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’PREFACE

The model study of the Thpqus River entrance was conducted &y
the Rytreulics Division of the Wtervays Experimnt Station, during the
Period June 1946 to My 148, for the Portland District, CE. During the
course of the stuly engineers of the Partland District visited the
Expowinsnt Btation and took an active gert in the planning of the test

Engineers of the Xxperimnt Station directly ccmected with the
W&amm X. P. Fartson, G. B. Femwick, K. x.ai.-m,
lﬂ.l.@.m.

13768



uuxs
PAB? IT: THE NODEL

mwmgmmm
Mothod of Yenting .. .
T PAR® IfI

Pase Tost . . ... . .
 Dredging Plan . . + . . .
o o7 VAR - o osw T
?m 1‘A ,‘_a ” 9 ¢ & & @
m Ga o s ® o ‘. 4 no-
mao L I ) .ﬁ\_‘ .

PA“I'! Dmaam
,nnv:euumnm
mEEs1- b
 PEOROMEIS 1 -
'fwz w

e ® & & o
Coy

,,W'_" ..

e 2 5 s.9 o

s e s s e &

. s .9 ®:0 .

-8 e 8 & & &

e s e & 8 @

e ® e & 8 &

. 9
.

‘e
B
. e
)
. e
L S
e o
. o
[ ] .

s *» 8 B9 &

" 8L e 8 %

s v ¢ &' s "

¢« -0 &« 0

Q'.‘C.?:

s 5 e o » &

. - L] C_I,O “,

» & & & 8 @

* e o 8.0 @

s & ®» & o &

KEBvox

o

5 &



mmm«vmummm

PARF It INTRODUCTION

A mmummmmmmamm
mummummummn
direstion abous 131 miles $o the Pacifis Ooesn. Zhe mouth of the river
1s appreximdely 180 mi seuth of the mouth of the Columbia River sad
tow: . (») & navth Jetty 8,000 amu.m‘mu,aco ﬁlmg
tepminating 1,600 £5 South of the seaward end of the north Jetty; snd
(b)mmhmmdmumwzéﬂw
ot allv and of suitabls vidth, 46k & river chammel 22 £% deep at Ally
and 200 £% wide to Desdsport, 11 mt above the mouth.

2. Onstructicn ¢f the north Jetty was wndertaken by looal inter-
omsnmmummwwummmwtu
Corps of Raglneers during the yeried 156h-1931. It was rehabilitated
1n 1931-193, and reconstructel with & sonorete superstructure during
1940-1981. A short south Jebty vas emstructed in 1933, and was ex-
tended 3,700 £% te 1ts Jresent termimus in 1937-1933. The morth jetty
1s now {n amellent ecndition, Dut the cuber eod of the south Jetty hes
bewm Jowered iy wave and curremt actimn to epproximtely lov water

3. At the entranse %o Uipne River the ccean bar has been moved



somusd aince completien of the Jettiem. emnnwcfm
WﬂMJﬂ!“ﬁb%”,k&,ﬂM«yﬁhcmu
have moved seevard distances of spgraximtely 1,300, 1,koo 1,100.@ |
1,000 £3, yeupectively. omnmmwmmmw'
mwmnmmmumn-ma,mmm
17nmwmmhmms.uaum§mgaon
aveiladle aquth of the rangs. n:.m,thunmmumaw
wmmmnun.mthmmum-m
souhh of She yangs ws 15 £t.

%, umammmmwmm
mmamm»bmmmnmsw,mou
currants strils the Jetty ot s stewpt angls. nuruutuum
sosured chasmel against the ouber end of the Jetty snd & large ares of
shoal water to the marth. The wide separstion of the Jetties at the
graghic surveys made since capletion of the south Jetty indicate timt
e largs amout of erosion has talan place in the triangular area sd ja-~
cent to the south Jetty near the share end and narth slcng the shore linme.
Eoavy wave action in this ayea stirs up the bottom material and the cur-
rents move it northerly along the shore toward the channel.

5. mcm--wmwh_mmwwow
cwrrents snd is deposited in the ter ares betwesn the cuter ends of the
Jottios and on the ccean lar ssawmrd fyrom the Jettiss. It is probable
that additional msterial is deing supplied to the dar ares between the
Jotty ends by sand movemsat through the rudble-stons south jJetty, and Yy



3

socummlation of sand oo the narih side of the north jetty indicates that
& ooneiderable Yolums of littorel &rift hes been trapped ly this jetty
atnoe 1te pmetruction. DN 18 omatdared lnly that soms mterial is
Daing ourried soulmrd Jast the Guber end of the north Jeity end da-
posited co the ocosn Dar sesvard from the ends of the Jetties. )
G.RV,nnmm-tmmmmmmmu
dstaraining whether reslignuent Of She scuth Jetty, o the omstrustion
umm-mmwmmmw.mm
mwmmrﬁwam”mtmﬁm
would Do msintained through the Gwber Bar vithout excessive dredging.
To assist in resolving this yroblem en investigation of four proposed
wmmmwam«mmumm. m

N I TR



. Te The. molel was oonstyunted 20 Jimsar scals reties of o400
Mrisoutally and 3180 vertically, snd yeprodaved spyroximtely 47 sq mt
of the Paoifis Gesen sul the Thpgns River 10 & Joint sheut 2 a1 upstresn
dtyesticn detseen acrtiwest snk sontinest, tides of sany type, and littecel
surrents odther up or down the SORNS.

Nodel Opexating Technique

8. Origimmily, the melel was of the mewble-ded type, the lower
Sutyge Surveys of Jume 1945 ant Jwme 19V was selscted for the verification
mmmum-umumuamm
mmum«mmmmmm
dates. mtnwwwwmmmmm
wmmw, itmmmttbumtlotunm
mmmmammmwmmuuw .
Wmmuwmmmmmwm
«rmmﬂum Ammmaw
Wmmmﬁnmw-tbmdmmﬁ
mm%mmwmmummm
mmmmmmmmmmumm
mmmmmmhmwmmm

9. Ammmmmmwmu



L and 2 Decsmder 19¥7 bobwsin sopbsdatutives of the Fortlank District

& aow yepitioation peried witieh wonld do sepresmtetive of the nossml
taend of Yed movensnt. . The dsoisisn was seeched Jy rojresnistives of
adandoned and that the Jrepesed Lxpmovemnt plane would be tested te
dobmxnine guly theiy sffects en onyryent divections snd velocitiee, Ib
s 1sder deslded ty Bistriet GLCioe remresetatives that o thin lager -
of cxushed 0oal would 2w plaoel over the Jrodlem mree during tests of
the pians in avdsr to obiain e qualitative indication of the omm~
teclmique eatablished Yy represmietives of the Pertlend Distyict fwr

the molel tosts is outlized in the folloving paregrephs.

pproximately
men range. Cuxrent veleoities in the river entrense wae
adjusted to ototype odaervations obtained en 11-12 Hue
1945, corrected to the tide of 19-20 August 1945 (plate 4).

b %mm bed was first molded in comorete to
siightly lower (adout 1.6 £t prototype)
pototyps survey of 1945. The bed was then molded

to the 1945 surway in oxushed coal, placed om top
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10. The first step in conduoting & test in the model was to mold
the ded (crasied cond) axmctly t0 the mwvey of 1945. The molel was then
agerated thyough £ive ccmplate 108 cyoles, reprolucing weves as shown
2% tadis L. On soapletion of the £103h eyels of ageyetion, the medal
ok was mnyped end yhetogreyhol t0 yeued the soetr And £131 whiek 9o~
&t yoldoity stations stiows om SIate 1 40 determine velooities for 4he con-
dition deing tested.  Yehoolly ssasuressuts wvere obtained at the surfsce
&2l ab tiuwo-fourths Saptii. Tined phobographs were them sade At stremgths
of ook and ohd o xecord the direetioms of surface exmyents st sush
Sraphs were being mde, and the resulting white @ivesks mde Yy the om-
Sottl show the directicns and relative strengths of surface ourrvats.



1-1b shoy looetions of owrrent wlecolty stations, elewsnts of plans.
tosted, mesumamts of current wlositiss oMained for existing om-
ditions snd for teats of the wrisus impeovemnt plans, snd sequr snd
125 show somur eod £111 pettams Sor existing oanditics sk for eash -
Pl tosted, sal the direstimns of Surface currents st SIrengihs of o1d
e eight, langth, squmos, and direstion of wves yvjrolacel during
the molal tests, and the effecta of the Tarious plans cu saximm cuvresd
velopities

12, The firet test mds in the molel was & Jase test, or test of
existing prototype onditicns, The parpose of the tase test ms to
moride surrent Yelogity, cusxent dlieotios, and bed seouwr snd 11 data
indicate tho clanges from existing aonditims effscted by .each plam
tested, Asomrdingly, the model bed was molied to the 1545 prototyre sur-
wnsies for axisting eomditions. Owarent velesity clservatiens end



eumummwmmmw
“'13. ‘Plate 1 and photogreph 1 shov the scour and 111 pattern
obtained 4t the end of the bed-movement phase of the base test. Tha -
hﬁmﬁowmmmﬁlwuhmtmorwmm,
away. e oentowrs and shaded aress on plate 1 tndicate the areas of
secur snd £111 and, in general, the extent of f11l which cocurred during
strengths of f1002 and ebb. It will be noted cn these Puotograrhs that
the stromgest £lood and ebd owrrents flow alongside or over the onter and
ofmmumtymmamwwawmu-
mmm a-mmmmmmmmm
shore and the imnar end of the south Jebty during ebb, whils & larger
ediy foamed ¢n the south side of the outer end of the north Jetty dwring

: TR R, : . : Ly
. v :
R ot - —— V. Lo B E

" 2%, Esch of the improvemmt plans tested, which are dssorided sub-
Wmmm,wmawmmtmmm
-w«mnmamummmmmm.
dredging of adjacent. areas to the kydrograpky shown ty camteurs om the
crm-huu-mornhul. smm-mm'emum
plans tested, the dredgs cut vas mede in the molel following ocmpletion
of the base test, end velosity measuremsits were obtained at stations 1,

2 and 3 to dstermine the effects om vélooities of the dredging alone.
muo\bnmnmowuwwmmw,mntn.
out any Jettiss other than the existing jetties, are jweeemted .



9
msuémmumz. It vill be noted by comparing these veloo-
umuummmmmmtmtmmmm
mummucmwmmm:ummmm
mximum edb ‘nlsc!.tm, Mm It lttts.m 2 IMS. cmnm-
mmmmmommm-owum however, nm
mmtmmtuo»mmwomzmm
Wmmmwmmm

.)5. mx(mne)omdammuewmm
m.mwnmm,mmmmn«ormnmw,_
MW“WW“. MOMdmuwofﬂnm‘
m-rlbftln' ,

16, mmmmmwpmxmnmmnmz
awyummmmumuwuormm»tm
MuWﬂ:M-ﬁ;mWo{cwmumm‘
Mmpuu-'rua-mmumz. !Inmr-anmptm
omwpmlmummmummmm. Amlmm
nm«m-mm-sumuammmuuormmx
Mw,mm«axmmmmuenmmsmmumm
mmmmwwmmm cammaxcms
mexmmmmmznumummmmm
mtth-w.uwmmmmmw
mmmmwmommmmwmm Maxiwum
mw-mmmmm-uw-mu;
cressed slightly from those measured during the bese test; however, bdoth
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mm-gobbnmitMMwWMon

L w i e,

the dredging alone. (vee table M),

17. mnut(phtoz)mumuommt»pm-lm
17mnw,mnu;mumwnummm33&n.
mmtmmotmmmmummummw
omummanmv)utn;moxmw. S

, 38, mmuﬁ&mvﬂm*«*mmﬁmg
mMﬂssmmwxmutmamu
o) are show an Mccnm 1#-3.7; end cumm m.oozw obumtuu
nthtummmm-hmmmm9mmmmumz._pn
nmmﬁﬁhpﬁﬁmatt&ﬂotth%otﬂnldmm
tlmytbmuthtctthuﬂottbhum anloalm
mmmmmammx«.\mv.uaommm
mta-mm«mmmummumm’
mmmvmmm nmmmlmnuum-n-
ummatmmmxmmmobbnmxm
frcutbnettbhumt mmmm«muuom
mmmammm.m,mldmmm
wammmm-ﬂum»mm“ (noounok)
mm«cmx-amrmmnmmtwmwumuu
moawmgmnm,wmmmwmu
Mofthmﬂptimm Awwrmmmam
muatbmtmmmmammuma,m-um
wmunmmo». nnnmmcmtordd:uummtb

I3



143

:39. Plam 6 (plate.3).scuslated of & spur Jetty 1350 Lt lmg, b~
- gianing A% & point approxtmbely JNO00 £ from the ahore eod of the
mads The Spur Jetty was of lupeamsalls ocnetrustion with a top elswation
el ol . .

80, . Zhe socur ssd £i1l patberns for plan 6 sre shows on plate 3.
end photograzh 43 current. 1:estions a4 stresgths of £1ood and e3b are
the prodlen ares was gmerally sinilar to thet which oogurred duriag the
tents of plans 1 and 1-A. The pisn-6 Jetty wes sudjected to hwavy drosd-
in the chanmel were generelly redmced from those of the tase test, Dubt
test of the dredging plan (see table ), The plan-6 Jetty ceused &
omsldnmila northverd shift in the alignmnts of £1004 and 6dd curzents
- in the Jotty cheanel; however, there ware changss in the aligsments of
both Ligod amd 3D currents in the vieinity of the strmoture. Daring
the fleod period, eddies formed in the Jetty chazmel jJust ecuth of the
outer end of the north jetty snd in the ares between the plan-6 jJetty
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iine with the existing scuth Jetty.

FA

©Upn. sl 8 (ylate 3) coniisted of & alightly urved Jetty, 1050 £t
long, Tbekted along the saws aliwmmat es plans 1 und 1-A. ‘The Jtty
s of ligiiusatle vonstrustion wilh & top elevation of +15 £t alllw. -
nmmmwmewmummm"
ratded $6 Glovitim 415 £% milw, I

22 The soour end L1 yettern fer the test of plan 8 is shown on

PInte 3-knll yhotograzh 53 cwrrent direstions st strengths of ficod wnd
oWd ive sheows o fhctogrephs 2240%; and curreat velosity meesuremsute
&¥¢ showsi o plates 13 and 1IN and in table 2. The scour snd 1k pttem
for the test of plai 8 was almost fdentieal to that of the tase teet, the
enly d1fferdnce deing that s)ightly 1es# soour oocuired in the cuter
mximn 100k velosttiss from thote of the tuse test, and guerel in-
creases 1 Mxtiem velooities'from thise of the dredging plaa. The

Igiinhts of £1508 &nd obb cmrrents Were Shifted northwerd an spprecisble
atanoe, hringing the current sllgmests’ closer to that of the nevigation
ohaiite)’ Juati oubl of the outer end of the éxisting north jetty, ank o
msller odly formed betveen the pMn-8 Jetty and the existing south Jebty.
No edlise Of appreciable site Were néted during the ebd tide peried.



83, 'mhe ehoal conditicn which nov prevails in the Uapqua River
mmuuumwummmutm«m: (a) the
-mwdmmwmmntbcmmmw
QWWMLuWM,MMWaWW
mmmmmwmmmmmm
(5 the 1ow alsvation ant high permoability of the shore end of the
mmmmnunmmummmmm@
thsm(o)mmunmmmmm
mmwﬂmmﬁm&mmmw, :mmmcuwm !
WMmuwmmm,mmuv«M
tel by vave and curremt ