSENCY 

$245,341 $61,335 

$2,182,68@ sm,671 
------------ -----------
S2,428 102B $687,885 

S2 1428,B2B $687 ,885 

$364,213 m,1s1 

$242,812 m,1aa 
------------ ------------
t3,m,m ms,m 

$3,135,BBB $759,111 

TOTAL 
PROJECT 

COST 

$326,675 

$2,728,350 
------------
fl,335,025 

s3,11s,m 

$4~·5 '254 

$3@3,502 
------------
S3,713,78: 

s3,794,m 



SALEH RIVER 

l'IAINTENANCE ASSOCIATED COSTS 

DEPTH: 24 FEET DIA: KILLCGHOOK ESTll'IATOR: JOSE ALVAREZ 
PRICE LEVEL: APRIL 1990 CYCLE: 3 YEARS 

ACCOUNT 
CODE 

12.-.-.-

12.0.A.-

12.a.2.-
12.a.2.s 

12.0.-.-

30.-.-.-

31.-.-.-

DE SCRIPT ION 

DREDGrnG 

~OBILIZATION, DE~OBILIZATION 

m PREPARATORY WORK 

PIPELINE DREDSINS 
SITE WORK 
EXCAVATIGN AND DISPOSAL 

SUBTOTAL, DREDGINS COST 

TOTAL CONSTRUCTION COSTS 

PLANNING, ENGINEERING AND DESIGN 

CONSTRUCTION l'IANA6El'IENT 

TOTAL PRQ.JECT COSTS 

{ F:GUNDE!J i 

DATE: 22 JAN 1991 

ESTil'IATED 
QUANTITY 

maa 
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UNIT 

JOB 

C.Y. 

UNIT 
PRICE 

LS. 

$5;64 

AMOUNT CONTINSENCY 

$6,661 $1, 6c5 

$59 ! 221 $14,815 

------------ ------------
$65,880 m,m 

m,aea rn,m 

$9 1882 $2,478 

S6,SBB $1,647 
------------ ------------

$82,350 $20,587 

$82,808 rn,ae0 

TOTAL 
PROJECT 

COST 

$74,02: 
------------

tS2,35a 

$82):2 

S12~352 

S8,235 
------------

·~~-2.1:.' 

sm,m 
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ABSTRAC..1 

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 th.is 
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 archaeological 
surveys arc 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 
SO, 66, and 800, and other applicable laws and regulations that require public agencies to 
consider prehistoric and historic resources. 

ABOUT 50 MILES 

Figure 1 

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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INTRODUCilON 

United States Army, Corps of Engi..~eers, 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 SO, 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. 

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 cmd a small peninsula, marked Bon the map, 
Figure 3. The island on the north bank of the cut was created when the river was shortened 



around 1926. Dredged material from that project was deposited along !.he south bank of the 
cut, ~rearing a tract of high ground that is now a re:;idential neighborhood. The eastern end 
of the south bank is und~veloped 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 tile 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 fl.owing 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 ola 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 jokulhlaups. When a jokulhlaup 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, fl.bods, fire, or even the hoofprints of animals, can expose the 
ground to wind erosion of the most violent kind (Gadmundsson and Kjartansson 1984; 
Williams 1985: 33). Throughout the region, deposits of 3'olian soils testify to great wind
bome soil movements that occmred before the forest cover developed. 

Into this ·hostile environment came the region's first people, stalking the great 
Pleistocene herbivores. Their spcarpoints 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 Pleistocene and Holocene environments (Custer 1984: 63). Most 
reported sites of the Archaic period in South Jersey are found alo:ig bodies of water, as are 
sites of later origin. Multicomponent sites characterize the lower river and bay 
environments (Ch~sler 1982: 72). 

I 
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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 
crypt°"',-ystaline silicates, their Archaic successors were satisfied with quartz, quartzite and 
rhyolite (Custer 1984: '67). Archaic pc:ople were beginning the long progress toward a 
sc:dcntary 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 ~d 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. 
The whaling station, which was established in 1631, was destroyed within the year by 
hostile 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 Oxenstiema, 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). 

Prbtt tried the English for trespass in 1643. They exhibited Indian deeds to much 
of the east bank of the river and to some of thC' we5t 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 Delaware 
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 thefr 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 Ch.ristinaham and terminated New Sweden. This action also was without incident. The 
Swedish colonists were encouraged to stay, with the promise of religious toleration and 
confirmation in their land and property in exchange for political loyalty to the Dutch. Most 
stayed. 

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 
ad.minister 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 d'Hirlojossa, 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 sumnder to all settlers, including again promises of religious toleration 
and confumation 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 Cutle 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 a.,d promptly established a government based at Salem. New York's Governor 
Sir Edmund Andros, also an old soldier, was unwilling to share power with a part-owner 
of the new proprietary. Fenwick settled at Salem and b~gan 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/aero 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 govemment'installations until a!tf:r World War II. 

MEA.ooWBANKS 

lVIarshes, 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 wllS 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 l 7SO's, when meadows along the Schuylkill at Philadelphia were 
successfully drained for cultivation. Fanners 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. 

.,_--ONE MI LE----+ 

Figure 4 

Project area before New Cut 

This sketch map is based upon the 1848 Coast and Geodetic 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 chartered 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 
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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 h.ard 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 porce~ain 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 accep~ble. 

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 Linc, 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. Becau.~e 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 1HE 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 (Bon the sketch maps) were unsuccessful because of the current. The islands that 
make up this peninsula arc 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 i..'lto many parcels, seven of which would be included in the 
projected removal. Today they arc 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 archaeological 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 fint 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 arc likely to be affected by the 
proposed dredging. 

RECOMMENDATIONS 

We do not recommend any further arch3'ological and historical investigations in 
connection with the dredging, provided that work is confmed 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 CONSUL TING 

FIRM PROFILE AND QUALIFICATIONS 

Heite Consulting is a two-person archzological and historical research firm. They 
specialize in historical background studies and in reconnaissance-level archzologic:al 
surveys. During the past five years, the Heitea 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 archmologist, 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. L wmiams School site-(1984). Mrs. Heite recently completed an historical and 
archaeological 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 Archaeologists, certified in 
theoretical/archival research and historical archeology. 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 (Ful.ral R4gisrer, :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 Qual tty StcW1dards 

A.l 
' 

A.2 

A.3 

~.4 

NJDEP Surface Water Quality Criteria for 
SE waters (Sal an Rher) 

Delaiure River Basin COIMlission lilater 
Qualtty Regulations (Zones S and 6, 
Del aiore Rh er anj Bay) 

Del aware (DNREC) Water Quality Standards 
· (Zones S cWld 6, Oel Mare Rher and Bay) 

State of Del aware Surface Water Criteria 
Guidelines for Heavy Metals .,d Toxic 
SubstcW1ces to Protect Saltwater ~uatic 
Lt fe aased on USEP~ Crtteri a 
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NEW JERSEY DEP~RTMENT OF 
ENVIRONMENTAL PRJTECTION 

Surface Water Quality Criteria for SE waters 
7:9-4.14(c) 

(Expressed as maximum concf!'ltrations unless otnerwise noted) 

Substance 

1. Bacterial quality 
(Counts/100 ml) 

3. Dissolved 
oxygen (mg/1) 

Criteria 

1. Fecal Colifonns: 

(l} Fecal coliform levels snall not exceed a 
geometric average of 200/100 ml nor snoul d more 
tnan 10 percent of tne total s~pl es tak.at 
during any 30-day period exceej 400/100 ml. 

