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DBC PROJECT.NO. P 375
PHASE I - PRE-DESIGN STUDY

BRIDGES ON APPALACHIAN TRAIL

WALLKILL RIVER .
' POCHUCK CREEK
SUSSEX COUNTY, NEW JERSEY

i;O';INTRQDUCTION
1;1 ;fﬁfpoée of Study
The purﬁose of the study is to review various foofﬁridgesrwhich could
be constructed across the Wallkill Rlver and Poehuck Creek in Sussex.
Cb?nﬁy fo: the Appalaqhian Trail | (See the follow1ng V1C1n1ty Map,
Dwg.'xg,f721,) Iihg_Stage of NeWrJérsey‘has acquired land or secu:ed
ggségents £§ i319C3F§.33P¢?tiOH of thé Aﬁpélaéhian'Trail fdr.whichf

thesge briﬁges'are intgnded,ik

Tﬁe)T?ail¢pr§§éﬁtly Iea§éé the Sﬁate éf'NeW«JefSEy'iﬁ:thé"viéiﬁit&'bf

: Eqidnﬁillé,“ﬁéﬁ:f;£k; Mﬁch of the’ Trall in. thls area 1s along publlc
Nrogdg. The State of New Jer«ey des;res to have the Trall entlrely on

‘ State-owngd proPerty; gnd, only to 1E$VE the Stape border at”twg”;opa—:f.

‘tions, ,i.e.; the Delaware Water Gap and-wawéyanda-State‘Parkf

The proposed footbridges will be located in a nature environment on

,Sﬁ;ﬁg bﬁyedulanﬁ,ithérgby p:ptegfed}fiohﬁfpfure commgr;iél deﬁélopmen;;

e




1.2

1.3

‘have been made for the Pochuck Creek located'iﬁ New Jersey.

‘Dale B. Smlth and Terry D: 'Pollln coorfi

Coordination

‘Mr. John J. Garcia, Jr., Supervisor of the Planning and\Design

Section of the State Park Services supplied aerial, contour,

-and property maps of the proposed bridge locations._

‘ Mr. Robert Medins, P.E., of the RBA Group of Morristown, New

Jersey orovided Fe&eral Emergeﬂcy Management Agencyrflood data
for the Wallkill River briﬁge site location; Mr. John P.
Petrovich of the Flood Plain Management Services of the Army
Corps of Engineers-ﬁfoyided flodd'information for the Pochﬁc%

Creek'at the New Jersey - New York border. 'No flood studies

i~

Mr.'RoBerf F. Leone, Field RepreSentative-forhthe Appalachian

Trall Conference prov1ded 1nformat101 w1th resPect to approaches

"aﬂd efforts of volunteers who w1ll blaze the tralis to the

proposed bridge 1ocations.

Authority and Ackgowledgements

The pre-design study for the-proposed Appalachiaanrail bridges

. was authorlzed by ‘the State of New Jersey, Department of the

"Treaaury, DlVlSlon of Bull&lng and Constructlon (DBC) Messrs.

di the study for DBC :

Mr. Dennls C. Duffy of the Department of Env1ronmental Protec—i.'"

tion, Division of Capital Improvements had been involved‘wlth‘

the initial stages of the pre-design study for DBC.



2.0 .LOCATION OF PROJECT
2.1 Wallkill River

The locétion‘of the proposed pedestrian bridgg across the
Wallkill Riﬁéflis located iﬁﬁediately south- of the New Yprk -
New Jeréeﬁ State "line, approximétely‘onefhélf{mile easf of
Route 284'énd;1,400 feet south of 0il City Road, Orange
County, New York. (See Appendix E, Locafio; 5wg, No. 72i-1).
The‘Wallkill River is'tha border of Wﬁntqge Township to the

west and Vernon Township to the east.

2.2 Pochuck Creek_ :

. .
v 3

The loca;ibﬁiof'the proposed pedestrian ﬁridge across the
'Pochuck Creek is located in. Vernon Valley, apprbximéteif
1—1/é_miles sﬁuth:of tﬁg ﬁew York - New Jersey ?éate line

in Vé;ﬁ@gﬁéhﬁﬁship,~Néw Jersey. .Iﬁ'is boﬁq&ed‘bf Canal Road
on‘the'east,'Maple'Gfénge Road éu the gogth, and Roﬁte 517

on fhe west. ' (See Appendix E, Loca;ion,Dwg, No. 721-2).



3.0 SCOPE OF PRE-DESIGN STUDY

The scope of the pre-design study is to research, conduct and coordin-

ate the following tasks:

a. Field‘lﬁvestigation

Conduct a survey to determine bridge spans and elevatioms.

b. Hydraulic and/or Hydrology Study

-Complete the.necessafy hydraulics and/or ﬁydrology studies
énd to meet all requifements issued bylthe Division of Wataf‘
Resources, New Jeisey Department of Environmental Protection -
and the Army Corps of Engineers. The consultanf éﬁall-be re-
éponsiﬁile f;r £iling and oﬁtaiﬁingrall perﬁits and approvals
ffoﬁ thé appropriate-aﬁthbfitiesfor'the conétrucéion of the

two foogbridges.

c. Bite Borings

'Site'bﬁrings shali'be pe:forﬁed,at‘;he-bridge-sites.

d. Environmental Assessment

The gnvi:ogmental assessment shall be prepared om the_prpbablé"
impacts of thé preposed pgdgstriaﬁ bridéeé-and_shall inclﬁde

a section on cultural resource determinatiom.

e, . Feasibility Design
. The consultant ghall investigate and recommend feasible de-
“sign alfernapes for Bqthftﬁé bridgés'aﬁd;aécéss tb the

bridges. Construction cost _estimates shall also be prepared.



