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Part 1
Soils

Kenneth P. wilson
State Soil Scientist (Retired)

A soil survey prepared by the United States Rurnnﬁ of Soils
(Patrick, 1923) was found to lack site;specific detail and only
two classes of soils were delineated'in the area of the right-of-
way. A néw investigation there was conducted in the area designated
as the rightéqf—way for tﬁe proposed Route 18 extensiﬁn to assess |
| the.potential eﬁvironmental impact of‘highwayiconstruction.' The
soils were classified int§ series, variants,‘and phases‘following
the system of the National-Céoperative Soil Survey (U;'S. Depért—
 ment of Agriculture, 1951)‘oﬁ'the basié of field inspeéfion and

soil borings made to depths of five feet.
'Results

Bowmansvil;e sandy loam (BSL), & very silty, floodplain soil,
is mapped at tﬁo sites."OQe site is betﬁeen‘Metlars Brobk and
Landing Lane, and the other is along River Road nqrtheast'of the
racetrack. These areas 5reislackvater lagoons on the Raritan River
floodplain, although Johnson Park has infringed upon fheir boundafies
considerably. Similar areﬁs within the Park occurred in long,
narrow strips behind the levee next to the River, but have been
ditched and filled with coarser méterials; This soil also occurs
along the River as low embankments which were too smali to beimapped.

A few areas of Bowmansville soils were included in the Rowland




Table 1. Soils in the vicinity of the Route 18 extension
Moisture
Name Symbol Profile Slope Trafficability Stability Erodibilit Drainage Flooding Wetness Capacit pH Vegetational Suitability
Bowmansville silt loam, BSL 12-36" recent gray silt 0-2% Poor unless topped Good below L-6 foot depth. Highly Poorly 3low permeability, Good |5.1-6.0 | Only plants tolerant of
clayey subsoil variant 6" dark gray original silt with.coerser material Shallow clay layers may drained wet most of year. high moisture over long
24-L8" dark gray mottled clay compressible and exhibit Flooded at least periods can survive.
or silty clay moderate shrink-swell. 5 to 6 times each Maples and ash grow well,
Reddish sandy silt year. end pin oask may do well.
Cut and fill land, CF Fractured and bedrock shale, Good ; Moderately Generally Generally moderately
shale bedrock and soil (often Royce loam). well-ar. perm.
Fill land, loamy FL Royce-like subsoil and Good Good Normally Moderately perm.
clayey sand substrate well-dr. floods frequently
mixture. to occasionally.
inclined to be wet.
Fill land, loamy FLR KRoyce-like substrate, rocks, |
and rubbly and clean fill.
Fill land, FSS Rock and weathered soil. Good Well compacted Probably Probably moderately .
shaly silt f well-dr. perm.
sk e — L 1.
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Table 1 Continued.

Moisture
Name Symbol Profile Slope Trafficebility Stahility i Erodibility Drainage Flooding Wetness Cepacity pH Vegetat?gna% Sui?abillty
Klinesville shaly KSL 12" reddish brown, very 18-25% Good Moderately Excessive Rapid perm. Low |4.5-5.5 | Difficult to establish
loam V shaly soil. S i drainage - vegetation because of
Fractured- shale bedrock rs e shallow, droughty soil.
Roots will penetrate shale
- bedrock in time.
Royce loam RL2 § 6-12" dark brownish, loamy soil 2-12% Good Good. Narrow shrink-swell. Moderately high Well-dr. Moderately perm. ] Mod. |4.5-5.5 | Most upland trees and
30-L0" reddish-yellow or yellowish- Compacts very well. except when good other plants do well.
red, clayey sand with much waterf : compacted v
. S RL 6 worm quartz gravel 6-12% "
ey e o L-10 feet coarser, less clayey,
silty sand
Rowland silt loam RASL 12-30" recent silty stream 0-2% Poor unless topped Good for low buildings below Highly Moderately |Mod. perm. Frequently High |5.1-6.0 | Well-suited for grasses and
: deposits with coarser original silty layers if well to flooded. Mottling at lowland trees which can
6" dark gray original silt material protected from flooding somevhat depth of 40 to 50 " withstand inundation for
30-L0" varying strata of sandy poorly dr. indicates that water several days as often as
silt and silty sand table stands at that S or 6 times each year.
level at least several
months of the year.

 ——r
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mapping unit be@ause of théir‘small size and the extehsive artificial

covering.

Cut and £ill land, shale bedrock (CF) éonstitutés'nearly all
of the project south‘and west of the Canal. It is an area of
severely digturbed soil and bedrock that was probably CO§ered mostly"
by Royce loamvbefore being disturbed. The shale is hard when first
exposed, but is rippable and will disinteéréte into se§eral inches
of shaly soil after several years. |

Loamy fill landv(FL) is found in the vicinity of the race track
in Johnson Park, and was formed»fr@m Roycgélike subsoil aﬁd claye& |
sand substrate. |
‘ 'Loamy and rubbly fill lﬁnd (FLR) is found on thg»néfth,bank‘of
the rivef between Albany Street and the railroad, As.in'the case

of éut and £ill land, this area has been severely disturbed. Filling

‘has been the'predominant activity, however, 80 little shale bedrock

is exposed. The fill is a mixture of Royce-like substrate materials

énd many kinds of rock and other relatively ciean’fill.

| Shaly silt fill land (FSS)-forms‘the embenkment of the Canal
throughout ifs’ehtirellength. It consisté,of rock and weathered
soil excavated:froh'the bed‘of the'Canal,vand probably contains
muéh stone,  - | | |
Klibne’sville éha.ly loam (KSL) occurs on the steep valléy_ valls

above the floodplain dnd is found northeast of River Road; ‘The .

soil is shallow end is underlain by shale bedrock, which has been



exposed in plsces by road cuts. The shsle is hard when first exposed,

but is rippable and will disintegrate into several inches of shaly

'soillafter several years. Many small outcrops of thinly,bedded

shslevalong.RiVer Road were‘included in this'mspping’unit.

Royce loam (RL2, Rhé)‘is a mixture of oldiextrs-morsinic outwash
and red‘shale,.end mantles much of thefgently sloPing:uplands in the
vicinity ¢f Ne#fBrunsvick outside thebstudy area. In the study area
it is found also as thick deposits_in depressions_and along.the bese

of valley ualls. ’Itvuas7mapped northfof'the River as a narrow‘band'

on 2 tovl2 percent slopes (RL2)1below slopes covered by Klinesville_r

~sandy loam. In most places along River Road this soil has been |

scalped or removed completely, and may hsve been used as fill on

areas of Rowland and Bowmansville soils. Some 811t hes been deposited

- by river overflows on;the~Royce loam in areaS»adJscent to Rowland

soils. South of the River a single area of Royce soil on 6 to 12
percent slopes (RL6) was mapped in Buccleuch _Park.

‘ Rowland silt ‘1oam (RdSL) is a dark reddish brown soil that ,

covers. much of the floodplain north of the River. Throughout most

of Johnson Park below Landing Lane snd to some extent also upstream,'

this 8011 has been topped with bank-run subsoil and substrate from

'.Royce—like soils, Included in this mapping.unit are many areas of

well-drained silty slluvium. They were”not delineated,because of
their small size, andvtherentensive toppiné; They”ere.most'common

immediately adjacent to the River as ailow.levee or bern.



Impact Area Determination

Té defefmine the impact areas of the proposed Route 18 alignment
von the éoils, the boundaries of the proposed right-of-way and non-
right-of—way (such as ditthes and sidewalks to be.constructed in
conjunction with the highway) iméact areas were transferred from
‘plan sheets (1 inch = 30 feet) to a soil map (1 inch = 100 feet)

The area of each soil type to be impacted was then'determingd by
planimeter. Pa#ed roads and buildings were not includéd with the
measurements. | |

The impact area of the alternative alignment was determined from
'plan sheets (1 inch:é 100 feet) prépared‘by the firm of King and
| Gavaris. This alignment represents an interpretation of the route
proposed by the‘Rutgers1Center for Transportation Studies (Bright,
1972). The impacted soil areas were determinéd by planimeter.

Paved roads and buildings were not included in the mesasurements.
- Environmental Impact of Proposed Extension

The proposéd-extehbion would impact'éut and fill land (area
undetermined); Royce loam (.02 acres), and shaly, silt fill land
(8.99 aéres) south of the Raritan River along the Canal and in
Buccleuch Park. Because mpst of these areas have been variably dis-
turbed‘in the past, their natural productivity and recreational

suitability are not known and possibly are of a variable nature.
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The road will be constructed on an embankment built on the Canal

" from large amounts of fill to be obtained from an undisclosed site.

Because of the prokimity:of the'embankmentrto'the River;bcere must
be exercised in the selection of i1l material and in securing the
surface of the embankment to prevent the erosion of large amounts
of sedlment into the River. E |

- The extens1on would impact Royce (3 hl acres), Bowmansv1lle

'(2.03racres),'and'Rowland‘(lh.QB acres) soils in the‘floodplain

"below River Road on the north side of the River in Johnson Park.

All three SOll types are naturally productive, although BowmansV1lle

-and Rowland 501ls are well suited prdncipally for floodplain vege-

tation. Royce soil is better suited for_intensive recreational use
'sincevit is well drained and has good'trafficability; Bowmansville

and Rowland soils are 1ess suitable because of poorer drainage and

poor trafficability, unless ditched and topped with coarser meterials.

The roadway and interchange between the Raritan R1ver and River
Road will be built largely on a fill embankment and Metlars Brook

will be rechanneled through conduits and ditches. Fill material

Vw1th low erodibility should be utilized and the use of retentlon
- beasins, vegetation planting, sodding, and/or other measures should
be,undertaken;concurrently‘with the construction of the roadway to

| 3preventferosion of fill materialsfonto adJoining park lands or into

watervays. Existing soils should not be graded into steep slopes

because all three tYPBB are h18h1Y tO moderately-highly susceptible

to erosion.



Ndrth'of River Roaé the extension will largely i@péet Klinesville
soil (11. 83 acres), although a small area (3.L46 acres) of Royce loam .
also will be affected. Klinesv1lle soil is only moderately sus-
ceptible to erosion, but it is a shallow droughty soil that is diffi-

cult to revegetate. Construction activ1ties should be confined to

the actual site of the rdadway to minimize destruction of existing

vegetation and resultant erosion problems. Upon completion of con-

 struction activities, unpaved right-of-way areas along the roadway

and in the ihtefchange should be réforested with nativg tree and

shrub:spécieS-to stabilize the soils in these areas, particularly

if they are on slopes.

The most serioﬁs environmental impact of this extension may

,result from.the fechanneling of flood and‘nbrmal river waters. The

construction\of the embankments in Johnson Park at Metlars Stream,
in the Rarltan River, and on the Canal will constrict the floodplain
at this‘ppint, gnd may increase upstream flooding andfrechannel

river ﬁuters'so‘és‘to undercut the riverbank in Johnson Park.

1-10
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Environmental Impact of Alternative Alignment

“The alternative plan would have Route 18 cross the Raritan
River on a remodelled Albany Street bridge and then follow River

Road to an interchange at Metlars Lane. This plan also would incor-

‘porate a remodelling of the Landing Lane bridge, and the construc--

tion of a new connector road from the bridge to the proposed |

interchange.v Plans for the alternative alignment are only tentative
and partially complete at this time. Thus, it was not - possible to
assess the impact fully in the Metlars Brook area above the inter-

change, or in Johnson Park where accees roads may be needed to give

»acoese'to the’park either from‘or across the new roadway. -

This alignment would impact‘10.26 acres of Royce soll 0.19
gcre of Klinesville soil 1. 9h acres of Bowmansville soil, and 3. 75
acres of Rowland soil as well as; undetermined amounts of fill land
that are.located prlncipally east of thevradlroad. In Johnson Park
a total of only 8.87 aeres (Royee 2.99,;Klineavillev0.19, Bowmans-
ville 1,9&; R0w1and‘3.75vacres)would be»impacted_e‘as‘COmpared with

20.42 acres under the proposed plan. If the connection from the

vLanding Lane Bridge to the. alternate interchange were not built on

a high embankment and if suitable culverts .were provided, this align-

_ ment also would minimize potential bank erosion.

111



'Conclusions

Avcomparison'of the proposed and slternate alignments on the
basis of soil conSiderations‘can be,made by assuming either_of two
alternative potential land uses. If recreational use is considered,
the alternate alignment has less impact beoauseiit will require only
8.87 acres of Johnson Park, ﬁhereas the proposed plan would require
20.42 acres. B

The difference in impact is principally due to less Rowland
soil being taken by the alternative alignment although Rowland soil
is less suitable for intensive recreational use than Royce soil

because of poorer drainage and trafficability. However Rowland'soil

~is: well suited for floodplain plants and. would be desirable for

extensive recreational activity or a natural open space system.
If residentiel development is considered as-the potential land
use, the proposed alignment would have less impact since it will

take 6. 87 acres of Royce soil, as compared with 10.26 acres under

i the alternative-alignement. 'This soil is well suitedlfor plant

| growth has good trafficability, and is generally outside of the

floodplain. Thus, it is a more suitable soil for residential develop-

~ ment land thetlandscaped areas that accompany such development.