;; • Sa11pl es shal 1 be obta;ned at sufficient frequencfes 
and at locations during periods wnicn will permit 
Hlid interpretation of laboratory analyses. As a 
gui:feline and for tne purpose of these regulations, a 
minimum of five sanpl es taken over a 30-day period 
shOuld be collected, howe-1er, tne number of Scjllples, 
frequEr1cies and locations will be determined by tne 
department or other appropriate agency in any 
particular case. 

i. 24 hour average not 1 ess tnan 5.0, out not 1 ess 
than 4.0 at anytime (see paragrapn viii below). 

i1. Supersaturated dissolved oxygen values snall be 
expressed as tnei r corresponding 100 percent 
saturation values for purposes of calculating 24 
nour averages. 

4. Floating, colloidal 1 

color and settleable 
solids; petroleum 
hydrocarbons an :f otner 
oils and grease 

1.. None noticeable in tne water or 
deposited along tne snore or on tne 
aquatic substrata in quantities 
detrimental to tne natural biota. 
None of which would rf!'lder tne 
Vfaters suitaol e for tne designated ust!s. 

1i. For "Petroleum Hydrocarbons" tne goal is none 
detectable utilizing tne Federal EPA 
envi ronmf!'ltal Monitoring !Wld Supprot Laooratory 
Method (Freon Extracta1>le Silica Gel 
Adsorption - Infrared Measuranatt); tne present 
criteria, however, are tnose of paragrapn i. 
above. 



5. pH (Standa,.d ll\,.1ts) 

6. Radioactivity 

7 .- So 11 ds • Suspended 
(mg/1) (Non-
fi 1 terabl e ,.es1 i.ile) 

8. Solids. Total 
Dissolved (Filter
able Residue) (mg/1) 

9. Taste IWl d odo,. 
producing substances 

10. T enp eratu re and Heat 
Dissipation Areas 

0-16 

1. 6.5-8.5 

i. Prevailing regulations adopted by tne lJ.S. 
Envi,.onmental Protection Agency pursuant to 
Sections 1412 1 1445, and 1450 of tne Puolic 
Healtn Se,.vices Act, as amended oy tne Safe 
Drinking Water Act (PL 93-523). 

i. Noone which would render tne waters 
unsuitable for tne designated uses. 

i. None whicn would render tne water 
unsuitable for the designated uses. 

i. None offetsive to numans or wnicn 
produce offensive taste o,. odoors in water 
supplies and biota use1 for nu1nan consumption. 
None wnich would retder tne waters unsuitaole 
for tne designated uses. · 

i. Tnermal .\lterations {Tenperatures 
snall be measures outside of nedt dissipation 
areas) 

(i) No tne,.mal alterations wnicn 0111..il d cause 
tenpe,.atures to deviate from ant>i ent oy 
mo,.e tnan 2.2°c (4°F), from 0Septem~er tn,.ougn May, nor more tnan 0.8 C (1.5 F) 
from June tnrougn Augu~t, n8r Cduse 
tenperatures to exceed 29.4 C (85 F). 

ii. Heat Dissipation Areas 

(l} Streams 

{i) Not more tnan one-quarter {1/4) of tne 
cross section iJ/ld/or volume of tne water 
body at IWlY time. 

(;i) Not mo,.e tnan two-tnirds {2/3) of tne 
surface from snore too snore at any ti.ne. 

(iii)Tnese limits may be exce~ded by specidl 
permission, on a case-by-case basis, wnet a 
d1scha,.ger clWl danonst,.ate tnat a 1 arger 
neat dissipation a,.ea meets tne tests for a 
waive,. unde,. Section 316 of tne Federal 
Clean Wat e,. Act. 

(2) Lakes, Ponds, Reservoirs, Bays or Coastdl 

n 

( 

I 

0 
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10. Toxic SubstMtces 
(General) 

11. Tox;c Substances (ug/1): 

; . ~1 dr;n/!Ji el drein 

n. Ommon;a, un-ion;zed 
(24 nr. ,average) 

; i;. 3enzi :1ine 

iv. Ctil ord¥te 

v. Chlorine. Total 
Res; dual (TRC) 

vi. DDT and Metabolites 

vi;. Endosulfan 

viii .Endrin 

h:. Heptachl or 
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waters: Heat diss;pation areas will be developed 
on a case-by-case bash. 

i. None, e;tner alJne or in combination wHn otner 
substances, in sucn concentrati-ons as to affect 
numans or be detrimental to tne natural aqudtic 
biota, produce undesirable aquatic life, or 
wnich would render tne waters unsuHaole for tne 
designated uses. 

iii. Toxic substances snall not be pres~nt in 
concentrations tnat cause acute or cnronic 
tox;city toa quatic biota,-or oioaccurnul ate 
wHhin Mt orga"lism to concentrations tant exert 
a toxic effect on tnat organism or renJer it 
unfit for consumption. 

h. The concentrations of nonpersistent toxic 
substances in tne State's waters snall not 
exceed one-twentietn (0.05) of tne acute 
deflnithe LCSO or ECSO value, as determined by 
appropriate bioassays conducted in accordance 
witn N.J.~.c. 7:18. 

v. Tne concentratfon of persistent toxic substances 
in tne State's waters snall not exceed 
one-nundredtn (0.01) of tne acute definitive 
LCSO or ECSO value, as detel".nined by appropr; ate 
b;oassays conducted in accordance witn 1i.J.A.C. 
7:18. 

(1) o.mn9· 
(2) 0.1 of acute def;nitive LCSO or 

ECSO 

(1) 0.1 

(1) 0.0040 

( 1) 10.0 

(1) 0.0010 

(1) 0.0087 

(1) 0.0023 

(1) 0.0036 



x. Undane 

xi. Polychlorinated 
bipnenyls (PCB's) 

12. Turbidity (Nepnelometr1c 
Turbidity Unit-NTU) 

0-18 

(1) 0.004 

(1) 0.030 

1;. Maximum 30-day average of 10 NTiJ. 
a maximum of 30 NTU at any time. · 

n 

( 
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DELAW~E RIVER B~IN COMMISSION 
WATER QUALITV REGULATIONS 

Description. Zone 5 is that part of tne DelcMare River extending from 
R.M. 78.8 to R.M. 48.2, Liston Point, including the tidal portions of 
tne tributaries tnereof. 

Zone 6 is Del cMare Bay extending from R.M. 48.2 to R.M. o.o, tne 
~tlantic Ocean, including the tidal portions of the tributaries tnereof. 

Strecrn Quality Objectives 

~. Limits 

13. 

* 

1. Tne waters of tne Basin snall not contain substances 
attributable to minicipal, industrial, or otner di scnarges in 
concentrations or ammounts sufficient to preclude tne 
specified water uses to t>e protected. \ilitnin tnis 
requi renent: 

a. tne waters snall be substantially free froin unsigntly or 
malodorous nuisances due to floating SJlidds, sludge 
deposits, det>ris, oil, scum, substances in concentrations 
or combinations wnicn are toxic or narm'ful to numan, 
animal, plcV1t, or aquatic life, or tnat produce color, 
taste, odor of the water or taint fisn or snellfisn 
fl esn; 

b. tne concentration of total dissolved solids, except 
intermittent strecrns, snall not exceed 133 percent of 
b ack.g round. 

2. In no case snal 1 concentrations of substances exceed tnosoe 
values given for rejection of water supplhs in tne United 
States Public Healtn Service Drinking Water Standards. 

Nond'9radation of Interstate Waters. It is tne policy of tne 
Corn111ssion to ma1ntain tne quality of interstate waters, wnere 
existing quality is better tnan the established strecrn quality 
objectives, unless it ccVI be affirmatively denonstrated to tne 
Commission tnat such change is justifiable as a result of necessary 
economic or social development or to improve signi ficcV1tly anotner 
body of water. In impl anenting this policy, tne Commission will 
require tne highest degree of waste treatment determin.ed to oe 
practicable. No cnange wi1ill be considered wi1nicn wi1ould be injurious 
to i!llY designated present or future use. 