4.0 FIELD INVESTIGATION -

4,1 Wallkill River

An 1n1tlal site visit to the east bank of the Wallkill River was
‘made by foor with State personnel on May 12 1982. Access to the
proposed ‘bridge site was made along the top of a farmer's dike,
patalleling the river and through approxiqately 1,200 feet of
heavily wooded area underlain witﬁ,pdison ivy. 1In Aérii of 1983,
‘the east side of the Wallkill River was flooded for greater than

one~half mile. The top of the dike was also inun&ate&.

The.bridge,site on the west side of the Wallkill River is an open
Field with‘field grass. This field extenﬂs epproximately 900 feet
to_the_weSt. Thereafter,.and to the west, the State propert;;
Which'is_a hill, is heevily wooded., Ihe west side of the.Wallki}i
‘ﬁiﬁeflaleo waemcbserved floeded, apé:exipetely 900 feetltolthe;west.
The.wiﬁtﬁ of the‘weilkiil River at the Bridge\eite is:IZO feete

The river is Eelatively shallow. The plan and prcflle of tne

Wallkill bridge site is in Appendlx F,

4.2 Pochuck Creek

The locatlon of the proposed Pochuck Creek brldge was v1ewed from

a vehlcle w1th State personnel on May 12, 1982 from Carol Drlve,

{ off Route 517.' Improper'cl"thlng'end-foot gear preve'ted part1c1—

pants from hlklng to the brldge 51te. State personnel also 1nd1—
‘cated the direction toward the proposed bridge si:e,from Price

Switch Road located northeast of theisite.



. On OctoSer 2%, 1982; the coﬁégitant and surﬁeyor hiked to the west
bank of the Pochuck Creek, Drawings which were provided by the
State were used to asce;fain the State land where the bridge
would'be'iogated,. Hip boots wé;e neéessary to traverse theﬂl,BOO
feet of swampy 1an& from Carol D}ive. The purpose of the field

visit was to establish a surveyor's proposal.

The Pochuck Creek was crossed with waders and'hip boots. The banks
of the creek are mearly vertical. On the’east side of the Pophuék
Creek is & large '‘marshy field. State land adjacent to the east

side of the Pochuck Creek 'and pfpceedimg southeast is heavily

woodgdito Cana;_Road.

It was féund laﬁer that,access‘po.the east bank of.Pochuck~G¥eek
cOuld be made b&féjfafm road‘f:om.Priée Switch-ﬁoad,. This farm  '
'roa&? bglgngiﬁgj#qrmgrshy‘Abre-Earm,;maéﬁde;é fgia ﬁ;se of a hill
oﬁ thé opposite side 6f the laféé mé;shy field. This farm'roaa
'hasAa few muddy areas whicﬁgéannot be’traversgd by small ca¥s~0r
;fucks, but is passablelwith large ﬁhée; gquiémént. -

" In April of 1933; banks of the Pochick Creek had flooded to the
1base'of_the‘hiiilt0 thg.east, énd pb Cérﬁl Drive to the west,

‘distances 6f1,200 and 1,400 feet Tespectively.

The width of the Pochuck Creek at the bridge site is 60 feet.
The creek‘is relatrively shailowb 4 to- 5 feet. The plan and

profile for the Poéhuék Creek is in Appendix F.



5.0 HYDRAULICS AND7OR HYDROLOGY STUDY
5.1 Wallkill River

The wldth of the Wailk111 Rlver at the proposed brldge 31te is
120 feet. Elevatlon of the river bottom is 377 based on U.S.G.S.
eatum. Edp of bank elevation is 383. One-hundred yearlflood
elevetion is.389.6 based on Federal Emergepcy_management-Agéncy
(FEMA) dara. Maximum river veloeity.during.a lbO-year flood‘is

approgimately 0.5 -feet per second.

5.2 Pochuck Creek

‘Ihe(ﬁi@fﬁ,gfﬁrhe:Eoehuek-Creek at the prbpesed bridge site”;s'GO
reet;l_ﬁleration of the creek eottdm ie'356. Top-of bank eleva- '
'tign i$e3§3£6.- No flood data is avallable for the Pochuck Creek
'i@iﬁéﬁ‘Jeré%Y' Howeverguar rhe New Jersey - New York State border,

Q:GQE“Fiqed:f;eie Iﬁférmetibn For the: Pochuck Creek 1ndlcates e FV
IOC%year'fldod:eievetioh of 393f. .The brldge site is 1- 1/4 mlles
‘south of the State 11ne. it ﬁas determinédfon April 20, 1983‘that
_the Pochuck Creek in the v1e1n1ty of the proposed brldge ‘gite flood—
ed to an elevation‘of 400 feet. Thls was determlned by 1nrerpre-
_;aﬁ%én of‘edneeur_dreﬁings.‘ The ve1001ty of Pochuck Creek durlng

'-f“fa'lPO;Y???{fiéﬁdxét,tﬁéfﬂéﬁ-iersey *-New-York State-border-es‘

5.3 DEP Stream Encroachment Eérmit.

- The following letter froﬁ.DEP SfreamﬁEncroachment dated
Juiy 12, 1983,.appended ro_t@e end ofrthis:report, indicates

. that the proposed bridges are comsidered minor projects zmnd .

-8 -



that hydraﬁlic calculations and cross-section upstream and

downstream were not necessary with a permit application. )

A meeting was held at DEP Stregﬁ Encroachment in Trenton om
January 24, 1985. Significant criteria which was established

at this meeting were:

a. The bridge St:uctures did not have to be above 100-year

flood elevation.
' b. No £ill shall be placéd for approaches to the bridges.

¢. All temporary fiil used for the comstrucétion of the bridges

has to be removed.
d. Top of abutment;must be at existing grade.

'é.' Ihe'Eochuck Creék bridge is designated a wetlénd.