1-12
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Part 2
Wildlife
David Zumeta and Jack McCormick
Jack McCormick & Associates
Devon, Pennsylvania 19333
To assess the probable impact of the proposed extension of

Route lB'onvﬁildlife in the project area, mammal and bird popu-

lations were inventoried. Information concerhing mammals of the

‘area was obtained from Dr. Paul Pearson, Chairman, Department of

Zoblogy, Rutgers University, New Brunsﬁick, Néw Jersey. Bird
census data obtained from Dr. Charles S. Leck, a member of the
Department Qf Zoology, was Eupplemented by field observations‘
made by Jack McCormick & Associates in May 1972.

| Wildlife populations of five habitats in the project area are
discussed: forest, park, river, pond, and developéd land: The
forest habitat is cbmposed of an ovefstbry (cahopy) of trees and

a sh:ubbj-énd(or) herbaceéus undergrowth of native plants that

has been little disturbed by residential development or recrea-

tional_use.' Fdrésts principally are found along the banks of the
Delaware and Raritan Canal and in the vicinity of Metlars Brook.
Deciduous fqrestsvcover the embankﬁgnts of the Canal,ithe aresa
between Métlars‘Brook and Landing Lane to the south of Park Road,
and much of the Metlars Bfook ravine.north of River Road. Thé

southern hélf of the area bounded by Metlars Brook; Park Road,

Landing Lane, and River Road largely is covered by swémp shrubg

and deciduous trees, and is included in the definition of forest

2«1



- habitat. East of;Metlars‘Lane;‘in‘the vicinity of the proposed

loop road opposite Sutphen»Road, there is an exteneive‘mixed

" oldfield-origin and red-cedsr forest. Three stands of deciduous

forest border River Road on‘the north between Hillcrest Road and
the Penn Central Raiiroad.‘ Thereealso:are several snall stands
of deciduous forest aiong.the‘north bankvof the Reritan_River
between the railrosd and Albany Street,

Park habitat is VOody‘and/or‘herbEceous vegetation that has™

been greetly altered by commercial, residential, or recreational

activities. It,includes lawns, gardens, and other landscaped

~areas (such as forests with a mowed grass undergrowth) primarily

associated with residential ereaBVand'Johnson,.Boyd and Buccleuch
Parks. Nearly all of the non—forested section of the project
area supports. this habitat type.ﬂ :

There are two aquatic hebitats' river and pond. The river

habitat is. composed of the Raritan River, the Delsware and Raritan
' ,Canal, and associated mudflats and shoreline. The 2 habitat

.includes Metlars Brook and ponds in Johnson Park.‘

The developed land habitat consists of‘intensively utilized

,residential and commercial areas with little or no vegetation

cover. This habitat occurs in the vicinity of the River Road-~
Albany Street intersection and along the south bank of the Canal,

east of Seminary Street.



Mammals_ 

Mammal populations in thé'proJect fegion gehérally afe sméil
because of extensive fesidential,‘commerCial, énd recreational
de#elbpment;’ Cottontail rabbité'dnd gray squir;els éré common
in forests and less cémmon in wﬁodéd park habitats.‘ 0possums,v
weaseis, woodchucks, and raccoons_occﬁr occasiénally’in‘the forests,.
partiéularly in stands aiong‘Metlérs Brook. Muskrafs'are'present,
but uncommon,‘along'thé Raritan,Rivéf'and also invafests west
~ of Metlars Brook to the south of River Road. Whitg—tail deer
occur occasiona11y ih'the forest east of'Metlars‘Lahe near tﬁev

Sutphen Road intersection and elsewhere.

Birds

.Iﬁ spite of extensivé'developﬁéﬁt, some‘parté ofvfhe pfoJecf
region support véluhble bird habitats,> Oﬁe-hundfed ahd-thirty- _ 1 
five species of birds are kﬁown td,oc@ur’in of neﬁr“fhe érdjeét: :
area, énd”ST of these nest_(Tablé'i).:dereété are the mést impor-
tant birdvhdbitat and:suppoftiat 1éast'n1ne£y+f6ﬁr epééies. -
Thirty-ninebkihdsb6f birds.are known to neét»in the:foreétsvénd
eight‘others are believéd to nest-there; All foresﬁa'érevgood
_habitat for songbirds. An exteﬁ§ivé st#ndveasf of.Meﬁlars Lane

in the.vicinity of Sufbhen Road supports ring-necked ﬁheaaanta,



Table 1.  Birds of the Route 18 study area, Middlesex County,
: New Jersey, prepared from annotated checklist provided
o . by.Charles S. Leck, Rutgers University and field obser-
. vations by Jack McCormick & Associates 9 and 25 May
1972. S ' : '
‘*Asterisks mark species known to have nested on the
study area. Asterisks followed by question marks
indicate species that probably nest on the study area,
but for which no nests have yet been located.

| a = gbundant ¢ = common u = uncommon r = rare
» - F = Forest Pd =Pond R = River
P = Park D = Developed
Species . Hebitat = Spring Summer Fall Winter
: : Mar.-May  Jun.-Aug. Sep.-Nov, Dec.-Feb,
: Horned grebe R r r r
Pied-billed grebe R u u
Great blue heron R c u ¢
#?2Green heron R,L c c ¢
Little blue heron R u u.
Cattle egret : R r
Snowy egret - R u u
Black-crowned L : 4 ,
night heron " R,F o u- u
®#Canada goose R,P4d,P S u c
Snow goose R. r o r
B %#Mallard Pd,R,P c ‘u c c
b Black duck R,Pd,P ¢ : e c
- Green-winged teal R u ‘u
Blue-winged teal R u u.
D American widgeon R u - u
- #2Wood duck R,Pd,F u e u
B Red-breasted mer- T ' ‘
ganser R ' u u
Turkey vulture F,P u ‘u “u
" Sharp-shinned hawk F T : r
Cooper's hawk F r r ,
' Red-tailed hawk ~F r r r
- *7Red-shouldered hawk F u u u
Broad-winged hawk F u u
#?Sparrow hawk ' F,P u u u u
®Ring-necked pheasant F c K e e
American coot Pd,R u : u
Killdeer P,R c c
American woodcock - F u u



Table 1. continued.

Fell

- _Winter

Species - Hdbitat

*Spotted sandpiper R;Pd,

Greater yellowlegs  R,Pd
Lesser yellowlegs R,P4
Pectoral sandpiper R
Least sandpiper R
Semipalmated sand-
piper
' Western sandpiper
Great black-backed
gull _
Herring gull
Ring-billed gull
Laughing gull
Common tern
*Rock dove
*Mourning dove _
Black-billed Cuckoo
#Screech owl
Common nighthawk
Chimney swift
#®7Ruby-throated
humming bird
Belted kingfisher
*Yellow-shafted
- flicker:
Red-headed wood-
pecker
Yellow-bellied
sapsucker
¥Hairy woodpecker
*Downy woodpecker
*Eastern kingbird =
*Great crested fly-
“catcher F

.

g g
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#Eastern phoebe F,Pd;R”‘

Yellow-bellied
flycatcher F
Empidonax flycatcher
(species unidentified)F
*Eastern wood pewee - F
Horned lark : P
Tree swallow R
Bank swallow R
#®Rough-winged swallow R
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Table 1 continued.

Species Hebitat Spring Summe;' " Fall- - Winter
*Barn swallow - R,P a c a.
Purple martin - R,P u u
*Blue Jjay F c c c - c
*#Common crow F,P c c c , c
Fish crow ' F,R u ) u u
*Black-capped chicka- : -
' dee . F c c ¢ c
Carolina chicadee F r '
*Tufted titmouse F c c c c
®?White-breasted
nuthatch , F. c c c c
Red-breasted nut- ,
hatch a F u u
~ Brown creeper F ‘u u u’
*House wren F c c X
*¥Mockingbird F u u u u
*#Catbird F c c c
¥Brown thrasher F ‘u u u .
*Robin F,P a a 8 u
*Wood thrush F c c (-
- Hermit thrush F c. c
[, : Swainson's thrush F u u
B Gray-checked thrus F r r
*Weery L F e e c.
*Blue-gray Gnat- R ‘ '
catcher F u- u u
Golden-crowned
~ kinglet F c . c r
Ruby-crowned king- e
~let F c o c
Cedar waxwing F a r u u
¥Starling - DyP,F a a- a a.
Solitary vireo F u : u
%#Red-eyed vireo F. u u S
#?Warbling vireo F,R c c r
*Black and white : ' ' B
warbler F < c ¢ u
#7Blue-winged war- : Vo
bler ' - F u u ,
Nashville warbler F u ‘ u
Parula warbler F c c
#*Yellow warbler F,R c c r
Magnolia warbler F c c
F r u

Cape May warbler



Table 1 continued.

‘Species Hebitat  Spring  Sunmer  Fall  Winter

Black-throated blue
warbler
Myrtle warbler
Black-throated green
warbler
*Chestnut-sided war-
bler
Bay-breasted warbler
Blackpoll warbler
Pine warbler
Palm warbler
*Ovenbird
Northern water-
thrush
*Yellowthroat
Wilson's warbler
Canada warbler
- ¥American redstart
*House sparrow
*Red-winged black-
bird
*Baltimore oriole
¥Common grackle
¥Brown-headed cow-
bird '
¥?Scarlet tanager
*Cardinal
#7Rose-breasted gros-
beak
#7Indigo bunting
Purple finch:
“House finch
Pine sisken _
#?American goldfinch
*¥Rufous-sided towbee
Savannah sparrow
Vesper sparrow
Slate-colored Jjunco
Tree sparrow
*Chipping sparrow
White-throated
sparrow
Fox sparrow
*Song sparrow
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several kinds of migrating hawks, and screech owls; The iowland'
f&res; and shrubby areas west of Metlars Brook and south of River
Road form eicelléﬁt habitats for songbirds, pheasants, and red—
wingéd blackbirds. More kinds of birds were observed in this

aresa dufiﬁg fie;d investigationsv(33 species, including 11 types

of warblers) than in any other place in the project area. Large
flbcks of goldfinches and purple finches were observed féeding in
the canopy of the lowland forest: This stand is of particular value
beéause it is the last relatively undisturbed floodplain forest
between Landing Lane and Albany Street.

The river-canal compléx is the second most importanf area
for birds and the river-edgé constitutes the scarcest eocotone of
the entire region. Fortyfone species are known to utilize this
area, eight of which have been_observed to nest and two others
are believed to ﬂeét. The‘opén watér and shoreline ecotones of
the canal andvriver are attractive to migrating grebes, herohs,
Canada geese, ducks, shorebirds (mostly sandpipers), migrating
swallows, and large numbers of gulls.

The‘park habita£ is of_lesser;imporﬁance to birds, although
25 species occur, of which 12 are knoﬁh‘to ﬁest and one species
is assumedito nest. Starlings, crows, robins, cowbirds, common
_grackles_and several species of sparrows are common inhabitapts

of park areas.



Fourteen kinds of birds are known to use the pond habitat.
Five species nest here and another is assumed to nest. Mallards
feed and rest on Metlars Brook. One pair of Canada geese has been
observed to‘nest on the pond nearest the railroad. Gulls, black
ducks, wood ducks, and shorebirds also occur in this_habitat.

Only six species are known to occur in the developed land
habitat, half of which‘are known to nest there. Rock doves (pigeons)

and starlings are the most common birds.

Impact of the Proposed Alignment

The proposed alignment of the Route 18 extension would
cover the Delaware and Raritan Canal from Alﬁany Streef to Buce-
leuch Park, where it would cross the Raritan River (Figure 1).
After crossing the River, it would cover parts of Metlars Brdok
through Johnson Park to an interchange that is to be constructed
in the‘vicinity of the present River Road-Metlars Lane 1ntér-
section. 1The alignment then would éover Metlars Brook north to
Sutphen Road. - | | |

This‘alignment would destroy the valuable wiidlife areas
formed by the forest and river habitats 'in the vicinity of the
Delaware and Raritan Canal and Metlars Brook and would usurp
more ﬁhan 9000 feet of river-edge ecotone. The proposed Metlars

inferchénge and the realignment of the Park Road also would
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eliminate a large part, and might result in substantial noise,

light, and motion impact on the remainder of the shrub swamp

rand floodplain forest :between Metlars Brook and Landing Lane.