NJDEP standards for zone 5 are tne scrne as ORBC regulations. 
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•t 
C. St re~ quality objectives 

1. Zone 5 

Dissolved oxygen 

a. 24-hour average concentration snal 1 not be 1 ess tnan 
1) 3.5 mg/l at R.M. 78.8, 
2) 4.5 mg/l at R.M. 70.0, 
3} 6.0 mg/l at R.M. 59.S. 

b. During the periods from ~ril 1 to June 15, and Septanoer 
16 to Oecanber 31, tne dissolved oxygen snall notn dVe a 
seasonal average 1 ess tnan 6.5 mg/1 in tne entire zone. 

Zone 6 
a. 24-nour average concentration snall not oe 1 ess tnan 6.0 

mg/1; 
b. not 1 ess tnan 5.0 mg/l at ll\y time unless a.ie to natural 

con di ti ons. 

2. Tanperature 
a. Snal l ngt oe rabsed above ~bi ent oy more tnan 

1) 4 5 (2.2 6)) during Septanber tnrougn May, nor 
2) 1.5 F (0.8 C) during June tnrougn ~ugust; 

b. nor snall ma~imum t~epratures exceed 86 F {30.0°C) in 
zone 5 or 85 F {29.4 C) in zone 6 measured outside of 
designated neat dissipation areas as descrioed in 
4.30.6.F. 

3. E!!• Between 6. 5 and 8. 5. 

4. Pnenol s. Maximum 0.01 mg/1, unless exceeded clle to natural 
conditions. 

5. Thresl\01 d odor number. Not to exceed 24 at 6o0c. 
6. Synthetic detergents {M.BB.A.S.). Maximum 30-day average 1.0 

mg/1. 

7. Radioactivity. 
a. alpha emitters - maximum 3 pc/l (picocuries per liter) 
b. beta anitters - ma)(imum 1,000 pc/1. 

8. 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. 
S~ples snalt be takSf' at sucn frequency Mtd location as to 

permit valid interpretation. 

() 
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• Zone 6 •. Maximum geo1netric averag·e 200 per 100 milliliters. 
Sanpl es snal 1 be taken at sucn fr~uertcy and location as to 

permit valid interpretation. 

9. Zone 6 On 1 y 

10. 

Coliform. MPN (most probable nu:nber) not to exceed U.S. 
Public Health Services snellfisn standards in designated 
shellfisn areas. 

Turbid1t~. Unless exceeded dJe to natural conditions 
a. max mum 30-day average 40 uni ts, 
b. maximum 150 units. 

11. Alkalinity. Between 20 and 120 mg/1. 

12. Heat dissipation areas. Tne limitations specified above may 
be exceeded by special permit in neat dissipation areas 
designated on a case-by-case basis, subject to tne 
following conditions: 

a. Maximum lengtn. As a guideline, neat dissipation areas 
shall not be longer than 3500 feet, measured from the 
point lllhere the waste di scnarge ertters tne stre.t11. 

13. Adjacent neat 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 • 

14. Other considerations. 

a. Tne rate of temperature change in designated neat 
dissipation areas snall not cause mortality of fisn or 
shell fisn. 

b. The. determination of neat dissipation areas in tidal 
waters shall take into special consideration the extent 
and nature of the reci eving waters so as to meet tne 
intent and purpose of the criteria and standards, 
including provisions for tne passage of free-swim:ning and 
drifting organisms so tnat negligible or no effects are 
procilced on tnei r populations. 
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, OELAWAAE WATER QUALITY STANOAROS 

1. General criteria for al 1 tidal portions of strecJn bastns 
{includes ORBC zones 5 and 6) 

INDICATOR 

T enperature 

Dissolved Oxygen 

pH 

Total ~lkalinity 

Total ~; dity 

l\lpl'la Emitters 

Beta Emitters 

Taste, Odor ! 
Color Causing 
Substances 

Toxic Substances 

UNIT OF MEASUREMENT 

ScJne as ORBC 
Regulations 

ScJne as ORSC 
Regulations 

ScJne as ORB: 
Regulations 

mg/L as Caco
3 

mg/L as Caco
3 

ScJne as OR8C 
Regul at 1 ons 

ScJ11e as ORSC 
Regulations 

mg/L 

CRITERIA 

Snal 1 not be 1 ess tnan 20 
mg/L at any time. 

Sl'lall not exceed alkalinity 
by 20 mg/L at any time. 

None in concentrations wnicn 
cause tastes, odors, col or, 
or impact tastes to edible 
fish flesn and aquatic and 
marine 1 i fe. 

None in concentrations narm
ful {synergistically or 
otnerwi se) to humans. fisn, 
wi 1dl1 fe an:i aquatic 1 i fe. 
The Environmental Protection 
Agency's water IJuality 
Criteria Series publisned in 
October of 1980 snal 1 be 
used as guidelines for 
determining narmful concen
tration 1 evels. 

n 
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(Cont 1 nu ~d) 

INOIC~TOR 

Specific Toxic 
Substances 
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UNIT OF MEASUREMENT CRITEtUA 

DOT g/L 0.001 g/L 
Toxaphene g/L 0.70 g/L 
Endrin g/L 0.0023 g/L 
PCB's g/L 0.030 g/L 
Lin dil'l e g/L ll.004 g/L 
Metnoxychlor g/L 0.04 g/L 
Total Residual 

Chlorine mg/L · 0.01 mg/L 

Ph eno 1 i c Compounds mg/L Sn al 1 not exceed 0.01 mg/L 

Turbidity Nepnelornetric or Sn 311 not exceed 150 units. 

F ec a 1 Co 1 i fo rm 

Forrnazine Turbi :iity 
Units 

Col oni es/100 ml Based on five or ,nore 
consecuthe sc111;>les tak.en on 
separate days. tne fecal 
coli form bacterial 1 evel 
snou 1 d not exceed a 
g eomet ri c mean of 200/ 100 mL 
nor should more tnan 10 per
cent of tne total s c111pl es 
taken during a 30 day period 
exceed 400/100 mL. 

2. Tidal portions of strei111 Dasins designated as a source of snellfisn 

INOIC~TOR 

Total Col 1 form 

UNIT OF MEASUREME~T CRITERIA 

MPN/100 mL The following standards of 
tne State doard of Healtn 
will govern: The coliform 
median MPN of tne water 
shal 1 not exceed 70/100 mL, 
and not nave more tn an l\l 
percent of tne samples 
ordinarily exceed "' MPN of 
330/100 ml for a 3 decimal 
dilution test (or 230/100 mL 
where the 5 tube decimal 
test i s used) i n t nose 
portions of tne area most 
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INDICATOR 

Total Residual 
Cnl orfoe 

...... 
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UNIT OF MEASUREMENT 

mg/L 

CRITERIA 

prob ab 1 y exposed to fee a 1 
contami11ation during tne 
most critical nydrogrdpnic 
and pollution condition in 
designated shellfisn areas. 
Sam;>l e snal 1 be taken at 
such frequency and 1 oc at ion 
as to permit valid inter
pretation. 

None. 

3. Delaware River (PA-DE line, RM 78.8 to Liston Point,~~ 48.2). 

INDIC~TOR 

Fecal Coli form 
(above RM 59.S) 

Fecal Col ifor111' 
(below RM 59.S) 

UNIT OF MEASUREMENT 

Coloni es/100 ml 

Col oni es/100 ml 

CRITEtHA 

Based on a m1n1mum of not 
1 ess tnan five consecutive 
sa:n;>l es taken on separate 
days, the fecal coliform 
bacterial 1 ev al snou 1 d not 
exceed a geometric mean of 
770/100 ml. 