On February 15,'1985,.DEP Stxeam.EnctQQCEment indicat¢d tb the
consultagt that 6 to lZ-inch‘sﬁeel céigﬁns Qn‘abutmentg to raiéé
tﬁe'bridge-abqve minof flood_eleéations WOﬂld.p;obahly‘not'feé"
ceive objeétiOns'frdm the Dépaxtméut. Alsq,'éatwalk51COﬁé£fuq§gd
on post, 2 - 3 §Eet‘§§0ye ground surfacg, Which‘would'not.ré-.w
‘strict ﬁata¥ flﬁw and‘figldfngWFE;fé;ﬁlﬁ“be prefexreﬁ ratb¢¥

. than- £ill and ‘cross-drains for bridge approaches.

oy . R

‘Appendéd to this report, Appendix D, are Stream Encroachment

Permit Applications to DEP for the proposed bridges.



5.4

Army Corps of.Engineer's Permit

On June 25, 1982, a letter from the consuitant engineer,
indicatiﬁg the bridge locations was forwarded to Army Cdrpé
of Engineers. It was requested whether COE'permits weTre

regquired.

»

On August 12, 1982, a response from:COE”indicated more infor-
mation was needéd, particularly water elevations. COE
application data also indicated that the type. .of foundatioﬁ

for the bridgés would ha¥ve to begsﬁbmitted'if applications

5

 Were necgssary.

Another letter from the comsultant engineer was forwarded
to COE @n January 23, 1985, stating the bridges would not

 have aﬁy ngtrﬂétionS‘in the waterways. This letteér had

bgen~éuggést¢d_by“DEP. COE responded to-the consultant
engineer via telephone that the bridges are dqﬁsidefgd low

p;iority and.é nationwide permit would be issued.



6.0 SITE BORINGS

Site borings were téken on the banks of the proposeddbridge sites on
August .9 through-August 17, 1984, The soils report is included in

Appendix A.

Organic soils were encountered at each site. The soils consultant
report suggested two alternates for foundations at both sites.

These are:

a. Excavate and remove organic soils; backfill with

crushed stone.

b. Drive piles for foundations.

6.1 Wallkill River

Thglégp;hfof organic soils_gt the Wallkili River.is i? feet:
J_Ihis;érgaﬁié'sdil éoﬁid be removed 5y a'lafée'backhoe or a -
smalllbaékhoe;with éxténded b;om. Wﬁter would have to be
controlled by pumplng. The sides of the excavatlon méy slough
because of the soft organic soils; but - thlé effect may be able
to‘be controlled by a steel box 81mllar.to éhose used in sewarl
_céﬁsfruction; The excavatlon ;nd backflll Wlth -erushed stone

 Sh uld be completed in one day for each footlng by thls method.

: ZIf the excava,lon has to b sheete& the operatlon w1ll take
lcngér. It may also be p0551ble to terrace dOWE the grade
adjacent to the excavatibn in order to remove organics great—

er than 17 feet deep. Specificétionsifor the footing excava-

;ions should sfipulgte sheeting if required.

- 11 -



Since the profile of thelbridge has been ;elocaéed south approx—
, imétely iSO feet to avoid having the east dbutment on private |
property, it is recommended that addiﬁional‘bdrings be taken at.
each footing location for the Wallkill River gi‘te. DJ".ffiCultime-s
‘could arise if 6rgagics arE—encountgred gréatér tﬁan 20 feet..
deep. The cbst of the a&ditioﬁal borings to determine exact
organic Soil depths would'be less than $2,000 and this is less
costly-than a claim by é cqntractor'sﬁould organics be éncountF

ered at depths greater than indicated on the planms.’

_fhé éthe: alternate for the bridge fcundationlaﬁ the Wallkill -
River site &rg/piles for each abutmenﬁ. Thercost.of.pilés réﬁges
from $225 to $3l3 for 30 to 50 feet plle lengths.. Since stiff
s8ilt and clay underlles the organlc materlal below 17 feet, it

is recommemded that 50 foot piles be used to attain bearlng
capacitiés_aﬁd;the=é$6gssﬁpilé;length'5é'cﬂt off-rgther.than drive
teSt pilES.. The reason for this is the t1moer plle is lnexpen51ve
_and would be less costly than a separate test plle operatlon to
determine pile Iengths.‘ The cost of a plle dr1v1ng crew u51ng

.a free hammer with no leads costs $3 600 pér day. Moblllzgt;qn'
and demoblllzatlon-costs plus the cost for moving to tg; épﬁosipe

751de of the rlver 1s $8 000 Installatlon of plles for the

‘ #wallklll‘R Ve ":pprox1mately $16 OBO. Thls_dges

‘ot 1nclude preparlng'access ‘to the abutment locatlons.

- 12 ~



6.2

- Pochuck Creek

Review of the soil logs shoﬁs that oygainc'SOils are to a
depth of 14 feet at the Pochuck Creek Eridge Site; Organic
soiis coﬁld easily bé removed with a small rubber tire gack-
hoe. . The excavation would then be backfilled with crushéd
étoﬁe to féundation levéi. ‘The allowhble soil fressure would
be\4,000 pouﬁdé per squafe foot. ,Approximately 8 square feet
would be reqﬁireq for the abutment foo#ing. The abutmént |
lfgoting consﬁructed_would be larger théﬂ.this, éné would re-—
éuce the Bridge 1oéd preSSure;belowf4;000'pounds #er sguare

foot on the crushed stone backfill,

The soil consultant recommends additional borings to deter—-

mine pile lengths if fhé'pile'foundation alternate is selected.

‘We suggest the‘pqs$ibili£y of using excessive pile'lengths
vfathe:_than test bdriugs or ﬁest piies. This methéd‘ﬁay be- -

1éss cosflyﬁthan the additional borings or .test pilés.

x

- 13 ~



7.0 ENVIRONMENTAL ASSESSMENT

7.1 Enviromnmental Impact Statement

Thislrepqrt,,éncloséd in Appendix B, indicates that the proposed
‘bridges will be bemeficial to hikers of the Appalachisn Trail,

- will be compatible with the:surfoundings, will not harm the

natural enviromment, or effect farmldnds and water courses.

. The construction impacts of the bridgés will be short-term and

minimal (aﬁgroximatély 2 weekg).