The proposed interchange loop east of Metlars Lane in the vicinity
of Sutphen Road would eliminate sections of the upland forests,
mixed oldfield-origin forests, and redcedar forests located

east of Metlars Lane in this area,

Impact of the Alternative Alignment

The alternative alignment would cross the Raritan River
on a remodelled‘Albany Street bridge, and then follow River
Road fo Meﬁlars Lane. 'River Rdad would be widened to four-
lanes; thié widening largely would be on the north side of the
existing roadﬁdy. Aﬁ ihterchange smallér than that:for the
proposed alignment’#ould be installed‘near the present Meélars
Lane-River Road intérseption. The existing Landing Lane bridge
would be remodelled and a new four-lane roadway would be con-
structed between the bridge'and the interchange. The éxisting
Landing Lane betﬁeen the bridge‘and River Road would’be abandoned
and restored for park use. Metlars Lane would be Qidened to four

lanes north of thg proposed interchange for a distance of approxi-

~ mately 300;feet, No plans exist at this time that show the



alternate glignment farther north albng Metlars Laen to‘éute
phen Road. Therefqre,rany impact of thg alternate alignment in
that area cannot ﬁé éséessed.'

The impact of the alternate alignmenf on wildlife in the area
principally»ﬁouldkresult from the desfruption of:forest habitat
near Metlars Brook. Although_ﬁhe alternate Metlars interchange
would také.less forest habitat than the proposed 1hterchgnge in
the vicinity qf Metlars Brook and would not cover the stream, the
connectingvroad between tEF Landing Lane bpidge and the inter-
change would pass through thevcenter of the shrublswamp west of
Metlars Brook and north of Park Road. ' The impact»on the forest
habitat along Metlars Bfook north of the“interchange_Cannot be

'_determined; | | | | | >‘
The_alternatéﬂalignﬁgnt.also'w0u1d'destroy_areas of forest

habitat on the north side of River Road between Metlaivaane and

the PeanCentral Rail;oad in thé two places vhere forests p;ésently,

border River Road.

Conclusions and Recommendations

The alternate alignment would be less destructive to wild-
life than the proposed alignmént because it impacts less forest

habitat. None of the forest habitat along the Delaware and.



Raritan Canal would be destroyed by the alternate‘alignment and
hone of thé river-edge ecotone would be usurped. Approximately
one-third of the forest and shrub swamp.habitat west.of Metlars
Bro@k and_south of River Road, however, would be destroyed'by the
alternate alignment as presently envisioned. This alignment also
would destroy forest habitat in two areas north of River Road
between Metlars Lahe and the railroad. The impact of the alter-
nate alignment on the area near Metlars Brook north of»tﬁe pro-
posed interchange at River Road cannot be determined because plans
are lacking at this time.

The pfoposed alignment would destroy the forest habitat
along the Délaware and Raritan Canal and along Metlars'Brook from
the Raritan River to Sutphen Road; More than 9000 feet,of scarce
river-edge ecotone:would be usurﬁed. The_interchange at River
Road and the relocation of Park Road also would impact much of
the forest habitat west of Metlars'Brookvby encirclihg it completely
with roadways and dividing it in half by a relocated road.

On the basis of ﬁildlife, therefore, construction of the
alternafe aligﬁment should minihize adverse environmeptal impact
of the project. Care should be taken during construction to mini-
mize the d;aturbance of existing forest'habitats and to avoid un-

necessary Cléaring or other disturbances. A slight alteration in



f»\.

the plans for a connector road to tﬁe Lending Lane bridge might

avoid or miﬁimize the impact on valuable floodplain habitats.
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Part 3

An Assessment of the Limnological Impact
of the Proposed Route 18 Extension
- and of an Alternative Alignment.

Francesco B. Trama, Ph.D.
Department of Zoology
Rutgers University

New Brunswick, New Jersey .

The Delaware and Raritan Canal was used as an iﬁland.shipping

‘channel between the Atlantic Seaboard and the Delaware River from

183k to 1932 (Cawley 1971){ Todey it is under Jurisdiction of the .
State of New Jersey which maintains the canal as a vater resource
and‘fecreational area for its citizens. As in the past,‘thercanal's
water is derived from the Delaware River via av22-mile_feeder canal

that briginates at Raven chk and ends in the vicinity of Trenton.

- The canal then flows some 44 miles from the Trenton area to its

" terminus south of the Albany Street Bridge in New Brunéwick.

Originally the canal was 80 feet wide and 8 feet deep, but in
the area of concern in this study its morphometry has been signifi-
cantly altered. Just north of the Landing Lane Bridge a spillway

through the towpath has existed for many years. This was recently

reconstructéd by the State, presumably to facilitétejdiversion,of

excess canal flows from the cénql channel to the Raritan River;‘_
Mahy large trees and shrubs were removed, the spillwéy was enlarged
and the entire spill area generally was fortified with rubble and
concrete. The canal is now about 60 feet wide and 6'féet deep' in

the area of Landing Lane Bridge (Renlund 1953).

- 3-1



The towpath narrows-considerably in the section‘immediately
north of the Penn Central Railroad bridge, and it is in thls area
that the canal ‘has broken through to the river level. At its lower
end, the canal has been»narrowed’with fill and water seems to steg-
nate io‘thisvstretch.

Because of the presentVSPillﬁhy at~Lén¢ing'Lene;»the existing

" breach near the Railroad, and a‘moderate'withdrawal of water by_ﬁhe

Water Department of the City of Ney Brunswick end the Middlesex
Water Company, the canal is .'éé-se_qﬁiaiiy a.‘pon,d-like'_ aqﬁati_e habitat.
There is onlj.a'very slow movemeht‘of water downstréém in the'area‘of |
concern in this étudy. - .

The river bed of the Raritan River is below mean. ses level in
the impact area. The river bottom does not reach sea level for - |
approximately one-half mile upstream from Landinngane Bridge ano

the relatively ‘broad and shallow river 1s tidal in this region

-Although there is no (ncroocod lollnlty frOI'thq ttdo..»tho water

surface fluctuates from 2 to 3 feet during normnl tides. 3Consequently,k

this part of the Raritan alternately takep on the lppearance of a

river rreely rloving to sea or one that 1s stilled or 1mpounded.

Whenever thnre 10 a high-high tide co-binod with Itron; lendvard
vindo vaves with white-caps and the translocation of water ‘upstream
have been observed.

This stretch of river is‘typieal_ot the many streams and rivers

" emptying into their estuaries, Tidal fluctuations and frequently
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flooded floodplains from a heavy runoff and/or tidal flow are the
rule rather than the exception. At average flow and lowtide, the
Raritan exposes an extensive mud bank or flat along its eastern
shoreline. | | o

Raritan River water in thie area is highly colored and has an
odor thatvvaries in its composifion‘qnd strengph.' Water quality,
however, is not so bad as to‘exclude all’piote A viable and pro-
ductive assemblage of hardy plants and animals reside in this region
of the Raritan. In places where the river bed is swept clean of flne
sediment, 1afge populations of snalls, leeches, attached}algae, and
some fish are.found. | - | o

This river, as it flows‘paethohnson‘éark in Plseataway and the
City of New Brunswick could be--as 1twonce wae-;one of fheir»greatest

assets, Today, unfortunately, it is not. ..
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- Methods

It uas‘not.always possible to~obtain pertinent data for the
impact'area itself and data from regions in EIose proximity to the
study area were drawn upon freely. ,Alliavailable published documents
and construetion-plans provided were,studiedAand eveluated solely by
me. v |

Numerous individuals, agencies, and company nersonnel gave freely
of their time and available infofmation‘in‘reéard to this. study with
one exception.v I was unable to obtain even the most elementary in- ‘
formation from the Public Relations Department of Johnson and Johnson
Company, New Brunswick. -

~ Some unpublished data in the form of field collections made by

my students and colleagues were used in documenting my findings.

Although no specific;surveys or analyses.were,made in conJunction .

with this study, my long-term familiarity-during more than ten years

in this area was frequently drawn upon.
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Impact on the
Delaware and Raritan Cenal

Hydrologic Background Summary . .

Excellent deta are availéble from U.S8.G.S. records on canal
discharge at Kihgston, New Jersey dating from‘19h7 to the,current
year. Meximum and minimum daily discharges for 1955 to 1965 are
given in Table 1. Recent flow records (U.8.G.S. 1969, 1979)‘do not
significantly differ from those presénted in Table 1. Becaus; it
is~-to a degree-?a‘regﬁlated flow there is 1little seasonal variation

in monthly mean flows which ranged from 92.1 to 109 cfs from October

1969 to September 1970 (U.S.G.S. 1970).

Renlund (1953) conducted the only known stﬁdy On'thé»piankton |
and physico—chémical characteristics of the cqnal,over a° two-year
span. Hié research effort was concentrated on en Analysis of fhe_
plankton, especiaily‘in thé vicinitonf>the Landing Lgné Bridge.

| Surface water velocity and water depthrwere'determined weekly
by Renlund in the vicinity of Landing Lane. He did nof tabulate
these data but dbes give canal fldw‘(= dischgrgef) fdr May 1950 to
May 1951. Apparéntly these flows were teken from U.S.G.S. records’at
Kingston. ﬁenlund does cite an unreférench source in claiming that
surface watervveloéities of the canal are approxihately 6.1 ft/s at

times of normal flow and 0.25 ft/s under conditions of’high dischargé ’

and strong winds. These values are reasonable if one considers that
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the canal cross-sectional area could be at a maximum 360 ft2 (60 ft.
wide x 6 ft. deep) and high discharges are in the order of 100 cfs,

the mean veiocity through the cross-section would be roughly 0.28 ft/s

(100 cfs/360 ft2),

Effect of Conduit on Water Quality

The Route 18 Freeway plan proposes to-cohdﬁct canal vaier through
a 90-inch pipe ﬁhich will be buried in the present canal bed as a con-
sequence of fiiling in the canal to accomodate the roadway and inter-
change in the Geﬁrge Street area. The’Cify of New Bfﬁné&ick on an
aVérage day pumps roughly'B mgd from thé canal;vthis amounts to iny-
12.5% of the total canal flow (1970 monthly mean = 92.1 to 109 cfs).
At this diversion rate the remaining canal water would have to move
along the 90;in£h pipe (= bl £t2 x.s. area) at apbroximatelj 2 ft/s, if
no o?erflow‘wére permifted. Middlesex Water Cémpany's demand of 2 mgd
could be satisfied ﬁy an in-pipe water‘velocity Ofboniy 0.07 ft/s whiCh'
is not an unreasonable fléw rate. Since the distance from thé pro-
Jected>pipe inlet to outlet is estimated to be 6000 feet,.trave; time
fr§m‘inlet to outlet at an average velocity.of O.O7Vft/s is estimated
at almost 2h.hrsf, and this shduld héve'little or no influenqe\on water

quality.



e | Background Data--Water Quality

RN Physical

S o ‘Renlund (1953) regularly recorded surface water iemperature,
secchi.disc transparency, and turbidity in fhe Landing Ldne region of
the canal. As expected, températures ranéed from the freezing point to

! about 30°C., Transparency of the canal water varied seasonally and was

= lowest in December and March. Secchi disc depths were greater (i.e.

o transparency high) during the summer and autumn months when plankton

populations also were relatively great. Secchi disc reading were,

however, generally between 1.0 and 1.5 meters. This is ihdicative of

by a high turbidity possibly due to (1) suséended sediment, (2) phyto-

- plankton, and/or (3) color. ﬁata for 1971 to 1972 provided by the City

- ' of New Brunswick Water Department also indicate that raw canal water

I often is quite turbid and highly colored . (Table 2).

Chemical

Data on thebchemical characteristics of iaw canal water are rare.
Renlund (1953) gives a somewhat detailed analysis for water sampled
on 20 March 1950 (Table 3). The City of New Brunswick Water Department
routinely analyzes raw canal water for iron, pH, and total alkalinity
(Table 2). The Department, of course, has very complete analyses of

the finished water, but this has little semblance to raw canal water.

FATS



! . There is no question about the neceséity and suitability of

canal water as a drinking water supply for_the several'communities in

the region. New Brupswick's water inteke iﬁ the canal must be moved

upstream at least 200 feet from its present;location to safeguard the

.quality of this water supply. The Middleséx Wafer Company's suppiy

. should be protecfed from highway pollutants and chemicals which could
find their way into the canal water at the pipe inlet. This can be
accomplished by careful attention to the design of storm-water drains

<<<<< and éuitable location of the pipe ihlet; |

e ‘Biological |

| Renlund (1953) reporfed é total of 92 phytoplanktoh geénera. from

»thg Canal: 4O Chloroph&ta, 5 Euglenophyta, 9 Chrysophyta, 25

Bacillariophyceae, 10 Cyaﬁophyta,'énd 3 P&rrophyta. Of the 92 Genera,

s 15 were found throughout the:yéar and 8 of these weré,diatoms

Lo (Bacillariophyceae). .‘ ! | o

During the summer months of 1950 to 1952 Renlund obéerved dense

growths of flowering plantsb(gxgipgglllum‘exalbeSCGHS, Elodea cana-

/ 1 densis, Potomogeton crispus and Valisneria americgna) in‘a 10 to 15
3 feet wide band alqng the'c;nai banks.  In the past, thé canal surface
o ' has been literally blanketed with a freshwater fern (Azolla; Cohn and
Renlund, 1953), but in reéent years the canal has bedome{covered by
Lemna, a minute flowering_plﬁnt commonly called duckweed. vHiéh water

y 5 quality and slow velocity facilitate this surface growth. While it

= may be unpleaéing to some in an esthetic sense, it does serve to shade

.
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out excessive phytoplankton growths and'théreby'assistsvin maintaining

a8 water supply of high quality.