Based on a m1n1mum of not 
less tnMI five consecutive 
sample taken on separate 
days, the fecal coli form 
bacterial level snould not 
exceed a geometric mean of 
200/100 ml, nor snould more 
than 10 percent of tne total 
sanpl es taken d.lring a 30 
day p.eriod exceed 400/100 
ml. 

n 

( ! 
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{Continued) 

INDICATOR UNIT OF MEASUREMENT 

Dissolved Oxygen mg/L 
{Tn;s cr;teria is 
subject for revi e-1 
peri j;ng the ·outcome 
of the model. 
Analysis of Del aware 
Estuary Dissolved 
Oxygen Object;ves 
conducted by DRBC.) 

T enp er at u re 

CRITE~IA 

Dur;ng ~r;1 1 - June 15 
and Sept. 16 - Dec. 31 
seasonal average concen
tration snal 1 not be 1 ess 
tnan 6.5 mg/Lin tne entire 
zone. At no t;me snal I tne 
dai lt average concentration 
be 1 ess tnan 3.5 mg/L at 
Mile 78.8{A), 4.5 mg/L at 
Mile 70.0(13), and 6.0 mg/L 
at Mile 59.5{C). 

Note: 
{A) PA-DE Hne 
(13) 3/4 m;le soutn of tne 

moutn of tne Cnristina 
~;ver 

{ C) 1/2 mi 1 e nortn of tne 
Cnesapeak.e al'ld Oel a
ware Canal 

No neat mat be added except 
;n des;gnated mixing zones 
wn;cn would cause

0 
tenpe5a

ture to exceed 86 F ( 3U C) 
or \Ifni en \lloul d cause tn e 
temperaturg to ~e raised 
more tnan 4 F {2.2 C) during 
Septenber tnrougn May or 0o 
be rabsed by 1nore tnan l.S F 
(0.83 C) during June tnrougn 
August. 
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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 
( µg/1 ·un 1 ess otherwise 
noted) 

Metals 
Arsenic(trivalent inorganic) 
Beryllium 
Cadmium 
Chromium (hexavalent) 

{trivalent} 
Copper 
Lead 

·Mercury 
Nickel 
Selenium(inorganic selenite) 

(inorganic selenate) 
Zinc 

Toxics 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Cyanide (free) 
DDT & Metabolites 
Phenol , 
Phthalate Esters 
PCB 

Saltwater Criteria 
Max. Pennissible 24-hr. Avg. 

508 

59 
1,260 

10,300(t) 
23 

668(t) 
3.7 

140 
410 

170 

5,lOO(t) 
50,000(t) 

160(t) 

30(t} 
0.13 

5,800(t) 
2,944(t) 

lO(t) 

4.5 
18 

4.0 
25(c) 

.025 
7.1 

54 

58 

700(c) 

129(c) ---
2.0(c) 

.0010 

3.4(c) 
.030 

* Delaware Water Quality Standards reference the EPA 
publication 11Qual ity 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). 

(c) 

(t) 

Indicates chronic toxicity concentration for selected 
organisms based on limited data. 
Indicates acute toxicity concentration based on limited data. 

(e) Indicates criterion is calculated based on hardness of 
50 mg/1 CaC03. 

( 
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B. Effluent Quality Requirements 

(1) Public safety. 

(2) 

i a. Temperature. Maximum 1 lOCF (43.3°C) where readily accessible 
to human contact. 

Limits. 

Cl. Oil. Not to exceed 10 mg/I; 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 en appropriate 
bioassay test with a 1 :1 dilution. Wastes containing chlorine 
may be dechlorinated prior to the biocssay test. 

(ii) Notwithstanding the results of the tests prescribed in paragraph (i) 
above, the substances listed below being accumulative or 
conservative, shall not exceed the following specified I im its 
in on effluent. 

limit mg/I 
Arsenic 0.1 
Borium 2.0 
Cadmium 0.02 
Chromium (hexavolent) 0.10 
Copper 0.20 
Lead 0.10 
Mercury 0.01 
Selenium 0.02 
Zinc 0.60 

(iii) Persistent pesticides - not to exceed one one-hundredth of the 
TL50 value at 96 hours as determined by appropriate bioosscy. 

d. Odor. Not to exceed a threshold number of 250. 

e. BOD. In Zones 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 January 26, 1972 the Delaware River Basin Commission adopted Interpretive 
line No. 1, as Resolution No. 72-1, directing that the following n..,meric:ol 
ions be used as guidelines by the Commission staff in administering Sections 3. 10.3.A, 
~.A, 3.10.4.C, and,3.10.4.0 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 c:onc:entration of o toxic substance in Basin waters shall .,ot excee-d 
one-twentieth of the TL50 11Clue at 96 hours, as determined by 
appropriate bioossoys, 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 11Clue at 96 hours, whichever is lower. 

Arsenic: 
Barium 
Cadmium 
Chromium {liexc \IC lent) 
Lead 
Mercury 
Selenium 
Silver 

limit mg/I 

0.05 
1.0 
0.01 
0.05 
0.05 
0.005 
0.01 
0.05 

.(iii) The concentration of a persistent pesticide 1 in Basin waters shall riot 
exceed one one-hundredth of the TL5Q \IC lue at 96 hours, as 
determined by appropriate bioassay. 

b. Oil. No reo-iily visible oil. 

isteM pesticides are defined as natural and synthetic materials having a half-life of 
ter than 96 hours, which are used to control unwanted or ,,oxious animals or plants. 
f include fungicides, herbicides, insecticides, fumigants and rcdenticides. 

( 
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Table D-1 TIDAL RANGE AND TIDAL CURRENT DATA 

Tidal Range1 

L;ocation Hean Sprinq 
Lat Long _!}_ __!:.!. 

Sale111 River Project 

Salel!I River 

Reedy Point 

·Sources ·-

(At Salemt 
39• 35• 75• 29• 5.6 

39• ]4• 75• J4• 5.5 

1 USDOC- HOAA, WOS, 1984 
2 usobe, NOAA, NOS, 1983 

6.1 

6.0 

Average Tidal Current Speed and Direction2 

Location Maximum flood tide 
Lat Long ~ Degrees 

CEntrancet 
39• 34.2° 15• Jo.1• 1.5 062 

Ct. I mi. E of t 
39• JJ.58° 75• 32.47• 1.8 354 

Maxi•U11 ebb tide 
~ Degrees 

1.6 . 245 

l. 7 179 
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Table D-2 

Vto11ttons of Stre1a Miter Qulllty Crttert1 
S11e11 River W1tershed 

Sllipllng P1r111ete" 
Mltent1Y1 Stilton Mt le2!!tnt DO F. Collfor11 TDS e! 

511• ltver SM 010 26.JO 1141(J) Oil 0/2 0/4 

Sal• llver SM 020 25.80 1/6 111 012 0/J 

511• llver SM 030 24.00 l/20 3/3 012 0/4 

511• llver SM Qll 23.50 13/51 2/2 • 0/Z 

Sal• llver SM 040 21.70 4/6 1/1 0/2 0/4 

511• llver SM 050 20.80 19/36 3/4 Oil Oil 

511• ltver SM 060 14.50 2/5 0/1 Oil 215 

fllJor ._ SAT 010 ~2.90, 0.5 1/2 0/1 0/2 O/Z 

film Creek SAT 020 16.00, O.J J/4 2/Z 0/2 0/2 

Perc111t111 of stattons lOOI 671 OI 111 
vlol1tt111 Criteria 

llte: (I) 11JDs CrlterlOll ts based on Ce1tfornta Miter Qulllty Criteria (5 mg/~). 

(Z) Alll111ed for·fresi..ater area, based on unlontied 1113 Crtterton (0.02 11g/1). 

(l) l/b, 1 • llullbtr of s ... les "'-lch violated Crtterta, b - Total n~r of s...,les. 

800§(1) 

10/40 

2/5 

117 

10/43 

216 

11/19 

6/6 

0/2 

1/l 

891 

(4) Yet•' P04-ls P should not exceed 0.1 mg/1 In strelllS not dlschargtnq dtrectl{ to lakes 
or t111POUndllll!nts, 0.05 IMJ/1 In any strelR at the point Mhere tt enters an1 la e or reservotr, 
or 0.025 11111/1 within 1 lake or reservoir. 

• II 1v1ll1ble tnfOf'Wlltlon. 

•• Ttdal Miter Area~ 

Source: MJDEP, 1979. 

~' 

!:b-11(2) 
Tot1I PO(f 4) 

Hp .· 

0/4 20/'!I 

1/l 515 

0/1 6/6 

0/2 3/3 

0/3 5/5 

0/2 16/17 .. 6/6 
0 
I 

0/2 2/2 w 
0 

0/2 1/2 

12.51 lOOI 

) 



,,.---
( 

Table D-3 

NPDES Ltsted "'911clpel and lnstttutlon1I Olsch1rgers 

1977-71 
Average O.llJ 

Effluent !l!!allt! 

O@slgn 1977-78 
•ots Receiving ,,..at11e11t C1p1ctt1 Avg.Flbw !Ill-~ S.S. 

~· Per91t ' Olscha!:!!r 9'inlcl!altt1 Waters Process -~ ll!ld !!Ill ~ 

" 0021797 Sal111 Co. Mlnnlngten MIJor Prt•ry 0.015 o.ooJ• ZOJ 5.1 u O.J . . .... 
Vo-Tech. Run blended 
School Creek Aeration 

• 5 •· ~rlod tn 1977 

P6 0024156 City of S1l111 S1le11 PrlNry 1.25 0.591 75.5 162.2 26.9 51.6 
Sale11 Rtver 

PS 002USO Moods tom Woodstown Trlb. S.coftclary O.JOO 0.260 JI 29.8 19 .18.9 
Sewerage to Standard'. 
Authority S1le11 TrtcUtng· 

River Ftlter 
'i' 
w 

PJ OOZ0761 N.J. OldNns Layton S.condlry 0.15 ' 0.064 8.1 1.95 2.95 0.71 
Turnpike ll•e HtcJh Rate 
Authority lrldlln9 

Fiiter 

llPDES Listed lndUstrl11 Dlscha.,ers 

1971-78 
Average Dally • 

Effluent !l!!altti 

I»@''"" 1977-71 S.S. llPIJ(S llec:elvt,.. Treat•nt Capacity Otscharl)e Av9. Flow -Map I !!!:!!!LI Dtschl!:l!r Muntctfalt tr Waters Process !!!__ Sert.!!._!_ llgd !9l!. 5 ~~ !!Ill ~ 

P4 OOOOOI lltchNn Pt1es9rove Salt11 · lndu,trtal O.OJ 001 O.Ol7 2670 2•1.6 570 5J.6 
Ice Ct'ftm lltwer . 

Pl 0005614 Mannington Sllt11 Pledg~r Process - 001 0.179 . - 59.7 40.0 

""'' Crull Cool tng 

P7 0005151 Anchor S1lt11 h"wl :• - 002 0.02 - - 10.6 0.71 
Ho.ck Ing Crre• 001 0.15 - - 10.7 6.7 
Crrp. 
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Table D-4 

DELAWARE RIVER BASIN COMMISSION 
SUMMARY OF 1982 AND 1983 WATER QUALITY - ZONE 5 

·i ·Mir=- .. end..; Qmry Ia. Nw Ca8tla Paa Patch Ria!? Ia. ~"1:1nk 
Paramcar 1t! 78 lit 75 lt! 71 lit 66 lit 61 lit 55 PM 51° 

Ila\lwd - 5.9 5.9 6.4 6.7 7.1 7.6 1.S 
°'7lm .. U.5 11.J 11.6 10.7 u.o 11.6 11.7 

c..11> l'b 1.6 2.6 2.4 3.2 4.2 4.8 5.3 
I 35 35 35 36 36 34 32 

Fecal Jft.111 131 82 69 52 33 25 16 
C41.11cma MIS 5100 370) 3900. 3600 260 480 70 
(f/lCCIDL) Mb 10 10 10 10 5 10 10 , 35 32 35 34 35 36 31 

Tot.al ... 0.13 0.14 0.12 0.16 O.l.3 O.l.3 0 ,., . .. 
~ MIX 0.20 0.21 o.~ 1.0 O.Xl 0.45 0.30 
(ag'l) M:ln 0.02 0.10 0.02 0.02 0.02 0.01 0.02 , 31 19 32 32 30 32 29 

~craa Ne 1. 9 1.9 l.9 l.! l.! 1.6 l. 4 

rd.t:t:igm Mix 2.9 2.7 2.7 2.7 2.4 2.2 1.9 
(ag'l) Hin 1.0 1.1 1.1 0.07 1.1 0.8 0.6 

I 35 19 35 36 36 35 32 

~ Ille O.Xl 0.29 0.2! 0.3 0.%7 0.26 0.2" 
tlt:ropa MIS 0.90 0.75 1.05 1.1 0.95 1.15 0 ~~ / ' ( 

(aigfl) • MLn 0.10 0.10 0.10 0.1 0.01 0.10 c 
~--. 

, 35 19 35 36 36 35 3~ 

pB Ille 7.2 7.4 7.3 7.3 7.3 7.4 7 ·" 
HR 7.8 7.8 7.8 8.2 8.3 8.3 8.0 
Mln 6.2 6.7 6.3 6.3 6.l 6.0 6.5 
I 35 24 35 36 36 34 31 

AlkaHmcy Ne 418 42 41 41 42 46 50 
HR 51 '8 59 60 61 77 77 
MLn, 26 19 Z1 23 24 2:3 2.5 
I 35 19 35 36 36 35 32 

P.mlcl.1 ... o.rm 0.03 0.011 .0.020 0.045 o. J.l) 0.12" 
Mix 0.052 0.2SS 0.165 o.:io 0 • .330 o.ui o • .:.60 
Min 0.005 0.005 0.011 0.005 0.005 0.003 O.:lJS 
I 34 18 34 33 34 33 31 

11J)5 ,.,. 2.6 2.5 2.5 2.5 2.4 2.4 2.t. 
Miit 4.6 3.·5 3.7 3.8 3.0 2.4 2.4 
MLn 2.4 2.1 2.4 2.4 2.4 2.4 2.4 
I 35 2D 35 35 36 35 32 

QUo~li!YU .w. 10 9 8 9 7 6 5 
MIX 24 21 41 34 21.0 21 15 
Min 0 0 0 a 0 a 0 , 34 J9 35 34 36 35 i~ 

--· 
{ \ 

• C.:.C'ic ·Mun 
\...__) 

Source: DRBC, 1'984 
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D-33 Table D-5 

DELAWARE RIVER BASIN COMMISSION 
SUMMARY OF 1982 AND 1983 WATER QUALITY - ZONE 6 

Parqeter · 

od1olved . 
Ozygen 
(mg/1) 

Fecal 
Coliform 
(f/lOOml) 

Total 
Phosphate 
(mg/l) 

Nitrate 
Nitrogen 
(mg/l) 

Ammonia 
Nitrogen 
(mg/l) 

pB 

Alkalinity 
(mg/l) 

Phenoll 
(mg/l) 

IOD 
c;j1u 

Chlorophyll 
a 

(mg/1) 

Ave 
Max 
!Un 
I 

Ave• 
Max 
!Un 
I 

Ave 
Max 
!Un 
I 

Ave 
Max 
!Un 
I 

Ave 
Max 
Min 
I 

Ave 
Max 
Min , 
Ave 
Max 
!Un 
I 

Ave 
Max 
Min , 
Ave 
Max 
!Un 
I 

Ave 
Max 
Min 
I 

• Geoaetric .. an 

Smyna 
(RM 44) 

1.1 
12.l 
s.2 
32 

12 
60 
10 
33 

0.11 
0.23 
0.01 

30 

1.2 
1. 9 
0.4 

31 

0.23 
0.90 
0.10 

32 

7.4 
8.0 
6.S 

31 

56 
77 
29 
32 

0.160 
0.430 
o.oos 

31 

2.4 
2.4 
2.4 

4 
13 
0 

32 

32 

Source: DRBC, 1984 

Ship John 
(RM 37) 

7.6 
11.9 
S.3 

32 

12 
60 
10 
33 

0.16 
0.60 
0.04 

29 

1.0 
2.0 
0.6 

32 

0.20 
0.80 
0.10 

32 

7.4 
7.9 
6.1 

31 

61 
86 
60 
32 

0.201 
0.370 
0.020 

31 

2.4 
2.4 
2.4 

7 
29 
0 

32 

32 

Mahon 
(RM 31) 

7.6 
1.2.8 
5.1 

32 

11 
60 
10 
30 

0.16 
0.30 
0.04 
29 

0.7 
1.0 
0.3 

32 

0.24 
0.60 
0.10 

32 

7.3 
7.8 
5.6 

31 

74 
93 
47 
32 

0.270 
0.920 
0.010 

31 

2.5 
3.4 
2.4 

19 
SS 

0 
32 

32 
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Table D-6 

FISHES KNOWN OR LIKELY TO OCCUR IN THE SALEM RIVER PROJECT AREA 

Conrnon Name 

_ Atlantic sturgeon 
Shortnose sturgeon 
Atlantic tomcod 
American ee 1 
Alewife 
Blueback herring 
American shad 
Atlantic menhaden 
Gizzard shad 
Bay anchovy 
Northern pipefish 
Summer flounder 
.J 1 lvery minnow 
Sat infin shiner 
Spottail shiner 
Carp 
Creek chubsucker 
White catfish 
Brown bu 11 head 
Channel catfish 
Mumichog 
Banded killifish 
Atlantic silverside 
Tidewater silverside 
Striped bass 
White perch 
Black crappie 
B 1uegi11 
Pumpkinseed 
Bluefish 
Spot 
Hogchoker 

Scientific Name 

Acipenser oxyrhynchus 
A. Brev irostrum 
llflcro1adus tomcod 
Angu1 I a ros"trata 
Alosa pseudoharengus 
~:-Testivalis 
A. sap1d1ss1ma 
!revoort1a-ryi='annus 
Oorosoma ceped1anum 
~Oiniitch1lli 
Syngnathus fuscus 
Paralichthys dentatus 
Rybogna~hus nucha 1i s 
Notropis analostanus 
N. hudson1us 
-irmr1nus carpio 
Er1mlzon oblongus 
TCfi urus catus 
I. nebulos-US-
r. punctatus 
i:'Undu1us heteroclitus 
r.-dfiPiianus 
lrenidia menidia 
M. peninsuTae 
'Rorone saxablis 
M. ameriCiiia--
l'Om.ox, s n, gromacu'latus 
LeP'omr5 macrocfiirus 
t. gibbosus 
l'OmarOriiUS'Saltatrix 
!if ostomus xantfiurus 
Trine-cteSmacul at us 

Sources: U.S. Fish and ,,W,ildlif~ Ser.vi-ce., 1981 
Tyrawsl·J :1:979 
U.S~ Army Corps i;>f Engineers, 1981 

() 

c 
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Table D-7 

FI SH CAUGHT BY OTTE~ TR~L IN DELAWARE BAY 

Sand tiger shark 
San 1:> ar shark 
~ooth dog f; sh 
Spiny dogfisn 
Atlantic angel shark 
Cl earnose skate 
Little skate 
Winter skate 
Roughtail sttngray 
Bluntnose stingray 
~ootn butterfly ray 
Spiny butterfly ray 
Bull nose ray 
Cownos e ray 
Atl a11tic sturgeon 
Conger eel 
.%TI erk an shad 
Sl u eb ack n erring 
Hickory snad 
Al &1i f e 
Atlantic melhaden 
Atlantic nerring 
Gizzard sh ad 
Striped ancnovy 
Bay ancnovy 
Insnore lizardfisn 
Oyster toadfi sh 
Goosefi sn 
Silver hak 
Red hake 
Spotted hake 
Striped cusk-eel 
Ocean pout 
Striped k 111 ifisn 
Tn reesp1 ne stick 1 eeb ack 
Wni te perch 
Striped bass 
Black seab ass 
Snowy group er 
Bl u ef1 sn 
Florida pompano 
Crev al 1 e jack 
Blue runner 
Look down 
Atlantic moonfisn 
Pig fish 
Sc up 
Si lv er ,p erc.n 

Odont as pis tau rus 
Carcnarhinus milberti 
Must el us can is 
Squ al us acaii'tri'i as 
Squat in a ciJmeri 1 i 
Raj a egl ant er1 a 
Raj a eri n ac ea 
Rajaocellata 
DaSY at 15 c Slt rou ra 
Dasyat1s ~ 
Gymmura mlcrura 
Gymmura altavela 
Myl 106at15 fren1nvil1 ei 
Rhinoptera bonasus 
ACipenser oxyrnyncnus 
Conger ocean1cus 
Alosa sapidissimc1 
lJOSi a est 1 val is 
m me310cr15 
Alosa ps eu oon arengus 
BreVOorti a tyrannus 
Cl up ea n arengus n arengus 
Dorosoma cepedi anum 
Ancnoa hepsetus 
Ancnoa mitcnilti 
Sy no dus fo et ens 

·Ops anus tau 
Lopnius ruricanus 
Merluccius bilinearis 
Uropnycis cnuss 
Oropnycis regrus 
~issol a marginata 
Macrozoarces anericanus 
FunciJlus ma.:1alis 
Gasterosteus acul eatus 
Moron e aner1 can a 
Mo ron e s ax at i 1i s 
Centropr15t15 stri ata 
Ep1nepne1us niveatus 
Pomatomus salt at ru 
Tracninotus carol inus 
Caranx nippos 
Caranx crysos 
set ene vomer 
Vomer sitaP'inn1s 

, drtnopristis cnrysoptera 
St enotomus en rysops 
:Snrd1 e11 a en ryso1J1r11 



Table D-7 (Continued) 

Weakfish 
North em k ingfish 
Spot 
Black drum 
~tl 5'1tk croaker 
~tl antic spadefish 
Tautog 
St ri p ed mu 11 et 
Northern stargazer 
Harvest fish 
3utterfi sh 
Northern searot>fo 
Striped searobin 
Sea raven 
Grubby 
Longhorn sculpin 
Seasnai 1 
Fringed flounder 
Smal lmouth flounder 
Summer flounder 
Fourspot fl ouader 
Windowpane flounder 
Winter founder 
Hogchok er 
Orange fit efish 
Pl an el'I ead fi 1 efish 
Northern puffer 
Striped bu rrfish 

Source: Smith, 198: .. " 
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Cynoscion regalis 
Mentici rrnus saxatilis 
Leiostomus xanthurus 
Pogoni as cromus 
Micropogon1 as undul atus 
Chaetodipterus faber 
Tautoga onit1s -
1911 cepha1us 

t scopus guttatus 
Pepr1lus alepidotus 
Pepr1 lus tr1 acantnus 
P ri onotus c aro 11 nus 
Prionotus evolans 
H etn t r1 pt eru s an eri c anus 
Myoxocepnalus aenaeus 
Myoxocephalus octodecenspinosus 
liparis atl ant1cus 
Etropus crossotus 
Etropus microstomus 
Paral knthys dentatus 
Paralichtnys oblongus 
Scopnthalmus aquosus 
Ps eu (£p 1 eu ron ect es an ari c anus 
Trinectes macu1 atus 
l\1uterus scnoepfi 
Mon ac anthtus n1 spi dJs 
Sphoeroi des macul atus 
Cni1omycterus scnoepfi 

( 
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' ·SAf:EM Rlait IJEHT1HC COMNuNJTf STRUCTURE 
PAS RJL 190 SURVEY 

SS 1 den8i1:y 'SS 2 dendty SS l den,ity SS 4 
de2'8ity 

SP!dH I • '"'l • /rtt2 t • /lft • '"' Corophlllll lacuatre l lll 91.1 22,358.7 200 61.7 3780.0 23 43.4 434. 7 

Coro2hi1111 ap. 4 1.2 75.6 l)O 94.0 6237.0 1.9 18.9 

Polxdora ap. u 1],J 812, 7 

Polydora Ugni 8 2.5 151.2 6 11. l 113. 4 

Ga-arua oceanlcua I 0.7 151.2 l 0.9 56.7 • 7.5 75.6 

Ga-rua ap. 7 2.1 132.l o.J 11.9 

cyathura J!:!!!!l! 0.1 11.7 10 J.l 119.0 O,J 11.9 11 20.1 207.9 

Caaaidiaea 
lunifrona O.l 11.9 1 O.l 11.9 O.l 11.9 

!!!!.! ap. 22 6.1 415.1 O.l 11.9 

Fa•ily Tubificidae u 4.l 264.6 2 l.I 37.1 

Mlcrodeu2tua •P• 9 2.1 170.1 

POll[Ji!!dllu11 ap. 0.1 11.9 O.l 11.9 O.l 11.t 

Rh i th ro~anoe!n• 
ctrr1s1[ l 0.2 56.7 

Cl••• Hlrudinea O.l 11.9 

~~ o.J ll.9 

!!!!!!! ap. 14 4.0 264.6 

Scolecol•(!idea 
v1r1d1a O.l 111.t l 5,7 56.7 

Phyl1111 N-rtea O.l 11.9 

~ap. l 5.7 56.7 

nn 324 351 SJ 

' apeciea 6 u 9 I 

ii ·0.011 1.us 0.304 l .654 

• 0.044 o.544 0.138 o. 796 

""' .. l.792 2.639 2. 197 2,079 

ii • Shannon-Weiner Index of Diversity ff Mc Inti re and ov~rtnn, 1•1111 

e - Evenneea Index IPielou, 19661 

H max • Potential Maxi•u• Dlveriety Ln Species I (Shannon and Weaver, 1q491 Marqalef 19681 
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Table D-9 

RESULTS OF BCM MACROWVERTEBRAJE SURVEY 
OF OVERCOARD DISPOSAL SITE IN 

SALEM COVE 
JULY 26, 1983 .. 

Be~- ~ 
Sampling Stations 

ScM- 7 BCM-8 
Grab Grab Grab Grab Grab 

Classification* A B A B A 

NEMERTEA (proboscis worms) 
Anopta 

Pa 1 eonemert a 
TUB ULAN IDAE 

Tubulanus pellucidus 1 2 1 

••111~t Tt"'\" 

Polychaeta (aquatic worms) 
Spionida 

SPIONIDAE 
Scolecolepides viridis 3 2 3 4 1 

Oligochaet a (aquatic earthworm~) 
Haplotaxida · 

ENCHYTRAEIDAE 
Enchytraeus 2 1 

ARTHROPODA 
Crustacea 

Isopoda (sow bugs) 
ANTHURIDAE 

Cyathura pol ita 2 1 51 

Amphipoda (scuds) 
GAMMARIDAE 

Gammarus daeberi 7 5 5 10 

COROPHIIDAE 
Corophium -- 1 

.. 

In sec ta 
Di pt era 

CJ.f lRONOMI DAE (midges) 1 1 

(~ 
. ) 

Grab 
B 

( ' 
i 

44 

1 

L: 



Table D-9 (Continued) 

Chssificat ion* 

MOLL"USCA 
B1valvia 

Pelecypoda 
MAC TR IDAE 

R an q i a c urte.~t.a 

Tot a 1 number of ind iY,id~ah 
Total numher of soecci~s 

til..M- 6 BCM- 7 BCM= 8 
Grab G'rao ·Grab Gri6' -s-ra'""'6__,G .. r-a"6"""" 
A B A B A B 

10 
2 

12 
5 

11 
4 

1 

16 
6 

54 
4 

45 
2 

*Classification system used is as follows: 

PHYLUM 
CI ass 

Order 
~·. Fami 1 v 

~en us species 

Source: BCM Eastern InG. 
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Table D-10 

SEDIMENT CHEMICAL LEACHATE ANALYSIS 

PARAMETER SEDIMENT SAMPLING SITES ' n 
{All units are mg/t Sa 1 em t<i ver netectab1e 

unless stated) 1 2 3 4 Limit 

Cyanide_ Total SOL SOL SOL SOL 0.02-0.03 
Arsenic SOL SOL SOL SOL 0.01 
Barium 0.5 SOL 0.3 SOL 0.05 
Cadmium BOL SOL BDL BDL 0.0008 
Chromium Total 0.03 SOL BDL BDL 0.01 
Lead SOL SOL BDL BDL 0.008 
Mercury BOL BDL BOL BDL 0.002 
Nickel BOL BDL BDL BDL 0.006 

- BDL BOL BDL BDL 0.001 ..)C lCll ,ti..t111 

Oil and Grease 
(Soxhlet extraction) BDL 8 13 9 o.os 
Copper BDL BDL BDL 0.006 0.0015 
Zinc 0.02 0.02 0.01 0.1 0.007 

Benzene 0.001 
Carbon tetrachloride 0.001 
Chlorobenzene 0.001 
Chloroform 0.001 
PCB a.cos 
DDT and Metabolites 0.001 
Phenolic Compounds 

(as phenqls) .003 .022 .005 .005 0.002 
bis (2-ethylhexyl) 
phthalate ' 0 •. 01 

pH 6.86 4.35 7.2 7.05 
Total Organic Carbon 7 157 86 51 
Sulfate 34 64 22 34 

(1) See Figures 6 & 7 for sampling station 
(2) Source: 40 CFR 261-24 

BDL - Below Detectdble Limit I 

Toxicit/ 
Standards 

0.2 
5.0 

100.0 
1.0 
s.o 
5.0 
0.2 

-
1.0 

-
-
-
-
-
-
-

• -
-
-
-

( 



Table D-11 

SALE~ COVE CHANNEL WATER AND SEDIMENT TESTING RESULTS 
EPA ELUTRIATE 

BCH JULY 26, 1983 SURVEY 

Water ·. 
Column Samplin~ Stations 

Parameters and Units Compos;te BCR-I BCM-2 BCM- SC~-~ 

PESTICIDES & PCB (mil.!l 
PCB A-1016 <0.02 <0.02 <0.02 <0.02 <0.02 
PCB A-1221 <0.16 <0.16 . <0.16 <0.16 <0.16 
PCB A-1232 <0.03 <0.03 <0.03 <0.03 <0.03 
PCB A-1242 <0.02 <0.02 <0.02 <0.02 <0.02 
PCB A-1248 <0.01 <0.01 <0.01 <0.01 <0.01 
PCB A-1254 <0.07 <0.07 <0.07 <0.07 <0.07 
n .. o A-1260 <0.01 <0.01 <0.01 <0.01 <0.01 
Aldrin <0.001 <0.001 <0.001 <0.001 <0.001 
a-BHC <0.001 <0.001 <0.001 <0.001 <0.001 
b-BHC <0.003 <0.003 <0.003 <0.003 <0.003 
d-BHC <0.002 <0.002 <0.002 <0.002 <0.002 
g-BHC <0.001 <0.001 <0.001 <0.001 <0.001 
Chlordane <0.002 <0.002 <0.002 <0.002 <0.002 
4,4'-DOO <0.001 <0.001 <0.001 <0.001 <0.001 
4,4 1 -DDE <0.001 <0.001 <0.001 <0.001 <0.001 
4,4'-00T <0.002 <0.002 <0.002 <0.002 <0.002 
Oieldrin <0.001 <0.001 <0.001 <0.001 <0.001 
Endosulfan I <0.004 <0.004 <0.004 <0.004 <0.004 

Endosulfan II <0.004 <0.004 <0.004 <0.004 <0.004 
Endosulf an sulfate · <0.004 <0.004 <0.004 <0.004 <0.004 

Endrin <0.002 <0.002 <0.002 <0.002 <0.002 
Endrin aldehyde <0.002 <0.002 <0.002 <0.002 <0.002 

Heptachlor <0.001 <0.001 <0.001 <0.001 <0.001 
Heptachlor epoxide <0.001 <0.001 <0.001 <0.001 <0.001 

Toxaphene <0.003 <0.003 <0.003 <0.003 <0.003 

r ~ 

SCfl-5 

<0.02 
<0.16 
<0.03 
<0.02 

<0.0~. 

<0.07 
<0.01 
<0.001 
<0.001 
<0.003 
<0.002 
<0.001 
<0.002 
<0.001 
<0.001 
<0.002 
<0.001 
<0.004 
<0.004 
<0.004 
<0.002 
<0.002 
<0.001 
<0.001 
<0.003 
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Table D-11 (Continued) 

Water 
Column SampHn,~ Statiort.s 

Parineters and Un;ts Composite BCfJI- I BC!~- 2 B~~- BCM- i BC~- 5 

PURGEABLE HALOCARBONS (mg/1) 
Ch loromethane <O.l <O.l <0.1 <0.1 <O.l <0.1 
Bromomethane <0.1 <0.1 <0.1 <O.l <O.l <0.1 
Vin.vl chloride <O.l <0.1 <0.1 <0.1 <O.l <0.1 
Chloroethane <0.1 <O.l <O.l <0.1 <0.1 <0.1 
Methylene chloride <O.l <O.l <0.1 <0.1 <0.1 <0.1 
Trichlorofluoromethane <O.l <0.1 <O.l <0.1 <O.l <0-~ 1 
1.1-Dichloroethene <O.l <0.1 <0.1 <O.l <0.1 <0.1 / 

:,! ~ichloroethane <0.1 <O.l <0.1 <0.1 <O.l <0.1 
( 

trans-1,2-Dichloroethene <0.1 <0.1 <O.l <0.1 <0.1 <0.1 
Chloroform <O.l <0.1 <0.1 <0.1 <0.1 <0.1 
1,2-0ichloroethane <0.1 <O.l <0.1 <O.l <O.l <O.l 
l,l,1-Trichloroethane <O.l <O.l <0.1 <0.1 <0.1 <0.1 
Carbon tetrachlor;de <O.l <O.l <0.1 <0.1 <0.1 <0.1 
Bromodichloromethane <0.1- <O.l <O.l <0.1 <O.l <0.1 

' 
1,2-Dichloropropane <O.l <0.1 <O.l <O.l <O.l <O.l 
Trans-1,3-Dichloropropene <0.1 <O.l <0.1 <0.1 <O.l <0.1 
Trichloroethene <0.1 <0.1 <0.1 <0.1 <O.l <0.1 
Oibromochloromethane 

·and/or 
1,1,2-Trichloroethane 

and/or 
cis-1,3-Dichloropropene <0~1 <0.1 <0.1 <0.1 <0.1 <0.l 

Bromof orm <O.S <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2,2-Tetrachloroethan~ 

.:.nd/or 
Tetrach1oroet~ne <0.1 <0 .. 1 <0.1 <0.1 <O.l <0.1 

thlOt'obenzene <1 .. 0 <l.O <1.0 <l.O <1.0 <l.0 LJ 
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Table D-11 (Contil"!ued} .. 
Water 

Column Sampl;n~ Stations 
Parameters and Units Compos;te BCl"l-I BCR-2 · BC"1-- • • BCfll-~ SCf~-5' 

PURGEABLE AROMATICS (mg/1) 
Benzene <O.l <O.l <O.l <0.1 <0.1 <0.1 
Toluene <O.l <O.l <O.l <0.1 <O.l <O.l 
Chlorobenzene <O.l <O.l <0.1 <O.l <0.1 <0.1 
Ethyl benzene <O.l <O.l <O.l <O.l <O.l <0.1 
1,3-Dichlorobenzene <O.l <O.l <0.1 <0.1 <O.l <0.1 
1,4-Dichlorobenzene <O.l <O.l <O.l <O.l <O.l <0.1 
1,2-Dichlorobenzene <O.l <O. l <O.l <O.l <O.l <0.1 
METALS AND MISCELLANEOUS (m9111 
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 
Oil & grease (Sox) 2 2 <l <l <l 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 
Zinc 0.05 <0.01 0.03 0.13 0.10 0.09 
Dissolved oxyqen• 6.6 
Temperature* 27.0 
pH (field)* 7.4 

*Average of 5 readings 

Source: ~cM Eastern, 1984 
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DELAWARE RIVER BASIN COMMISSION 
SUMMARY'OF 1982 AND 1983 WATER QUALITY - ZONE 6 

·Smyrna Ship John Mahon 
Parmeter (RM 44) (RM 37) (RM 31) 

Dtl1olved . Ave 7.7 7.6 7.6 
Oxygen M&x 12.1 11.9 1_2. 8 
(mg/l) Min 5.2 5.3 5.1 

I 32 32 32 

Fecal Ave* 12 12 11 
Coliform Max 60 60 60 
( #/lOOml) Min 10 10 10 

I 33 33 30 

Total Ave 0.11 0.16 0.16 
Phosphate Max 0.23 0.60 0.30 
(mg/l) Min 0.01 0.04 0.04 

I 30 29 29 

Nitrate Ave 1. 2 1.0 o. 7 
Nitrogen Max 1. 9 2.0 1. 0 
(mg/l) Min 0.4 0.6 0.3 

I 31 32 32 

Ammonia Ave 0.23 0.20 0.216 
Nitrogen Max 0.90 0.80 0.60 ' \ 
(mg/l) Min 0.10 0.10 0.10 

I 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 
I 31 31 31 

Alkalinity Ave 56 61 74 
(mg/l) Max 77 86 93 

Min 29 60 47 
I 32 32 32 

Phenoll Ave 0.160 0.201 0.270 
(mg/l) Max 0.430 0.370 0.920 

Min 0.005 0.020 0.010 . 
. I 31 31 31 

BOD Ave 2.4 2.4 2.5 
cJ11> Max 2.4 2.4 3.4 

Min 2.4 2.4 2.4 
I 32 32 32 

Chlorophyll Ave 4 7 19 

• Max 13 29 55 
(mg/l) Min 0 0 0 

\ 

I 32 32 32 h-~ 

* Geometric aean 

Source: DRBC; 1984 