7.2 ‘Cultufal Résbp;ée Recdnnéigsance.

“Tﬁis teport, enélbsed'in'Aéﬁendix C,'déscribes'the proﬁosed bridges
in & flood plaln 1mmedlately adgaﬁent to two water courses.;'some '

 ‘10 000 acres locateé prlmarlly along the Wallklll Rlver and
?ochuck Creek had.become rencwn as the‘"Drowned Lands of the.
Wallklll" ' Whén‘wet, the~1and_had beeu recorded ;n.hzstqry as.
'1nhosp1table, unlnhabltab e, and v1rtua11y aﬁ unusable marsh-.
‘.land env1ronment. ihe present §1tuat10n w1th1n‘the férmer ;f;i
‘Drownea Léndé regipn waS.creétéd &u;@pg-tbe 19£h centu;y;aéithé

area was eventually successfully drained in a farmland reclama-

‘-.tion effort. The former marshland environment had been replaced’

I

t, more suitable to warious agricul-'"

" tural putsuirs.
The iand'has rich'black;soil. ;Artificial means of drainage'are
still used in some areas. Onlons are a major crop A 1arge

Tsod farm operates east of the Wallkill River brldge site.

- 14 -



No cultural resources were encountered in or mear the proposed
localifies of the Wallkill River and Pochcuk Creek bridges énd

associated elevated walkways.

The proposed bridges are viewed as a beneficial effect on the
Appalachian Trail, a cultural resources embodying potential

National Register significance.

- 15 -



8.0 -FEASIBILITY DESIGN -

8.1 Approaches

The following is a_description of fhe land on each side of the
proposed bridges for which approaéheé for hikers were comsidered.
After these descriptions_is a‘sectidn oﬁ a cat§§1k,or decking for
.the west app;oach;fo the Pochuck Creek bridge; this”aiprqgéh is
considefed the most diffiecult to't:aveISe; even in dry-weather.

A trail made with £ill and ctqss—dr&ins.was'hot researched
ﬁurthervor groppéed éubSeéuent‘to the pre—application meeting
With.ﬁEP_SfreamuEﬁcroachmént Whepé it.waS'delineated‘that the
Pochuck Creek is in a wetland and that £111 placed for,a tré&l

would not receive approval.

-“?eré_J.Z.L_]._c_ii_lll_‘.'-_R-‘iver' - West

fhe’iow iyiné:fi;lé:west'of fﬁe‘WalLkili River is app#oﬁiﬁa;el?
200 feet wide, The field is comﬁﬁséd of bogslof.field grass.,
The iiéld’is éppr0ximat§1y the-saﬁe'elevation.as~tﬁe ﬁop of

tﬁe bank of.théAriver. Surveyor maps describe this fie;d as
mérsh, "&rbwned'land“ meadows. Duriﬁg dfy periods, hikers would
be able to Walk to the Wallklll Rlver.;'Dufing rains or, shortly

_thereafter, thls fleld Would be wet because of poor surface

;_/-

; dFa1nage. Ob 1ously, duxlng fleodlng stages of the Wallklll

Rlver, thls‘fleld would have to be crossed with Waders, hlp

boots or a boat.

~16 =



\Thg field on the west éide of'fﬁe Wallkill River coulé be
_crossed in dry or wet weather with regular foot gear or ”
rubber bdoté. A catwalk mdy'be considered for this marshys--
field. ‘Altepnate roqtes-should be considered when thé
Wallkill River floods. Further west of the Wallkill River,

the"State land rises in grzde amnd is heavily wooded.

Wallkiil River - East

Sta;e_}and’eaSt of the_ﬁalikill River is héavily.wooded.
The .ground surface_is‘relatively_level ana about the séme
elévatign'as.the top of the bank of thé_wallkili River.
Duriﬁg wet.wéétﬁer; this iand would be.passable by walking
with proper foot gear.  The area-appears to have'poor.sur—
- faceudréinége!' Catﬁalks mﬂy‘be éonsideréd for tﬁis side of
tﬁe«b;idge. ;The distancé from the river to thé fg:mgr‘s.

.- dike is aéproxiﬁat21y 1,200 féet. - During flood cOnEifions,
an élternaté-rbufg.fdr.the Appélachian Trzil would have’;o

be'used-

VPochugk Creek - West

The State landron the west side of the Pochuck Creek is

" .gwampy with high.reeds. . There are interlaced chaniels.

Hip boots are necessary to ‘¢ross this land, even in dry
weather. A catWa1kfisVrecbﬁﬁgn&ed; The distance for the

catwalks from Route 517 to the Pochuck Creek is approximately

2,200 feet.

- 17 -



8.1.1

Pochuck Creek - East

. Although the field on the east side of the Pochuck Creek

appears to indicate poor surface drainage chéracteristics,
hikers'should be able to establish a trail along the top

of the east bank of the Pochuck Creek in a'southéasterly

‘direction towards the wooded areaé‘and‘slightly higher

. elevations.

‘Catwalks and Decking

>'Catwalks are’ pdrrow walk#gyé.and are'generélly associated

‘with'marine. structures. These structures are often impro-

:

vised with no great concern for safety.