No. study of the benthos or the littoral faunal of the canal in
the impact area is aVéilable. No fish éurvey"has been made, but brown
bullheads, various sunfishes, and smallmouth bass are known to inhabit

this region of the canal.
Impact 6n Recreafional Uses of the.Canal

‘, Because of its high water”quality ahd bi91dgical richﬁess the
canal and its banks, inclﬁdiﬁg the tdﬁpath, attract'many aquatic and
terrestrial forms of wildlife. For example, many species of‘ducks,
various song birds, muskrats, facqooﬁs and rébbits, to name a few, are
observed. This in turn ié appeéling”to many people who walk along the
tpvpath or fishvfrom‘its~banks.v Even’in the absence of hard data it

can be‘safely‘assumed that the caﬁal is biologically diverse and pro-

“ductive. ‘In‘compdrison,to_the Raritén‘River, the Capal has a much

higher pOtential>for recréationgl,use.

" No humén-use figures aré avaiiable‘but the Landing Lane area is

~a very popular,fishing site, especialiy for the ybungsters from New

Brunswick and Somerset. The towpath,@ow‘ig cévéred by deciduous trees
and shrubs and is a pépular>hiking aﬁg\birﬁﬁatchingvtrdil. The canal
itself often is used for leisurely canoe trips. In‘the vicinity of the
Johﬂson and thnson Company, north of the.:ailroad bfidge,vthé towPéﬁh
is very-harrow'and has been breached. | | |
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It is difficult to assess the recreational loss due to the

elimination of roughly 6000 feet of open canal and towpath. If the

| freeway»can be built in a manner which does not obliterate this

habitat, it would be & resource to the meny young.people and others of
the surrounding areas’who use it fpr some form of recreation. The
loss of this habitat and its Associated organisms, however, could not
conceivably have - measurable deleterious effect on wildlife outside

of the impact area.
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Impact on the Raritan River

A separate assessment is being made of the effect on river
hydrology of the presence of bridge piers and a highway embankment

required by the proposed plans. Should this assessment indicate

~ that the velocity of the current in the River will be increased tob

3 feet per second or mofe, the proposed alignment is expected to
result in scouring of benthic organisms from streambed rocks. This
condition would disrupt the aquatic biota at least to the distance -
upstream and downstream (in the tidal system) to which such velqcitieé

are projected.’

Background Data on Water Quality

Prior to 1966 only occasional U.SfG.S. records exist on the
physical and chemical charactéristics of the Raritan River in the
region below Boﬁnd Brook. »Since 1566, however, good records are
available for this general area of the river (Table 6). Partial
records are available since May 1969 from the U.S.G.S. continuous
water quality recorder beiov South Bound Brook; temperature, dissolved

oxygen, pH, and specific conductance are continuously monitored.

vPhysical

River water in the impact area is highly colored (Table 6) and

frequently has a strong chemical odor (personal observation).



Turbidity measurements are not available but at times would be quite
high Judging from personal observationslof,river flows and available
suspended sediment analyséstade by U.8.G.8.

According to U.S.G.S. records for 1968 to 1970 the suspended

sediments in river water below Calco Dam near Bound Brook were highly

variable from day to day and even from hour to hour. For example, a

. range of 86 to 590 mg/liter was reported for a total of 7 samples

taken between the hours of 07:25 and 20:45 on 13 March 1968. When
the accompanying discharges are considered, these reported sediment:
conceﬁtrations imply sediment discharge rates ranging from 2,440 to
17,000 tons per day.. On 28 July 1969 at 14:10 the suspended sediment
amounted to 796 mg/l end with a river discharge of 12,400 ¢fs would
mean a sediment discharge rate equalvto 26,600 tons/day. Therefore,
large quantities of sediment are at times transported or- deposited in
or out of the impact area. Size of sediment particles and water
velocity determine the export or sedimentation of particulate mattér
(Table 4). Particle size of these sedimenfs according to U.S5.G.S.
analyses generally were less than 0.5 mm with about 50% of the
sediments smaller than 0.004 mm in diameter. |

Water temperatures, as expected, range from an uppér limit of

about 30 C to lows near the freezing point. The river frequently

freezes and thaws during the colder months of winter. Late January
or early Februéry thaws are of common occurrence; freezing conditions

frequently recur.

3-12



Chemical
On the'basis of reported‘chemical‘analyses (Tableé 6 and 7) and
Publichealth-Standards (1962), water from this region of the Raritan

River must be Jjudged undesirable as a potential supply‘for drinking

water. The concentrations of manganeSe and iron usually exceed the

acceptéble limit of 0.05 andf0.3”mg/1iter, respectively. An acceptable

sulfate limit of 250 mg/liter.élSo is.ffequently exceeded and on rare

" occasions the chloride 1limit of'250 mg/liter is surpasséd. .It should

be pointed Qut’ihat these,spegifié limits are npt'based on a health

hazard but oﬁ ésthétic and economic considérations. |
Phenolic»édmpounds have'beén,detectedvboth by Qdor and chemicai

analysis at various poinﬁs and times iﬁ_rivér régioné Beioévthe Caicb

Dam near Bound Brook. Re¢¢nt'recoras at théfTeéhnicon Site No. 3

at South Bound Bfook (U.s;G.s.-1§70) givé phenol-levels of 12Vtov26

ng/liter and 30 pg/liter on 12 Mey and 1 July 1970,'respectively;

 The maximum allovable phenol'igvel in drinking water is 1 pg/liter.

Biélogicé;

| ,Coliform counts (number 6f;colonie$;perv100'ml)'in,watervtaken
below Calco Dam near Bound Brook,rangédlfpom}1,100 to‘lO0,000 between
29 April'andilngeptembef 1968'(U,s.c.s;-1968) and from 1,200 to
89,000 between 22,November l§68 and 19 Jupe 1969 (U;s.G,s. 1969). 1In
the water year October 1969 to Septembér 1970 the.cqliform counts in

water taken near South Bound Brook rangedvffbﬁ 3,800 to 57,000 colonies
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per 100 ml (U.S.G.S. 1970). No records are available for the impact
area per se, but it can be assumed that comparable coliform populations _
exist in the water passing through. Public Health Standards limit
coliform counts to 2400 per 100 ml for human bathing and swimming.

Very little biological information is available fér the Raritan
River in or adjacent to the impact area. Edgar (1968) in a study of
benthic algae of the Raritan River basin included the Landing Lane
Bridge area as his final downstream station. He found that the algal
flora at the Landing Lane Station differed significantly from those
located upstreamﬁ

"The flora of the river system as a whole was fairly homogeneous

with the exception of those areas immediately below large bodies

of standing water and at Landing Lane (Station DD)....At Landing

Lane Stigeoclonium lubricum was abundant year-round. In that

Cladophora glomerata was characteristic of most stations. in the

watershed, its complete absence and replacement by S.(tigeoclonium)

‘lubricum throughout the entire year at this station was con-

sidered significantly different from the pattern established in
the rest of the watershed."

He also reported other differences in the algal species found at
Landing Lane relative to upstream stationé but offered ﬁo explanation
or possible causal factors. |

In her 1967'study on the diatoms of the Raritan River basin the
late Dr. Joan Hellerman found that up to 99% of the diatoms collected
at Landing Lane in a #25 plankton net were Nitzschia palea.

Studéntsuin‘the Limnology course at Rutgers University quali-
tatively sampled the biota in the riffle area north of the Landing

Lane Bridge on 15 April 1971 and again on 28 March 1972 (Table 8).
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Contrary to the reports of Edgar (1968) and Hellerman (personal
communication) tﬁe phyfoplankton retaiﬁed by a #25 net éontainedva
large numﬁer of genera at both times of sampling. The zooplankton was
more restricted in its composition and appeared more diverse in the
1972 survey. It must be noted, however, that river plankton generally
is classed as tychoplankton ("accidental") because they either are
routed from the river bottom and attached surfaces by thé current or . .
they are washed into the main river from upstream podls. Thus, the
more recent class data may reflect either a transient state or a
general improvement in river conditions.

| Benthos organisms, unlike the planktoﬁ, are indicative of in
situ con&itions because they maintain a relatively ldng feSidence
time in or on the river bottom.  All of the benthic forﬁs reported in
Table 8 aré fery tolerant of a wide‘rangé 6f environmental conditions
and no so-called "clean-water forms" are present. The faunal compo-'
sitiﬁn found during<both surveYs is indicative of poor qﬁality water
with some evidence of a moderate level of chemical pollution.

In a study on benthic repopulation in fhe Raritan River estuary

Deaﬁ and Haskin (1964) reported a total of four species on 23 March
1959 in their uppermost river station a, which had a salinity‘of 1%.
Station & was located at New Brunswick andfis downstream from the

impact study area. Macrobenthic fauna identified were two species of

Limnodrilus, one unidentified oligochaete, and Helisoma trivolvis.
At station B (Just downstream from station &) on 10 August 1960 they

found a large population of oligochaetes (possible as many as U species),
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Erpobdella, Helisoma, Lymnaea, Physa, Sphaerium, Amphipoda (unidentified),

diptera larvae, and Cyathuras polita (a marine isopod).  Most of these

have also been reported by students in the limnology class surveys

conducted in the spring of 1971 and 1972 at Landing Lane (Table 8)
Recreationél Use

By order of 15 April 1965, the main stem of the Raritan River
from Raritan Bay to the Fieldsville Dam (upstream from the project site)
was designated as a Class TW-1 stream. The order conditioned the

classification, however, to the fo;lowing extent:

These waters are not a source of publie potable water éupply
and, therefore, standards of quality and criteria referring
’excluszvely to water supplies are not applicable. The
standards of quality and bacterial criteria for shellfish
growing areas are applicable only in areas where shellfish
harvesting is permitted by the Department lof Environmental
Protectzon]
As established by orders of 30 June 1971 (Rules and regulations
establishing surface water quality critéfia), the Department of
Environment Protection has declared thaﬁ'Class TW-1 streams shall
"be suitable for the maintenance, migration and propagation of the
natural and established biota; and for primary contact recreation ..."
Regardless of the presentxcondition of the River, therefore, any

impact analysis must con8ider its future'potential for fisheries and

for all water-related»recreational uses.

3-16



. - Except. when viewed from a distapée and an upwind vantage point
this region of the‘Raritan River curren£ly has little esthetic attrac-

) tion. Over the past 10 yearé river conditions have greatly improved,
;j' _ but the water quality sti1l is too poor for.the establishmgnt”of any
direct form‘of'recreaﬁionél use;k Coiiform counts exdeed sﬁimming
water quality standard of 2400 colonies per 100 mi.

The odor-emanating at timesvfrom the river has repelled people
— ~ from thé picnic areas aloﬁg the banks in Johnson Park. Construction
s g of the-bridge and highway‘would not héve any adverse infiuence on the
'recreational value of the river in this ares uﬁder its preSent condi-
tion.: Such constructioﬁ,,however, wili.preclude recréational use
in the future ﬁhen conditions wiil.be improved as required by law.
e Ahy impact from the runoff of chemicals generated by the use and
c maintenancé of the bridge and eléﬁéted'highﬁay is”beybnd:the_scopel

of this study.
Metlars Brodk ‘

Edgar (1970) in an experimental study on eutrophication ﬁsed

.-Metlars‘Brook. He described it as a freshwater tributary of the

i o R -. o ‘; .- | - ) 3—_17.



Raritan River on theyPiedmoht'of New Jersey. He found the stream to

‘have a mean depth of énly a few centimeters and an'épproximate width

of.one meter throughout its‘length. Keller (l95h)_described Metlars
Brook (Hillside Stream) as a small stream originating in an open unused
field, flowing ope-half mile to the'Raritan River. No hydfographié
data are available for this small'stream which‘constantly flows thfough‘
open fields and wooded areas adecent to Metlars.Lane." |
According to the topographic map bf the Plainfield Quadrangle,

this stream arises at an elevation of about 75_feet in a wooded

section east of Metlars Lane at & point about midway between the inter-

section of Bevier Road and Davidson Road with Metlars Lane. The
strégm drops to an elevation of 20 feet north of River Roadlat a
point approximately 1500 feet from its mouth; this is roughly one-
third of its course. The stream paséesvrapidlyvthrouéh.a relatively
deep_raVihe ﬁhrdugh most of its course ﬁntil'it reaches tﬁe elevation ‘
of 20vféet at whi§h>point the stream banks‘are‘fairly,low.v'As it
passes through Johnson Pﬁrk'thé stream tends to ﬁeandef. ,Conée-
quently, the baqks are severély undercuf at times of\floqding.