'.‘Ehere‘is-cn the market a moduldr ponethylene'material

reféxred‘ﬁofas'querdeck;‘manufactured by K & 0, Inc. of

Minneapolis; MN. Essentially, Superdeck would be a side-

ﬁélk laid on the wetland. Cost of_this Sﬁperdeckfwould be
$8;DO_per square fgot. The cost of a $upg;deck from the
manufacturer for 2,200 feet on the west side of theé Pochuek

Créék.would bé’gfeater‘than $62,000.

i

'_1$igilgg1y;'a-pre;treated wood sidewalk across the wetland

7 ¢ould’ be Gonstructed

diréctly on ‘the teadow gurfa

. considered that wood decking,

d mot last a lomg. time

and would deteriorate becduse of moisture conditijons.,
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Another method of providing trail?hikérs‘aecess to the west
bank of the Pochuck Creek would be By_providing an elevated
Lcatwaik. This cafwalk would not inhibit the growth and'flow.

of Watef through the wetland. The catwalk would be 2 to 3
feet-above the meadow mat. It is‘suggested two cfe;éote piles
lbe dfiven‘thfough the drganic soi}s ﬁo the undgrlying sandy subf
soil. The 1eﬁgth of éi}é.would‘be approximately 20 feet near
#he bridge. It is assumed th&t.the deepest organic soils is
near the Pochuck Creek; and that this thicknéss will decrease
as’tﬁe digtaﬁcgris inéreased from the creek. Piiés are fecoﬁ?
mended ;athér than pretreated 4 x & luﬁbe: because‘they wgﬁld

be less susceptible toiéway, Qoﬁld have mpre resistance ﬁo -
floating away durigg-g flood, and the crepéote providésllong
lifé.

A:pré—treatédfbeam'épuld be comnected ﬁith Eqits betﬁggg-tﬁe
‘piles with pre—freétéd ﬁlaﬁks'fastened to the beam-to provide

é ﬁalkway. (See the following‘Proposed‘Catyalk Dwg. No. 521-3~) 
Construction of décking‘ér catwalks Wbuid have to haﬁe the

ap?rqvalnof the environmentalists. =
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8.2

8§.2.1

f:leadsﬂ ‘;ff‘

Eridgé De;ign‘Alterﬁates
Tﬁé following bridges were eonsidérgd for the Appalachian
Trail sites. | |

a. SusPension.Bridge

b. Center Pier.Bridge

c. Steel Beam Bridge

~d. Wood Bridge
e.-Prestreésed Concrete Bridge

f. Prefabricated $Steel Truss Bridge

Suspension Bridge
Suspemsion bridges are exclusively used for long spans.

Thgy;ha?é an aésthetically‘pleaéing appgaraqéé. Generglly,

'the~$usﬁensionfbridges woﬁlduhave a 1ighter deéd,lbad tﬁan’

[

a cbﬁparéblé’éteél trﬁss bridge{ 3351c components of the

suspen51on brldge are the towers, flex1ble supportlng cables,_

and stlffening beams which sgpport thg_deck. ,Ehe stiffening;

v

beams are suspended from the main cables. In addition to

the concrete pier footings to support the towers,'there are

) also requlred masses of concrete to r951st the te551on of

"the maln cab as of the brldge\whlch support the dead and llve-

i =re''c:onr.uac:t.ﬂ_c'{ to the,ends of the{ﬂ

stiffening bééﬁé.
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The Suspensidn bridgé may genera£e oscillations by .live load or
"wind. Oscillations due to wiﬁd can become daggerous_if excessive

exciting impulses approach .the natural f:eqﬁency of the structure.
QOscillating wind forces are caused by eddies, which‘ﬁay be. |

geﬁeréted outside thelstruéture or by the.structure itself.

Oscillations which cause twisting or'flutfering are the most

dangerous.-

To .prevent oséillations and reduce air resistance, trusses are some-
times used for stiffening beams &nd/or openings are provided in the
deck. The rigidity of the structure may also be increased by having

the stiffening beams- continuous past the towers, and diagonal

steel staying members contected to thé tower.

Arichorages aﬁd;footiﬁgs should be designed for adequaﬁe;Safeﬁy
aéainét uplife, tip?ing; and sliding from any possible cembination.

of acting forces.

8;2,2 Center Pier Bri&gé
Center pier bridges received po further COﬁSiderétipn for this

‘report in that,?ermit'data'sﬁbmittedﬂto'the New Jersey Depattment

tion St¥eam Edecroachment .and Army Corps of

Enginéers indicated no ‘obstructions would be located .in thé stream
" channels. The center pier could have a damming effect from debris

and ice.
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8.2.3

';}$§?§4ﬁﬁ;ﬁﬁ_af

Steel Beam Bri&ge

A ‘simple steel beam bridge could be designed-to span ﬁhe
watér bodies and rest onm coacrete abutments. ~Thié would
involve a pailr of wide flanée beams, approximately 33 inches
in depth -and weighing 118 pounds per foot for the

Pochuck Creek. Additional steel'wﬁuld be required for

decking and railings.

The disadvanﬁage of the steel beam bridge is the un-
economical distribution of steel-iﬁlrelation.to stress

requirements. - ‘ ‘ o s

The weight of a steel beam bridge for the Pochuck Creek

would be twice that of a steel truss bridge'and'tost_méré."

The design of a steel beam bridge formfhé Wallkill River
would have greater than 3 feet web depth, would be con-
siderably heavy, and would have splices. It maj'pqt be

possible to iﬁétéll.the‘bridge with single lift with a

crane. The foundatibn requirements would be greater for

: this,type.bridge than a ;;ugs”bri&ge.

 Wood has been used for centuries for structural purposes.’

It has Beauty, strength and workability. It has a'high

strength-to~weight ratio.
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Large structural members of wood today are rare. Thie has been
overcome by glued—laminefed timbers, - Laminated timber can be

formed to any shape or size.

. A defect of~Sttuctu:al timber members is cheeking. Checking
is the separation of grain and is caused by the difference of
moisture contents between the inner and outer portioms of wood.

Checks affect the hoyizontel shear strength of timber.

Glued-laminated timber construction is relatively free from
_ éheeking. Seasoning. checks may occur in_léminated-ﬁembers.
Rapid changes in moisture content of largelwood sections after

‘glqing,will reeult'in-SHIinkageg\end_checking{mey develop both

‘in glued joints and- the wood.

*Checks'havejLittle~effect dﬁ“#he sffeﬁgthrbf glue&;lemiﬁetei
meﬁbers unless checkS‘are significant in'depth'and oecur ih
the mld—helght of the member near the support and then only

if shear governs the design of the members.

Fungi w111 destroy wood With favorabTe alr, mglsture, and 90—50 F

N

period, a preseryative treatment is necessary to obtain

adequate service life. TFor glued-laminated timber, the
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members may be treated with preservative before of after
gluing. ‘There is a proﬁlem in giuing treated wood. Some
ucombingtions of adhesive, treatment énd wood. species are
comﬁatibie, others aré not. The glued'boﬁding strength may

be reduced.

Thefe are .two general typeé of wood ﬁreservatives. Cils,“
such as ‘creoscote gnd-petfoleqm splution-of péntachlorophenol;
and_waterborﬁe.Salté that ére applied as ﬁater solﬁtions.
Creﬁsqte would adversely affect the cieanlinesé of the
structure. Pentachlorophgnéls slightly dlter the natura; B
color of}thg Woaﬁ. ‘Waterbprne preéerva;ives, such as
tanalith, fWleaﬁLSalts-Wblmépizea'lﬁmber); are_princiﬁally
-Eﬁplégéd in the.frgatﬁeﬁf of ﬁpo& wﬁich will not be in:
cdﬁtac; with gfound or ﬁéﬁé;ﬂaﬁd ﬁheréutteated-yﬁod réquires
_paintiﬁg;' The‘waeerbérne presé;vafiVes afe.not-;onsidered
equal in effecFiveness t§ preosote,ﬁhen uSe&-undef.simi;gr :

nconditions.

-Wood is also subject to dggradgtion”by‘yood?attacking‘

insects.
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8.2.5 Prestressed Concrete Bridge

Prestressed concrete bridges were considered for the

- Appalachian Trail bridges.

A concrete beaﬁ'requires a depth of 1/20 its span. For the
Wallkill River aﬁc Pochuck Creek, tﬁe depth of the‘bridgee
would be 7 and-é feet.respectively. Since ir'is anticipated
the’ brldges Wlll not be constructed above the 100—year flood
.elevatlon, the brldges would: have a damming effect and would
tblock the rloy cf wacer, Whereas a trpss.br;dge would a}low-'
'pes..sage 6f ‘wat'er‘ tﬁréﬁgh it The dead‘ ﬁéight pf: the i;recé_;t
‘concrete bfid'.g"eé-is' 1o to 8 times greater -.'fhan-' truss bridges.:
7. Fccring.soii_ﬁeerrng‘areEe wcc;d'hare_rc Pé‘i§¢f§é5§ﬁb,0r.

additional piles’ would have to be imstalled..

It is dcubtful that New Jersey Department of Env1ronmental
_Prctection would permit precast prestressed concrete brldges

" below the: 1_00;—.yea-r ;flo.od eleyat,;on. '

'rA precast concrete brldge could be 1nstalled across the

":ﬁff’Po”huck Creek'W1th a: 140 ton crane..“No determlnatlen of

' ""iat the, Wallkill Rlver}_r e

r=weefﬁ$& ”wéc_ﬁgeibf”ﬁh"excessive brldge We1ght and 1cng boom-vfxwf

reach to the cenrerline of rhe rlver."

—26 -



‘8.2.6 Prefabricated Steel Truss Bridge
P:sfabricated steel fruss bridgss ssn be made for spans of
10 ‘through 160 feet with various widths of 4 to 10 feet. ’
They afs made of a high—stfength; 1ow-allo§ Cor-Ten
steel.f‘They_are all-welded and may be seéctionalized to meet

span requirements.

Co;—Ten steel weathers and takss on its OWn_natﬁ;sl_colorr'
from sxéosurs to the,slements; ‘Cor-Ten steel sas a yield
strength that is up to 40% ﬁigher thss ordinary carbpn.
.stee;nwﬁish aliows lighter dssigns with,slesder, more

aesthétically—plsasiné profiles. -

The natufal qxide%cbating of."Weathered"'be—Ten steel;is
.about the same thlckness as a heavy coat of palnt.' Any
minor damage to the'ox1de coatlng w111 be repalred by further
, Westherlng . The color of the coatlng will change from a
] rssty‘;ed—srssge to a da:k_rish brqwn. The "weathering"

occurs over a period of two or three years.

The wood decking of the prefabrlcated steel truss brldge 1s-

:;-treated Douglas Flr or Southern Yellow Plne. The Cor Ten‘

'fi;steel and,treatedswnod d ;"kes the bridge nesrly

'malntenanCEffrEe. It 1s assumed that after a number of years,f’

the trsated wood decking would EVentually have to be reglsced.
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The pfefabricétéd steel truss bridges are madé.in accordance
with.specif;cations; degign, fabrication and erection of
strﬁcfgral steel by tﬁe Ameriéan Institﬁte of Steel Cén—
gtruction (ATSC). The truss bridges have a slight arch of

5%.

The prefabricated steel truss bridges are delivered in sections
to the bridge sites. They are unloaded and assembled. The
manﬁfagturer prbv;dgé egéy field-gonnécfibn jointsf__The
aésé@bling of ﬁhé‘bridge and setting the bridge across the

water body on to concrete abutments are done with a crane.

.The concrete found&tion for the-bridge is done prior to

“the .delivery of the prefabricated truss bridge seétions.
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8.2.7
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8.3 Construction Cost Estimates

Preliminéry design assumﬁtion for beth bridge sites is to con-

struct foundations 10 feet from the top of the hank. The

reasons for this are:

10

Wallkill River - 'There are #ery‘éoft‘organic soils which
may tend to creep;-and the banks may scour easily with
the passage of water, even though the maximum velceity

for the river during a 100-year flood.is'apprqgimatéiy

0.5 ft.fsec. The area flocds almost annually.

T

- Pochuck Creek - The banks of this creek are nearly

vertical and are composed of meditm stiff clay. The

creek has many turns ﬁear the bridge location. The

. water force is-therefO:e'directed-tcwa§d the-banks of

Ehese turqé and scour and erosioﬁ.gre increased. . The
velocity of thé_creek during a'lQO—yéa;_floqd is |
approximately 1.1 féet/see. .This site ﬁ;solfloods
almoét-yeafly. In oréer to aveoid pésgible scour

behind sbutments, it is recommended to keep the

. abutmentérbgckffrom:thg‘bank..-Aiéo, thistﬁaqld eif@igate

‘cost 6f having the bottom of

thehébutﬁéntTeleﬁatiOn.3ffegt‘belqw7ﬁhg{;ﬁvértzqfﬂ'

‘the creek. Removal of organic soils at the creek banks
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 would also imvolve potentlally greater dewaterlng problems for
the contractor, rather than hav1ng to dewater an excavation

10 feet from-the creek,

Remov1ng organlc s01ls and pile foundablons are estimated

for both sites.

It is éssuﬁgdfcantfbction équipment will have éCCéSS to both
.51des of - the Wallklll Rlver, but only the east side bf the
Pochuck Creek It Is_assgmedr;bat ‘constraction labor, gquip—'
Vment_and'materialszwil% créss.therPocbbck C%eek frqm bhe e#st
side‘in ordeﬁ-{o cbnstrucﬁ.the WEstifoﬁndatioﬁ.' This may be -
done by cr0551ng the Pochuck Creek at the low flow with con-
struction.equingﬁt,- It.is éssqﬁed-that-plaqement'Qf the
.trans1t mix concrete for the west. foundation will-be done by

---crane or payloader..

)
“y

The contractor may want to comstruct 8 temporary culvert of
large reinforced coqcfeta‘pipé.in,prder for ;oﬁst:qctian

K . . . E . . . ‘ .

equipment and'concrete trucks to é:dssfthe=Poéhuck Creek.

.

- The'.construction ¢Qstﬂéstim?te-f03-thé'ﬁﬁsaensibh-briﬁgetwas made

f?xﬁfﬁmé ‘preliminat 3 of loads, reac ons, and cable

‘tension. -Approximate’structural steeél hembers wére qsad:tofpﬁtain
T a steel supplier’'s -quote. The material costs for the suspemsion
bridge was multiplied by a factor of 1.5 to obtain labor and eqiip-

ment cost. for installing the—bridge.



Work
Description

1. Access

. 2. Foundation
- Preparation

3. Concrete
' Footings

4. Bridge:

5. Site

15% Contingencies .

TOTAL CONSTRUCTION.

| COST ESTIMATE

USE

With Pile
Foundatious

WALLKILL RIVER
6 x 140

CONSTRUCTION COST ESTIMATE
BRIDGE ALTERNATES

Steel ) Prestress

Suspepsion Beam®* = Wood#** (Concrete#®
$ 29,000
17,500
- 28,000

138,000

22,000

$234,500

35,200

$269,700

$270,000

$282,000

* Not estimatediﬁg;§ﬁ§e,o£i;oqg‘épaﬁ.'

** Not recommended by wood bridge manufacturers. for long span.
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Steel .
Truss

$ 29,000

11,000 -
15,000

. 80,000
22,000
$157,000

23,600

.. $180,600

$181,000

$197,000



POCHUCK CREEK

4 x 80

CONSTRUCTION COST ESTIMATE
BRIDGE ALTERNATES

Work

*Footing cost greater than Wallkill Ri&er because estimate includes crane to

place concreté for west bank of Pochuck Creek. .
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$114,000

Steel Prestress Steel
Description Suspension - Beam Wood Concrete Truss
.. ] / ‘ '
1. Access $ 23,000 $ 23,000 $ 23,000 $.23,000  $ 23,000
- 2. Foundation 11,000 7,000 7,000 7,000 7,000
Preparation ‘ '
3. Concrete 27,500 17,000% -17,000% 17,000%# - 17,000%
Footings ' ' -
4, Bridge 94,000 34,000 38,000 23,000 26,000
5. Site 15,000 - 15,000 15,000 15,000 15,000
§170,500 -~ § 96,000 $100,000 § 85,000  § 88,000
15% Contingencies . 25,600 . 14,400 15,000 12,800 13,200
TOTAL CONSTRUCTION $196,100 $110,400 $115,000 § 97,800  $101,200-
' QOST ESTIMATE . | | .
USE $196,000 §110,000 . $115,000._ $ 98,000  $101,000
With Pile - o ‘
Foundations - $208,000 '$123,000 $128,000 - $110,000



PREFABRICATED BRIDGE QUOTES‘

" Type of Bridge

(Delivery
Not Included)

Works

i Manufacturer Date Wallkill River Pochuck Créék
- 6 x 140 4 x 80
Steel Truss - Ceneral 2/15/85 | $49,366.00 $10,437.00
(Delivered Recreation, Inc. : A -
To Site)
Steel Truss Contimental 2/21/85 | $38,000.00 - $13,000.00
{(Delivered Custom Bridge
.To Site) Company
Wood St. Regis/ - 2/27/85 * $20,640.00
(Delivered Champion :
To Site)
Wood - ‘Koppers 2/26/85 - * $21,798,00 To
A{Delivery Compéany, Inc. - $25,665:00
Not Included) - (Depending On
: ‘ " Model)
_Précast . Kenvil Newcrete |- 2/21/85 | $12,600.00 *# $ 6,400.00 **
Concrete Products, Inc. S : : < o
(Delivery
Not Included)
Steel Beams Victdry iron © 3/4/85 i

$12,000.00 #*=

* Manufacturer does not recommend wood bridge for 140 feet clear span.'

_*%  TFor prestressed co
.or staifs, ...

ncrete beam only. ~Does mo

.include decking, railings

*%% TFor steel beams only. Does not inclu&e‘deékiﬁg,'railings or stairs.
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CONSTRUGTION COST ESTIMATE

 PROPOSED CATWALK
_WEST STDE OF POCHUCK CREEK

2,200 FEET
1. Installation of 550 piles ' § 128,800.
2. Construction of beams and planking ‘ 74,600.
_ $ 203,400.
15% Contingencies . - 30,500.
' _ $ 233,900..
- USE - § 234,000.

ﬁOTE: Cost of a catwalk could possiﬁly'be decreased,by utiliZing wideéer
' piie beﬁt sbécing, or wider pile bent spaciung with wood gstringers

and decking.

. PROPOSED DECKING

_WEST. SIDE OF POCHUCK CREEK

2,200 FEET

1. Superdeck - - $ 98,100.
15% Contingencies -. 14,700,

°$ 112,800..

USE § 113,000.

2. Prerrested Wood Decking B S 40,700,

. Fretrest | PRERIRS - R B Ry

15% Contingencies S __ 6,100,

' | ' '$  46,800.

USE - ©$ 47,000,

L 4
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8.4

Cbmments and Recomméndation'on Bfidge Alternates

The suspension bridge would have to be designed and would re-
quire special materials, e.g., cable rollers and suspender

clgmps. If would take longer to comstruct in the figld than

. a prefabricated bridge. The environmentalist's opinion of sus-

pegsidn bridges for both sites is “......cablérsuSPension bridge
in-this iowland sgtting lacks some of the solidit? and fifnéss
to the surrounding bottoﬁlauds,..at." _Tﬁe bridge would require
painiing apd.mainteuance. Bqth bridée sites are subject §o
changing wind directions énd'eddies-Becauée of_p?en'fields and
heavily wooded areas near tﬁg locations. Changing wiﬁd directions
aré‘unfavorable to_suspensionlbridges with respect to damaging
bécilla;ions; .Additional concrete footing comstruction woﬁld.ﬁe

required if the main cables are restrained by masses of concrete.

Xo COngideration was given to the cén?er pier bridge beﬁause:'
ﬁefmit ééta'éubmittgd to tﬁe New Jersey DEP Streaﬁ Eﬁcrgachment
and Arﬁy Corps of Engineers iﬁdicated.ho 6bstructions would be‘
located iﬁ'ﬁhé stream channels. The center pier could cause a

damming effect with debris or ice.

The simple steel beam brldge would We1gh and cost more than

other types of brldges. ThlS brldge ‘may be practlcal for . the

.'Pochuck Creek but 1s concelved 1mpractlcal for the Wallklll

River betause of the long span, large steel web dep;hg'large

dead load, splices and multi-stage construction.
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A Wéod‘bridge is not recomménded.for the ;ocatioﬁs‘becaUSe of
:.moistura_coﬁditions,' The bridge mgy not be qonstrﬁcted over -
the 100-year ﬁlood_elevation, Flood waters may’flow over the
bridge. The'iiie of‘théjbridge is'dependeﬂt on the affective— ;

ness of the wood preservative.

The prestressed concréte,b:idgé woula ﬁave a depth of 4 feet
for the fochﬁck Creek, plus am a&ditionallé to 4 feet'of rail-
Ving. The appearance of an over—all 8 fcot depth br}.dgn would

~ be Bulky - The depth Of the precast beam may be con51dered an .
obstructlon to flood water, a1d, the depth decreasas the clear-
ance of the bridge and éhannel Wa;er level. lThe depth and f
Wéight of a p:estfesséd;précéStconcrete'Eridge for the ﬁallkill

-1Rivar'#ouid be qonsi@grab;y grester than thé”PbchuﬁklEreek and
‘probably could ndt be installed with a.siggle.érané.

t%ased on the above comments, it is recamﬁénded that prefab-
rlcated steel truss bridges be utillzed for thls project.

. The truss also acts as a railing. The hridge has five- per«
cent ;amber which'iﬁéréaéeé-the clearance W1th the,wateerody{'
MaintEEauce for a Cof~$én stgef truss bridge is minimai; No

_ paint1ng 1s reqﬁlred. Ingﬁailatéﬁﬁ Wﬁpi&:ﬁe fgs?ériphanZa

field constructed b JTﬁéﬁgﬁ_J

dge. ings. of the truss would

”aallow passage of flood Waters.f””"'”
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._ State of New Hersey
DEPARTMENT OF ENVIRONMENTAL PROTECTION |

' . DIVISION OF WATER RESOURCES
. P. 0. BOX CN 028 |

‘ TRENTON. NEW JERSEY OB862S

ARNOLD SCHIFFMAN ’ )

CIRECTOR

Lawrence Edler, P.E. - :
10 Evergreen Avenue ' S i
North Haledon, New Jersey 07508 “EUL 12 1.982
Re: Stream File No. 1922-82 -

Vernon & Wantage Townships

Dear Mr. Edler:

This is with reference to your letter of June 29, 1982 concerning the
proposed pedestrian bridge over the Wailkill River, at a Tocation ap-
proximately 3500 feet easterly of the irtersection of 011 Gity Road and
Rouyte 284, in the Townships of MWantage and Vernon, and the proposed
pedestrian bridge over the Pochunck Creek, -at a location approximately
4500 feet northerly of the intersection of Canal and Maple Grange Roads,
~in the Township of Yernon, beth«within'SusseX'Countyg‘New Jersey.

Please be advised that a review of the submitted material indicates that it
will be necessary to obtain a stream encroachment permit from the Bureau of
_Flood Plain Management for the proposed pedestrian bridgés. This proposal
is considered a minor project, therefore; it will not be necessary to
submit backwater calculations and cross sections of the stream 500 feet
upstream and downstream of the project. '

It is suggested that you arrange for a pre-application conference with one
of the Bureau's engineers before final design.: T

Enclosed'p1ease find a stream encroachment permit application package.

should you have any further questions, please contact the undersigned at
(609) 292-2402. . . , , 4

. Very truly yours,

BRI 5éaazza¢§h;;2gg;gﬂaii .
" ‘Susan Hiller: .
Stream Encroachment Section

Bureau of Flood Plain Management
SH:reb ' ‘
Enclosure -
cc: Wantage Township Engineer & Clerk

Vernon Township Engineer & Clerk

Sussex County Engineer

" New Jersey Is An Equal Opportunity Employer
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