;Nd published informatipn is available on the‘féﬁna of this
stream. Edgar (1970) listed (in an Abpendix to:hiS'Ph.D; thesis)
’lh8 species and varieties of diastoms identified,in Metlars,Brook from
30 Juné to 19 July 1968. ’This is approximately the maximﬁm number

predicted for'many streams in the Uﬁited States. Keller (1954)
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_reported the following number of species in the various algae groups

 from Metlars Brook (Hillside Stream):

Greens . 29

. Euglenoidé . oy

Diatoms  | " ko

Yelléwgreens ' -3
Blue-greens ' 5

| | Totali | 81

-Diatoms, while fewer in number than reporteq By Edgar (l970’,yare the
dominant algal species.' | |
’ ‘The only chemical and physical data foﬁnd on-thié stream were

reported by Keller (195&). He measured a femperature :aﬁge~pf 28°c
ih July to 1°C in January and s rather constant pH between 6.7 and
7.6 ofer'the two year period of study. |

Apparently only one chemical analysis was performed on the water
of Metlars Brook (Hillside Stream) by Keller (Table 9). Dissolved
oxygen on’é3_December 1953 was 9.75 cc/litef at 5C (=‘i07%.éatﬁration).

Too 1itt1e is known about this small stream to evalﬁate its
eCologiéai uniqueness or iﬁpoftance.‘ It seems to se?ve mainly as a
vital»ﬁatérway for land drainggé. Iﬁ 1ts>present stdte,’however, it is
ﬁ very pleasant 1andscapekféature and constitutésvho economic or

health problems.
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Summary of Findings

Construction and operation of-tne RontetlB Freessy es proposed
nould have little'orvno effect on the supply‘or suality‘of
Delaware and Rsriten.censl water currently aVeileble to the City
of New Brunswick and Middlesex Water Company nor would there be
any deleterious effects on the quallty of Raritan River water at
this point. | |

Flooding regnlarly Occnrs in this section oftthe’river and.these
wsters nroceed‘rspidly downstream within thevfloodway area. Any
impediment ‘to this flow, such as the constructlon of the elevated
hlghway in the park on fill will result in a back up of flood
water. Thls impounding or stilling of flood water. would result

in the sedlment load carried by otherwise fast-flowing flood

'waters, be1ng dep051ted in the floodway instead of being carried

‘dovnstream into the estuary. ,Such plscementgof fill would be

contrary to the recommendations of the State of New Jersey's

Flood Hazard Report No. 2: Reriten River (March 1972).

Accelerated water velocities in the restricted floodway at tlmes

‘of flooding most likely will ceuse excessive scouring of the

river'bed in the main channel,snd erosion slong the eastern bank.

Trensporting the'canalrwetervvia,conduits and filling the cansl

 ‘bed will destroy an aquatic and semi-aquatic habitat and the blota

nowgassocieted with this waterwey. Organisms residing in the ;



region to be filled are not rare or unique with respect to their
assemblage or behavior. Theif demise wouid have no measureable
influence on the»vildlife in regions outside of the impact area.
There wouid'be a substantial degradation, however, of the existing
and potential recreational values dséociated with'fhis aquatic and
semi-aquaticbbiota.

An alternative plan to conétruct fhe Route 18»Freeway by widening
the Albany Street Bridge and River Road would have minimal in- |
fluenée on the environmental factors associated with‘thé canal .

and river system.
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Tbble 1: Dlscharge for the Delaware and Rarltan Canal

at Klngston, New Jersey.

_Daily

1955-1965.

Discharges (cfs) -
: . o - Yearly , ' Yearly
Water Year - Date Maximum - Date ~Minimum
55-56 ‘July 1, 1956 94 ' ‘October 16, 1955 12
56-57 April 6, 1957 174 ' December 15, 1956 = 50
57-58 March 26, 1958 108 March 1, 1958 57
58-59 "October 8, 1958 98 November 18, 1958 10
' 59-60 July 15, 1960 - 96 December 14, 1959 44
60-61 November 3, 1960 102 October 29, 1960 53
- 61-62 September 14, 1962 129 September 23, 1962 20
62-63 “July 2, 1963 132 April 23 to 28, 1963 62
63-64 July 14, 1964 129 October 2 to 4, 1963 75
64-65 ‘June 9, 1965 121 July 8, 1965 63
‘Data Source: SurfaceiWater Supply of New Jersey. Stream Flow -
R - Records. Special Reports Nos. 20 and 3l1. Prepared

by ‘the U.S. Geological Survey in cooperatlon with the
© State of New Jersey.
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Table 2: Physico-Chemical Analyses of Raw Delaware and Raritan Canal water (1971-72)
Data provided by The Water Department, City of New Brunswick.

Date Color Turbity Iron pH Alk
Jan. 5 1971 25 15 0.4 7.2 44
12 20 10 0.4 7.0 38
19 25 15 0.3 6.9 40
26 25 15 0.4 7.1 44
Feb 2 s0 15 0.1 7.2 35
9 225 60 0.4 22
) 17 160 - 50 0.1 12
© 23 130 30 0.1 20
Mar 2 110 45 0.2 24
9 120 40 0.2 6.8 24
16 190 25 0.17 6.8 22
23 00 25 0.15 7.1 28
30 100 20 0.25 7.1 22
Apr 6 40 10 0.2 7.3 38
13 80 30 0.2 7.1 28
20 50 15 0.1 8.2 23
27 70 20 0.1s . 8.2 30
May 4 30 15 ‘ 0.2 8.2 36
11 60 30 0.1 7.8 32
17 40 30 0.2 7.9 32
21 80 25 0.15 7.6 34
27 60 25 , 0.2 7.8 32
June 1 50 20 : 0.1 7.8 36
8 60 15 0.2 7.9 42
15 50 15 0.1 8.0 46 :
... 222= - 8O - 15 - - - 0.15" 7.9 48

29 50 10 0.5 8.0 54
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Table 2 continued.\

July 6
13
20
27

Aug - 3

10
17
24
31

Sept 7
14

21

28

0ct 5
12
19
26

Nov 1

16
22
30

Dec 7
14
21
28

Jan 4
11

18
25

1972

Feb* 1

15
22
29

14
21
28

\

+ Strong musty odor on raw canal water sample reported.

* On Feb. 6 Phenols was incured in canal supply and all canal .raw samples

Color

50
50

40

40

80
50
30
20
190

90
119
90

100

50
50
50
60

90
50
70
70
260

210
65
60

45

40
80
80
70

40

40
100

90

60

100
120
100
130

Turbity

15
10
lo
10

12

10

7
60
39
25
30
25

20
20
20
20

15
30.
20
20
110

70
25
10
10

20
35
35
15

15

20

35
40
30

. 30

60

- 30

40

Iron

0.15
0.1
0.1

1 0.05

0.1

- 0.07

0.1

0.05

. 0.35

0.15
0.15
0.2
O.i

0.15

0.1

0.1
0.1

0.1
0.1
0.2

0.15
0.05

0.1

0.1
0.1
'0.05

0.15
0.2
0.15

0.15

0.1

0.1

0.2
0.15
0.15

0.15
0.1
0.15
0.2

for Feb. reported to have a musty odor.’

[E2

N fJ-\l o)
o w © A

.

7.5

7.4

6.7

v.
BN

o
O

- 40

42

30
48

22

26
20

32
43 -
28
40

44
40

40

44
40
50
20

22
32
26
2s6

32
20
16
30

30

24
10
20
18

22
14
24
28
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Tmﬂg 3. Analysis of Water taken from Delaware and
o Raritan Canal on March 20, 1950.

Measurement o . *Reported Value
.‘Turbldlty » « SR . 23 |
Color : ‘ e . -~ 30
pH ) : R 8.6
Total Solids 165
N-NH, . 0.5
N-’-NO2 - - ‘ , 0.004
N-NO, : . 1.8
- Si (as 5102) A | 10
‘Na & K (as_NaZO) ' 0.79
Mn S , , 0.1
Fe (as Fe203)’ ’ B ' 0.4
‘Al (as Al, 3) _ ’ 2.0
Total Hardness (as CaCO ) v 64

* All values reported in unlts of mllllgrams per liter
”_except for turbidity, color and pH which are expressed
in terms of standard units. :

'v Data Seurce:‘ Unpublished data of C. ‘Henderson;'Rutgers

Un1vers1ty, as reported by R.N. Renlund (1953)
- in his Ph. D thes1s.
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Table 4. Relation of Current Velocity to Substrate
‘Approx. -Diam. '

Velocity (ft/sec) ~ Particles Transp. 3 _ : .
' ~ L (mm) . Habitat classification Nature of Substrate
Greater than 4 4o torrential o rock
Greater than 3 20 torrential ' heavy shingle
Greater than 2 . 11 "non-gilted ‘ -~ light shingle
Greater than 1 5 partly silted gravel '
Greater than 0.7 1.3 . : partly silted sand . : , ,
Greater than 0.4 0.5 , " silted - silt ST o
Less than 0.4 0.2 R ;

pond-like B ' ~ md
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- Table 5.

-Water Year

Peak Discharges for Raritan Rivef at
1955-1065.

Bound Brook, New Jersey.

Discharge (cfs).

‘Data Source:

February 8, 1965

16,900

. Date Peak ‘Daily Mean
 55-56 October 15, 1955 26,700 22,600
. 56-57 april 6, 1957 15,400 14,400
57-58 ‘February 28, 1958 21,500 16,500
' 58-59 October 26, 1958 12,300 8,900
59-60 ~ September 13, 1960 19,200 15,000
60-61 March 24, 1961 15,600 12,100
61-62 March 13, 1962 119,500 14,600
 62-63 March 7, 1963 15, 300 10,300
63-64 January 10, 1964 16,000 12,100
64-65

12,700

Surface Water Supply of New Jersey. Stream
"Flow Records. Special Reports Nos. 20 and 31.

Prepared by the U.S. Geological Survey in

 cooperation with the State of New Jersey.
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‘ v | , ‘ Table 6. Chemical Analyses for Raritan River at or below Gaging Station near Bound Brook, N.J.
' From U.S. Geological Survey records; chemical analyses in milligra.ms per liter.
[ - S Date Mean Silica Iron Manga- Calcium Magne- Sodium Potas- Bi=- Carbon- Sul-
' ' | of discharge (5102) (Fe) nese (Ca) sium . (Na) sium carbon- ate - fate
C- ' o i . collection (cfs) (Mn) (Mg) ' (K) ate ‘(C(\B) (504)
5 , (HCO
oo , , | | ~Jan. 18,'66 152 -- -- - -- -- A201 - 73 0 356
L . ‘ : Feb. 28 1000 - - -- - - A27 - 12 0 76
. . o Mar. 20 350 6.2 0.30 0.10 19 7.2 16 2.9 25 0 57
| T ; | o Apr. 20 1540 -- -- -- - -- Al6  -- 22 0 55
' May 23 1120 - - -- -- -- Al5 -- 10 0 59
| o | June 30 138 6.7 70 15 28 11 67 6.0 14 0 147
j ; ’ o . ‘ ) Aug 30 70 -- - -- -- -- A327 ~-- 41 0] 583
‘ Sept. 30 279 13 .64 20 25 8.2 24 4.9 10 0 82
: - nct. 27 560 -- - - -- -- A33  -- 11 0 99
o , | Nov. 23 211 -- -- -- -- -- Al27 - 10 0 244
| ‘ | Dec. 13 432 11 0.56 0.22 24 8.5 32 4.0 13 0 89
| Jan. 26,'67 1430 - -- -- -- -- Al6  -- 24 0 54
| : | 7 Feb. 28 671 -- -- -- -- -- A22 -- 29 —- 0 58
i S : Mar. 15 2170 -- -- -- -- - Al7 -- 23 0 53
{’ o | Apr. 12 683 6.9 .58 .00 15 5.8 18 2.5 18 0 54
' May 5 737 ~-- -- -- - -- Al3 -- 24 o 47
| May 24 680 -- -- -- - - A18 -- 26 0 55
. June 27 329 -- -- -- -- -- A72 -- 25 0 97
_ | July 21 464 9.5 .45 .08 23 7.7 16 3.3 48 0 48
] ' | Aug. 24 374 -- - -- - -- A55 - 23 0 120
Sept. 28 234 -- - -- - - A77  -- 12 0 167
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Chloride Fluo-

Dissolvedr

Hardness

Date Nitrate'Phosphate ‘ Specific pH Col-
of - (C1) ride (NO,) (PO ) solids as CaCoO conduct- or
. '3 4 . 3 .
collection (F) (residue C ‘ ance (mi- .
a al- Non-
v at 1800C) . cromhos at
B cium, car- 250C)

Table 6 continued. mag- bon-

; : nesium_ate ‘

Jan,18'66 200 -- 4.2 o -- 280 220 1500 7.8 5
Feb. 28 36 -- 13 -- -- 92 82 357 6.3 5
Mar. 29 22 0.2 9.5 0.72 168 77 57 264 6.5 5
Apr. 29 16 L e- 8.3 -- - 70 52 " 231 6.8 25
May 23 16  -- 8.4 - -- 66 58 230 6.1 25
June 30 70 .0 20 .78 416 115 104 622 5.8 100
Aug. 30 285 - .4 -- -- 332 299 2160 6.2 100
Sept. 30 32 4 21 .26 228 96 88 335 .0 7

7 oct. 27 37 -- 17 -- -- 105 96 390 . 5
_Nov. 23 118 -- 29 - -- 175 167 959 100
Dec. 13 - 36 0.2 31 0.58 241 95 85 371 . 7
Jan. 26,'67 18 -- 11 -- -- 76 57 240 2
Feb. 28 27 - 8.2 - -- 82 58 286 6. 1
Mar. 15 18 -- 7.6 - -- 69 50 231 . 2
Apr. 12 22 .2 9.5 54 167 62 47 243 .9 10
May 5 20 - 7.6 - - 74 55 241 . 20
May 24 21 -- 8.3 - - 76 55 258 . 20
June 27 36 R 12 -- -- 112 92 407 27
July 21 22 .1 9.9 60 171 89 52 276 . 16
Aug. 24 60 -- 18 -- - 124 | 105 547 .0 30
Sept. 28 83 — 20 — - 149 139 700 6 16
A Calculated Na plus K, reported as Na.

|
l
1
]
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Chemical Analyses.for Raritan River at or below Gaging Station near Bound Brook, N.J.

Table 6. From U.S. Geological Survey records; chemical analyses in milligrams per liter.
(Continued) - - ,
M te Mean Silica Irom Manga~ Calcium Magne- Sodium Potas-' Bi=- Carbéhé Sul-
- of . discharge (Siﬂz) (Fe) nese o (Ca) sium (Na) ‘sium | carbon- ate fate
*ellection  (cfs) - (Mn) (Mg) (K) | ate (co,)  (s0,)
(HCN ) k 4
—— — ‘ ‘ A : i
Oct.23, 1967 277 8.3 .93 .72 69 23 150 7.2 . 3 0 351
Nov.21 332 - - - 38 - 14 A55 - 45 0 120
Jan.25, '68 1090 - - - 20 8.2 A26 - 22 0 68
Feb.20 526 - - - . 29 11 . A36 - 55 0 86
Mar .20 4160 8.1 .45 .16 11 4.7 7.8 2.9 11 0 34
Apr .29 693 - - - - 21 8.5 A29 - 36 0 73
June 12 4430 - - - . 25 © 8.2  A33 - 42 0 75
June 26 734 L - ) - - 18 6.1 Al7 - - 40 0] 43
July 16 208 - - - 34 6.0 A40 - 58 30 53
Aug. 13 152 - - - 49 15 A99 - 127 0 207
Sept. 19 = 131 - - - 64 22 A173 - 5 0 339
Oct. 25 228 6.8 .75 .60 68 18 142 13 '3 0 320
‘Nov. 22 661 - - - 23 7.9  A65 - 23 0 72
Dec. 30 713 - - - 19 7.8  A29 - 16 0 62
Jan.28,'69 683 9.8 52 .17 22 6.5 16 3.2 14 0 58
Feb. 19 368 - - - 27 9.9 A67 - ' 53 0 110
Mar. 20 1570 8.3 .12 .04 17 5.4 10 2.4 16 0 40
Apr. 30 560 - - - 17 6.8 Al9 - 30 0 51
May 29 249 - - - 24 7.4  A26 - ' 40 0 61
June 19 331 - - - 49 11 Al126 - L7 0 230
Nct. 29 187 - - - 5.8 11 - - 4 0 179
Nov. 18 . 410 . - .84 .49 32 10 - - 18 0 108
Dec. 29 1170 11 - - 17 6.3 11 1.2 27 0 40
Jan.20,'70 646 - - - 20 8.0 A23 - ‘19 0 51
Feb. 27 604 5.8 14 - .24 33 10 35 . 3.4 -8 0 104
Mar. 23 2990 - - - 18 6.5 A 9.7 - 24 0 40
May O5 700 6.1 .11 .12 20 8.0 14 3.5 38 0 52
~ May 21 927 - - - 16 5.5 Al8. - 40 0 34
June 26 335 - - - 17 5.0 A49 - 23 0 81
July 23 140 - - - 37 9.5 A34 - 34 0 81
Sept. 03 120 7.3 .19 .70 70 18 145 8.8 2 0 325
Sept. 28 263 - - - 36 9.7 A71 - 15 0. 145
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Chloride Fluo- Nitrate Phosphate

Diésolved

Date ‘Hardness Specific pH Col-

of (Cl) ride (NQ3) (POL) solids - as CaCO, conduct- or

collection ' (residue Cal- N .ance (mi=-

at 1800°C) a'- on- cromhos at
i . cium, car- oc
Table 6 continued “ mag-~ bon- 259C)
. S nesium  ate
Oct.23,'67 151 .1 28 .83 854 267 264 1310 5.4 80
Nov. 21 60 - 19 - - 153 116 610 6.3 25
"Jan.25, '68 31 - 10 - - 84 - 66 325 6.2 9
Feb. 20 - 36 . - 12 - - - 118 - 73 450 6.5 5
Mar. 20 10 1 6.9 .23 107 47 38 159 6.8 5
Apr. 29 28 - 7.8 - - 88 58 - 328 6.6 5
June 12 32 - 12 - - 96 - 62 377 6.6 10
June 26 18 - 5.7 - - 70 37 234 6.9 5
July 16 29 - 2.5 - - 110 62 . 376 9.2 4
Aug. 13 114 - 2.1 - - 184 162 907 6.0 4
Sept. 19 183 - 18 - - 250 246 1460 5.7 85
Oct. 25 160 .2 44 .83 783 244 241 1240 5.1 50
Nov. 22 89 - 15 .53 - 90 71 319 7.6 25
Dec. 30 36 - 15 .51 - 78 - " 65 304 6.2 8
Jan.28, '69 22 .3 18 .42 171 82 70 256 7.2 10
Feb. 10 67 - - .55 .37 - 108 65 539 6.8 12
Mar. 20 15 .3 9.2 .38 131 65 52 184 7.1 8
Apr. 30 19 - 10 .44 - 71 46 241 -~ 7.6 7
May 29 20 - 18 .56 199 91 ' 58 " 323 7.6 12
June 190 115 - 42 .90 - 168 162 927 6.0 75
Oct. 29 102 - 45 1.6 - 190 186 816 4.9 40"
Nov. 18 57 - 29 1.1 - 121 106 496 6.8 20
Dec. 29 19 .2 10 .36 144 . .69 47 222 7.7 10 ~
Jan.20, '70 37 - 17 .91 . - 83 .68 320 7.3 5
Feb. 27 49 .2 23 .28 298 124 117 455 6.6 20
Mar. 23 17 - 9.5 .35 - 72 152 212 6.9 5
May 05 22 .3 8.5 .44 154 83 152 265 7.0 8
May 21 18 - 8.6 .56 - 63 30 229 7.2 4
~ June 26 38 - 16 .87 - 63 44 400 6.5 20

July 23 52 - 25 1.7 - 132 104 448 6.2 12
Sept. 03 160 .2 37 1.0 808 249 247 1250 5.0 75
Sept. 28 66 - 34 1.3 - 130 118 619 6.5 35
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. Table 7. Spectrographic analysis, Raritan River below Bound Brook, micrograms per liter
Date Mean Discharge Aluminum Barium Beryllium Boron Cédmium Chromium Cobalt
of (cfs) (A1) (Ba) (Be) (B) (Cd) (Cr) (Co)
collection ~
Apr. 12, 1967 - 70 50 £0.3 70 - 2 {1
Oct. 24, 1968 150 25 50 <3.0 110 <140 K25 {15
Sept. 29, 1969 748 40 31 £0.7 73 435 {4 {2
Sept. 03, 1970 120 50 62 <2.0 170 <150 Q12 <15
Date Copper Iron Lead Lithium Maganese Molybdenum | "Nickel
of (Cu) (Fe) (Pb) (Li) (Mn) (Mo) (Ni)
Collection B
Apr. 12, 1967 5 120 2 4 150 3 8
Oct. 24, 1968 3 55 Qs 8 440 10 13
Sept. 29, 1969 6 55 3 3 110 2 7
Sept. 03, 1970 8 160 L7 - 8 660 12 13
Di;e Ru?égium S?iv?r St?gn;ium ‘Tin Titanium Vanadium Zinc

. g (Sr Sn Ti .
Collection g , , (Sn) (1) (V) (Zn)
Apr. 12, 1967 =5 £o.2 140 L2 1 1 {75
Oct. 24, 1968 13 L2.0 310 430 6 <9 <430
Sept. 29, 1969 7 £0.4 130 <4 {4 L2 <140
Sept. 03, 1970 7 £o.6 360 <2 7 <7 <620
: . ( .
< Less than figure shown.
;




Biological Survey of Raritan River in Vicinity of Landing Lane
Bridge. Cnllections and analyses performed by students enrolled in
Limnology Course. Rutgers University. Presence of organism indicated by an X.

Table 8:

Date of Survey

Community

Taxon April 15, 1971

March 28,

1972

Phytoplankton

Zooplankton

Benthos

Nekton

9¢-¢

Cymbella ’ X
Fragillaria
Pinnularia
Nitzschia
Diatoma
Navicula
Meridron
Suriella
Synedra
Asterionella
Melosira
Eudorina
Stigeoclonium
Mougeotia
Ulothrix -
Cladophora
Spirogyra
Chaetophora
Pediastrum:
Coelastrum
Closterium
Tribonema

Oscillatoria X

XX XX KK MK KKK XK K

Keratella
Polyarthra : , - X

Notholca
Copepoda (nauplii) =
Cciliata ' ‘
Nematoda
Tendipedidae
Tardigrada
Ostracoda

(pupa)

Tendipedidae (larva)
Physa :
Lymnaea

Helisoma

Placobdella
Erpobdella

Garmmar us

Asellus

XXX XX

Fundulus (killifish)

Anguilla (eel)

Gasterosteus (three-spine
stickleback)

X

KX XXX

XX XXM E XK MU XE XX RK XXX KKK XX XXX AR
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Aluminum (as A1,0

Table 9: Chemical Analysis of Metlars Stream_(Hillsidé

Stream, Keller 1954) for March 19, 1954.

Constituent

- NHa—N

N02-N”

NO3eN

Silica (as So0,)
3)

Iron.(as Fe203)

mg/liter
.02
.008

1.4

; Constituent

_Sulfur (as SO,)

Célcium.(as Ca0)
Mg (as MgO)
Manganese (&Mn)
Phosphorus (as PO4)
Chloride (Cl)

18.3
7.3
39.6

0.0

0.4

7.0
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Part 4
Vegetation
Horace A. Somes, Jr. and Jack McCormick

Jack McCormick & Associates
Devon, Pennsylvania 19333

To describe the vegetation on and near the proposed and

' alternative rights-of-way, a map was prepared from aerial photo-

graphs and site inspections.

Previous Studies

The végetation of the Raritaaniver,flood‘plainIWQS‘
studied‘by‘Bueli and‘Wistendahl (1955) and Wistendahi:(1958). ‘Oﬁ
the north'bank'from’Lgnding Lﬁne upsfréam‘for approximately one
mile, the River.isrbbrderéd by e natural levee, behind which was a
maréhland (Wi;téndahl; 1958). The better drained sections of the
levee and the-mbre elevated lands hprth‘of the m&féh area wére‘ |
cleared durihg'thé Colcnidl Period for farms, mills, and»warehbusea.
Much of this iand had been ébahdoned'by late nineteenth éenfury,
however,‘andbéﬁée again is bécomihg fdrested; The margin of the
lévee neafést the River was:leéstidisturbedby‘éiéarihg, and now

¢ .

is covered with trees of various sizes and species. The marshland

- is covered by grasses,‘sedges,'énd other’hérbaéebus plants.

On fields'disturbed most recently,'woody'plants‘verevrepree'

sented principally by shrubs and:vines; such as silky_dogwood,

bayberry, and poison ivy. The first trees to appear w¢re rédC¢dér,
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wild Cherry,'réd‘ash and white ash. Ash forests, with occasional

~elm, basswood, pin oak, hackberry, and box elder, were characteristic

- of the oldest flelds.

The levee at Raritan Landing‘had not been cleared for ﬁany
years, and was covered by a strig of forest no wider than 90 feet.

The most common tree species on the levee were black willow, river

birch, silver maple, sycamore, and box elder;"American elm, ash,
" hackberry, basswoed, hbney locust, and swamp,?hite_bak were less
,abundaht, In some places poison‘ivy,.Japanese'honeysﬁckle,_bladder- ’

nut, and grape-were common as an‘understory,

A rather extensi#e;marsh exlsted behind.the levee at-the Landlng.‘
Grasses and sedges generally were the most common plants, and 1ncluded
broad—leaved cattall rice cutgrass, sweetfl&g, bur-reed and sedge
(Carex strtcta) Goldeqrod, knotweed, t;ckseed sunflower,-Joe Pye
weed, 1ronweed, and Neernglaﬂd aster wefé aﬁundant loeally, and duck-
weed cevered the eurface‘of‘standihg”watér durihg‘the’summer. Silky
dogwood was the most common shrub marsh mallow and poison 1vy were

ebundant 1n_places. Small ash elm, pln oak, swamp whlte oak and

honey‘locust,trees were‘scattered in the area.

‘bLandScape Types

Fifteen léndscape types wére,distingﬁished‘during’field

inspections. Eleven of these describe ereas;covered:by natural,
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semi-natural, or cultivated vegetation; . The four other 1dndscapé'

types include water, water-related areas, and intehsive cultural-

use areas.

Vegetation Types

Upland Forests in the study area are composed lérgely‘of-

ash, but American elm, slippery elm, sycamore, wild cherry, tree-
of;hea#en, Norway'maple, basswood, sugér maple, honey locuét, mul-'.
berry, American béech, white oak, red oak, shagbgrk hickofy, and
black lqéust are frequent associates. White pine, ﬁnlip poplar,

and bur oak also were observed. The undergrowth , which is more or

~ less continuous, includes hackberry saplings, maple-leaved viburnum,

‘nannyberry, blaqkber:y, rose, Japanese honeysuckle, and grape. - These

forests grow on upper terraces and on slopes which are infrequently

or never flqoded.

Rivérbank Forestsvare/well developed on the‘flood plain of
the Raritan’RiVer, Red ash and white‘aéh are the moét abundant‘tree
speciésf River birch, box elder, red maple, silver maple, bléék
willow, swamp white oak, and slippery elm are common éséociaﬁes.

The sparse undergrowth ié cdmposed of silky dogwood, barberry,

blackberry, and grape.

' In Parkland Forests the tree canopy overspreads more than 50
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. : percent of tne s,oil' surface, the ground la,yer usuaﬁy is a mowed
t} ' grassland, and tne nnderatory is absentvor ie‘composed‘of occa~

e v sional cultiVated‘shrubsj(forsythia, privet;kand varioua ever-

- . greens). The canopy of parkland‘forests is variable; tut in the
publicvparkskdt,generally‘is oompOsed of trees of upland or river-
ibank forests'(pin oak, red oak, red ash; ﬁhite ash,vAmericandeln;
black wiilow,*sycamore“ired'maple,-silver naple ‘honey locust

- and others-). Near homes, mulberry, Norway maple, Norway spruce,

white pine, black walnut and other planted trees ‘are common. R

o - Evergreen Plantations are composed of exotic conifers, par-

,,,,,

‘ticularly pineSfandvspruoes, or native,redcedars;

Mlxed Oldfleld Forests occupy land formerly used for agri-

veculture or otherw1se dlsturbed and allowed to revegetate. -Common;
oldfield tree spec1es noted were treefof-neaven5”waldablackkcherry,
hackberry;eblack locust,,crabapple;e#hite‘aeh, mulberry; and red-
cedar. - Blackberry; rose"matle—leaved vibﬁrnun;'bayberr&, sassafras,

o ’iand nannyberry are abundant in the shrub 1ayer W1th Japanese honey- n

| suckle, p01son 1vy, grape, catbrler and other woody vines. Broom-
sedge is the_characterlstlc herbaceous component, but goldenrods,

, Queen'Annefs-laoe, and”other'broadéleaved.herbe‘are:Conspicuous

- ~ locally.



Redcedar Oldfield Forests are nearly pure stands of redcedar
with various shrubs and herbs. Similar stands in the New Brunswick

region were describedmby Bard (1952).

Oldflelds are shrubby and herbaceous growths on lands for-

merly cultlvated or otherW1se dlsturbed. Blackberry, bayberry,

w1nged sumac, smooth sumac Japanese knotweed broomsedge poison

',ivy, sassafras, Japanese honeysuckle bush honeysuckle and rose

are common. Because trees are absent or scattered these areas

probably have been cultlvated more recently than oldfield forests-

‘ Or_they'are‘mowed or-burned;perlodlcallyx

A Shrubland area in Johnson’Park'east of Landing Lane is
covered primarily'by silky dogwood. Occas1onal pin oaks hamthornes,
rushes, sedges, and grasses also occur.' It borders @ large stand

of rlverbank forest north of the Rarltan Rlver.;’

Marshland is lowland covered by grasses, sedges, and rushes.

Common reed is the most consplcuous specles.zr_b
Gras$lands are mowed graSs areas with Ornamental'shrubS‘and"
few or no trees. If trees .are present, thelr crowns overspread less o

than 50 percent of the ground.
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Areas Without Vegetation
Open Water includes the;normal channels of the Raritan River,
Delavare and Raritan Canal and of smaller streams, and ponds.

Mudflats are alluvial deposits of sand, gravél, and/or silt
associated with‘the Raritan River..  These areas are flooded ffe-

quently and are barren of rooted plants.

Bare Areas have been denuded or kept free of vegetation by

scraping, intensive use (trampling), or surficia1 fi1ling (rail-

road ballast, gravel).

Description of Existing Landscape Conditions

" South of the Raritan.River

The embankment_of the Delaware aﬁd Raritan Canal eaét of the
Johnson énd;Johnsbn facilities:generaliy is about 30‘fee£ wide,‘although
it is TO feet wide'in the vicinity»of the Pennsylvahia‘Railroad bridge.
The.tbp of the embankmeht is no moreythén 5 feet above the high.fide
level. Tﬁe prihcipal‘vegetation cover is a riverbank foreSt in which
ashes as gfeat.#s»B inches in diameter are common.

Upland forests predominaté on much of the femaiﬁder of the
vegetated portion~of the project area. 1West of the Johnson and

Johnson faciliﬁies the Cénal,embankment7generally is 60 to TO feet
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wide and more than 15 feet sbove the high tide level)» Thevtowpath
is a barren strip 6 to 10 feet‘wide‘along the crest of the eﬁbank- 
ment. Most of the embankment is covered by upland forest in which',
Norway maple and ash ranging to 10 1nches in dlameter are common.

A few black willow (max1mum diameter 24 1nches) and silver maple '
(16 inches) trees were observed along the lower slopes ‘of the eme

bankment. Upland forests also occupy a 30 to 80 foot wide bank

valong the steep south bank of the Canal from Landlng Lane to a p01nt

150 feet north of Seminary Street. From Landlng Lane»to Huntington
Street, the forest is bounded on its,uplaad edge by George Street.
Parkland forests composed principaily of»Norway maple (8 to 16
inches in diameter) occur in Buccleuch Park along the‘oppositebl
(south) side of George Street from;Landing;Lane to,College Avenue.
Between College‘Avenue and Huntington Street parkland forests assoé.
ciated,with residences line the south’side of George Street. Beyoﬁd
Huntington Street, however;*the‘uoiaﬁd forest is sepa}atedsfrom
GeorgeVStreet‘by a stfip of developed iandaon which three dormitories
of Rutgers Un1vers1ty are located

Southeast of Semlnary Street the south bank of the Canal
largely is occupled by bulldlngs, pavement -and bare areas to leam
Street. From‘leam Street to the llm;t of»work, publlc and private

buildings and paved parking afeaS‘near the prOpoSed fight—of-wayvare

' separated from the Canal by bare areas, oldfield forests, riverbank



'''''''

foresﬁs; oldfields, and é‘narrow strip'of_grassland. .

" Tidal mﬁdflats 5 té 10 feet wide occupy the area immediately
northjof the Canal émbankmeﬁf and'primarily‘west of the Johnson
and thnsén facility, A narrow‘band of shrubland, marsh, and. mud=
flats occurs along the south‘bank'of~the Canai ahd waslmapped as

mudflat.

- North of the Raritan River, and South of River Road

- " Johnson Park, an ihtensively managed public recreational open
spaée on the level flood plain, lies between the alternative align-

ment and the Raritan River from the Penn-Central Railroad westward

' beyond Landing Lane. A mudflat that borders the Rariﬁan River through-

out the length of the park generally is 10 to 20 feet wide; although

" in places near Metlars Brook it is 120 feet wide. -

West of Metlars Brook aﬁd south of River Road, the land is
covered primarily by riverbank forests and shrubland. Between Park ,
Road and the Raritan River, the riverbank forest is éomposed laréély

of silver mapies (to 10 inches in diameter). Other species-of,ﬁrees

and some shrubs océur'along the edges of this stand.l Box elders and

‘ashes to 8 inches in diameter are commbn. ‘Mulberry (6 inches), swamp

white oak (30 inches), and river birch (10 inches) also occur.

Common elderberry, grape, siiky dogwood and, at places along the
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River?_reed canary grass alsovgrow'in the‘understory. The central
third of this stand, howerer; contains only\mUltiplertemmed silrer,
maple\(indivddual,stems to‘10~inches in diameter), rith a.dense
groundcover of jewelweed;‘ | | | |

West of Metlars Brook the southern half of the tract between

‘Park Road and Rlver Road contalns shrubland and r1verbank forest..

The forest is composed of a varlety of rlverbank specles and has a

thick.undergrowthvof‘shrubland speCies;‘ Most of the northern half

of this tract is covered by a'grasslanduinterspersed with several

A parkland forests composed pr1nc1pally of ash (to 10 1nches in dlameter)

Johnson Park east of Metlars Brook is characterlzed by grasslands,
although scattered stands of parkland forests occur partlcularly in ;f
the central sectlon near the»deer pen ~Between‘Hillcrest Road,and
Metlars Brook the pr1nc1pal components of" the parkland forest are

ash (generally 6 to lO 1nches in dlameter) pin oak (8 to 10 1nches)

" and 51lver maple (10 to 15 1nches) Black walnut, honey locust, and

. swamp‘whlte osk are less common associatesg A smaller stand of park-

land,forestvthat‘is»located near River Roadrnortheast of the racetrack

‘contains Several ash trees (to 28 inChes'in:diameter).and honey locustS‘

(12 inches); An evergreen plantatlon of redcedar is located near the

:RiverbRoad-Hlllcrest Road 1ntersectlon. Sycamores (8 to 10 1nches in

dlameter) have ‘been planted along River Road and Hlllcrest Road and

are mapped wlth the grassland because they are . spaced wldely.
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Parkland forests are'the'predominant coVerffrom the deer

pen to the ténnis courts. Grasslands are scattered in the area and.

a marshland was mapped inside the deer pen. Ash (genefally 8 to lS
inches iﬁ diameter)'is the most comen tfee sﬁecies, ?rincipal asso-
ciates are swamp white oak ‘honey-locﬁst‘ red'oak, pih oakd and hack-~
berry. Crabapple and dogwood have been planted in several areas,
most of wh1ch are within grasslands.‘

'Gras51ands are predominant from the tennis eourts te the i
Penn-Central Railroad. Trees,ocCur'a;ong-River~Road7.but in only
a few places were they denseeenoqgh to be mappedaas parkland_ferest.
Ashes (8 to 12 inches in,diameter) dre most common, but there also
are numerous individualS'of gray birch (maximum‘diameter S.inChes),d
riverdbircﬁ (8vinehes),'hackberfy (12 incheé);‘hoﬁey loeust.(B iaehes),
and sycamore (10 inches)- Crabapple, forsythla ~winged euonymus, ‘and
small dogwood have been planted along the edge of Rlver Road.

Between the Penn—Central Rallroadiand Albany Street “parkland

forests and grasslands a55001ated with re51dences and the Devonshire

Arms Apartments are the prlnc1pa1 vegetatlon types.‘ Several small

areas of‘oldflelds, mixed oldfleld[forest, and'rlverbankVforestyalSo

" occur. High embankments on both sides of the railroad are covered by

a mixed oldfield forest.

The area east of Albany Street is. covered by parkland forest

assdc1ated with the H1ghland=Park Jewish Center. A narrow band of

fiverbank‘forest separates the parklend forest from thevRaritan River.
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North of River Road and East of Metlars Lane

" The north side of River Road is‘markéd,by_a.shafp rise in
topography. The vegetation is ¢ompo$ed largely of grassland, upland

forest, and pafkland_forest‘on residential lots and the property of |

‘the Cenacle Retreat and Kaplan and Sons (014 Queens Gallery).

An upland fores£jb§rders River Road for approximately“BOO
feet,oppqsite the Johnsqn‘Park racetrack. Pin‘oak_ﬁp to l0-inches
in diametér and ash are common, but h§ckberry (to T inches) is
eSpecially abundant along Rivef Road. Cherry, shagbark hickory,
black walnut, honey lécust, red oak, and redcedar are less common
components of the forest. Japanese honeysuckie and poison ivy
form a thick ground cover in manj places.. A red piné‘stand (8 to
10 inches in:diémeter)vwithin ﬁhe'uplénd'forest,(appr@kimately 150
‘feet from.River Road) was’mapped as ah:evergreen‘plantation;

| A secpnd upland forest.borders RiverkRQad‘for liOO feet opposite
the Johnson Pafk-tennis courts. Aéh (to 15 inches in diameter) is
the most cdmmpn tree species, but tree—of-heaven; hackberry, honey
locust, pih oak;,réd oak, -dogwood, Norway maple, end slippery elm
also are present.,‘ | ‘ ‘ |

Avparkland foreSt on thé propertylof Kaplan and Sons (Qld
Queeﬁs7Gallery)‘borders River Road fof‘apprbximately‘lobo feet to
the east of the aforementioned upland parkland. Manyvnative and

introduced tree species compose this stand.  Norway maple, red oak,
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white pine, beech,‘#itch hazel, Norway spruce, and red‘pine are-
common. | | |

An upiand forest borders River Road eastiof the Kaplan property
to Cedar Lamne. Ash, hackberry;‘and NorWay maple are common , although
Scotch pine and horse chestnut were alSO.observed near Cedar Lane.

| Parklaod'foresteassociated with the Cenacle Retreat borders

River Road for.8OQ feet east ofICeder'Lane.‘ Redeedar;'Norwsy>spruce,
European‘beech, dogwood,vNorray maple, red pioe, and ﬁhite pinevoccur.
in this area. | | |

The western two—thdrds of the area between the Cenacle Retreat

and the Penn-Central Railroad has been cieared and is mapped as bare‘

' ground. The remaining portion is covered by oldfleld mlxed forests.,

Between the Rallroad and Albany Street "the north edge of Rlver
Road is bordered princ1pally by parkland forests and grasslands asso-
ciated with residences and a church‘(St. Mary‘of erovlcy)‘ Two
small areas of upland forest also occdr near the Railroad. ‘These
forests contain ash, Norway maple pin oak, red oak tullp poplar

(to 20 inches in dlameter) and bur oak. (to 2h 1nches)

North of River Road, and West of Metlars Lane

An upland forest of red oak (to 15 inches in diameter),‘beech

(13 inches); ash, Norway'maple,.and honey locust occupies much of

the area between Metlars Lane and the landscaped land associated

with the residence of the President of Rutgers University, north to

4-12



Sdtphen Road. Grassland;‘parkland forest,band an evergreen planta-,
tion are assooiated with the University-oﬁned'residence.

In tﬁe first 8600 feet along the east side:of Metiars‘Lane;
parkland forest, grassiand, and some upland forest are associated
with three house lots (only two presently have houses on them) and

the Church of Jesus Christ of Latter Day Saints, Metuchen Branch,(now

' vaoant). _Ash, Norwayvspruce, red oak, and a variety;Of'ornamental

shrubs are common'#oody species. North of thislsection, Metlars
Lane is bordered by a strip of upland forest 130 to 160 feet wide.

Ashes to 10 inches in diameter are common, and several red oak trees

(to 5 inches) were observed. East of the upland‘forest is a red-

cedar oldfield forest. Redoedars'h to 8 inches in diameter and

‘ranging to 4O feet in helght are common. Ash (to 8 inohes) red

roak (6 1nches), and gray birch (3 1nches) are’ scattered among the "

cedars.

'Vicinity of Proposed Logan Lane Connector Road

The area w1th1n the proposed locatlon of the Logan Lane connece
tor road (from ‘the north end of Logan Lane eastward to Hlllcrest Road)
largely 1s.covered by upland forest, redcedar oldfleld forest, mixed
oldfield forest,'and oldfields.._Logan Lanedis bordered'by grasslands

and parkland-forests associated with homes.dvThe.west'side of Hill-

- crest Road in this area is edged by res1dent1al lawns (mapped as

grasslands) and parkland forests.
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Impact Area Determination

Proposed Alignment

The boundaries of the'proposed right-of-way (including

areas for the installation of ditches and,#alkways), as shown on

 plan sheets supplied by King and Gavaris (1 inch equals‘30 feet),

were plotted on the vegetatioh map. 'The area of each vegetation

type within these boundaries was determined by planimeter (Table 1).

- For segments of the alignment located north of River Road, areas

not included on the vegetatioh base map were determined on the plan
sheets.
Alternative Alignment

No detailed~plans for the alternative alignment‘have been

prepared to date. The firm of King and Gavaris pfepered a set of

right-of-way maps (1 inch = 100 feet) interpreted from an alternative

alignment proposal made by the Rﬁﬁgers'Center for Tranéportation
Studies (Briéht, 1972). These maps were used to assess fhe poten-
tial impact of the alternative alignmentg The{plans, however, do :
not include the Metlars Brook area north of the proposedvinterchange
at River Road,‘and no allowances have been made for any seryice roads
that may be needed to provide aceess £o Johnson Park. The eress
determiﬁed‘by planimetef, therefore, mey be 1ees than would actually:
be impacted if the alternative rouﬁe were utilized (Table 1).
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Figure 1. Vegetnted impact arcas (acres) of proposed

and alternate alipnments.,

» Forest ;
Ivergreen Oldfield - Total ? . Total
Riverbank Park Park Upland Origin Redcedar Forest Shrub 0ldfield Grass Marsh Mudflat Pranased Alternate
: i ye
South of Raritan Proposed 1.66 1.00 0 5.51 0 0 0 31 118
. . . : . 0 .
River Alternate 0 0 0 0 0 0 0 0 0 ? 0 g 06 13.02 0
' ) . . . |
Raritan River to : , A 3
River Road west Proposed 3.24 3.59 .01 0 0 0 1.29 0 12.13] .02 11 20.39
of Hillcrest Road Alternate 1.55 1.72 0 0 0 0 U5 3.0k .07 00 ' 6.83
" Rar.tan River to é
River Road east Proposed 0 0 0 0 0 0o o 0 28 0 0 0.28
of Hillcrest Road Alternate 13 0 1.52 0 0 L 0 0 13 1.33 0 05 . -
North of River Proposed 0 2.67 0 6.7k 11 1.59 o . 5 "~ - o : L
Road Alternate 0 6.85 .07 T.69 2.2k 0 0 o7 3.08% o7 0 15.29 20;07
. ( .
Total Proposed 4.90 7.26 .01 12.25 11 1.59 1.9 b8 . 53{ w3
Y ) X . . ° ' . cl .
Alternate¥® 1.68 10.09 .07 T.69 2.3¢ 0.00 A5 .20 7.45 1L .0; 48.98 30..20
|
*Alternate impéct areas are minimum estimates because ) .
of incomplete plans for alternate alignment at this i
time, particularly north of River Road in the . {
vicinity of Metlars Brook. ’ f
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Environmental Impact

A quant1f1able appralsal can be made of the relatlve values
of dlfferent vegetatlon types on the basis of product1v1ty. However,
no product1v1ty studies are known to have been perfqrned within the‘
impact area{a Therefore, ﬁhe impact of the proposed'and alternative .
alignments cannot be eompared;on the basis of prOductiviﬁy of the
inpacted vegefatien. Consequently, an alternative methed of impact
assessment had to Be used. bThe'methed utiiizediis based on the
relationship of 1and use to vegefation cover.

From this standpoint; the overall environmental impact of the

" Route 18 extension can,be‘considered in two ways. In;bothvconsidera-

tions it is assumed that the existing vegetatiOn within the rights-
ef—way nill.be'destroyed beeause the road will be conStrneted largely
on‘fill regardless of whieh‘alignment is seleeted.‘

If therregetation gf the impact area ;s consideredafrom an |
existing intensive recreanional-uSe viewpoint; the proposed align4"

ment will be more phy31ca11y destructlve. The propesed alignment

would take 15. 73 acres of grassland and park forest in Johnson Park

and 0.82‘acre'of park forest in Buccleuch Park (Flgurejl),- Both
park forests and grasslands are used‘for intensi#e recreational

act1v1t1es (such as plcnlcklng ‘and’ sports) The alternatlve allgn-

'ment would requlre L.76 acres of park forest and grassland of Johnson

Park in the interchange area west of Hlllerest Road, as well as a

7,
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minimun additional 1.75 acres along River Road east of Hillcrest
Road. ‘ |

The other cenSideration thet the vegetation can be given is
from an open space and exteﬁsive reereational-use viewpointr In>
this case the alternative elignment would be less destructive to

the floral environment since it would leave intact those areas of

natural vegetation that have open space and extensive recreational

(such as hiking and bicycling) value--that is upland andvriVerbank

forests, marshes, and shrubby areas. The alternative alignment

~ would impact T.69 acres of upland forest, 1.68 acres of riverbank

forest, 0.45 acre of shrubby area, and 0.1k acre of marsh, most of
which is located in the interchange area at Metlars Lane. .Therpro—
posed alignment would impact 6.Tl4 acres of uplaﬁd foreSt;,3.2h‘acres
of riverbank forest, 1.29 acres of shrubby area,‘end Q.39;acre of
marsh in theeMetlars Brook aree, as well as 5.51 acresvof uéland
forest, and 1.66 acres of riverbank forest south of the Raritan
River. Furthermore, it would destroy the lower 2800 feet'of Metlars
Brook by filling and rechanneling through eonduit,'as well as the
length of the'Deleware and Raritan Canal between Buccleueh Park and -
Albany Street. The riverbank forests and shrubby areas north of the
River are unique in that they are among the few_remainihg areas. of
natural floodplain forest within,Johnson Perk that hare not been

altered for intensive recreational use through ditching, filiing,'
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tree removal, and the esﬁabiishment'of a mbwed—grass groundcover.
.V'Although thé'forested lands albng the Canal were impécfed h;avily
in the past when ﬁhe Canal was built and in‘operation,’toda& they
are forested predominantly with floodplain spécieé and form an open-
spaée band through thé city of New Brunswick. Furthermore, the
waterway and forested banks of the Canal appear to have a high
potential récreational value.

The impact of highway conétfuction on‘either alignment can
be minimized'by‘restricting construction activities to those areas
~ that must be filled,‘graded, or‘excavated. All other land within

the right-of-way should not be disturbed.
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Common and scientific némés of plants cited in the text.

Ash, Red
Ash, Wnite

Aster, New England

Basswodd.

Bayberry

Beech, American

Birch, Gray

Birch, River

Blackberry

Bladdernut

,Box—elder~

Brier

Broomsedge' '

. Bur-reed

Céttail, Broad-leaved’

Cherry, Wild
Chestnut, Horse
Crabapple
Cutgrass, Rice‘
Dogwood, Siiky

Duckweed

.

- o S . , o _ e
- clature follows Gray's Manual of Botany, Eighth Edition).

-Ffaxinus'peﬁnéylvdniéd
~Frdxiﬁus aMericand'
.'Asbéf‘novde—aﬁgliae 3
‘Tilia americaﬁa  |

- Myrica Pensylvanica

Fagus grqndifbiia

- Betula populifblia

Betula nigra

Rubus allegheniensis
-Staphyled‘trifblia
Aéer negundo

Smilax Spp.
Andropégon virginicus
Sparganium amerticanum
Typha latifolia

Prunus serotina

Aesculus hippocastanum

Pyrys spp.
Leersia oryzoides
Cornus racemosa

Lemna minor

(Nomen-
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Eiderberry, Common
Elm, Americén

Elm, Slipper&
Euonymus , Winged.
Garlic, Wild
‘Goidenrod

'Grapeb

Grass, Reed Canary
Grasses
Hackberry
Hickory, Shagbark
Honeysuckle, Japanese
Irohweed

Ivy, Poison
Joe~Pye»weéd '
Knotweed

Locust, Black
Locust, Honey
Maple, Norway
Maple, Red 
Maple, Silverv
Maple, Sugar
Marsh=mallow
Mulberry

Nannyberry

Sambucus canadensis

Ulmus americana

“Ulmus rubra

Euonymus alatus
Allium spp.
SoZid&go_spp}

Vitis spp.

Phalaris arundinacea

Family Graminéae

Celtis oceidentalis

Cdrya ovata

- Lonicera japonica

Vernonia noveboracensis

Rhus radicans
Eupatorium'purpureum
Polygonum spp.

Robinia pseudo-acacia

Gleditsia triacanthos

Acer platanoides

Acer rubrum

Acer saccharinum

"Acer saccharum

Hibiscus palustris

Morus spp.

- Viburnum Zentdgo
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Oak, Mossy-cup
vOak, Nbfthern Red
Osk, Pin

Oak, Swamp White

Oak, White

Piné, Scotch

Pine, Whiﬁe

Poplar, Tulip

‘Queen Anne's-lace

’Redcedar
Reed, Common
Sassafras
Seages

Spruce, Norway

, Sunfldwer, Tickseed

Sweetflag
Sycamore
-Walnut, Black

Willow, Black

Quercus macrocarpa

Quercus rubra
Quercus palustris

Quercus bicolor

:Quercus alba

Pinus sylvestris

Pinus strobus

Liriodendron tulipifera

Daucus carota

Juniperus virginiana
Phragmites communis
Sassafras albidum

Family Cyperaceae.

Picea abies
Bidens coronata

Acorus calamus

Platanus occidentalis

Juglans nigra

Salix nigra
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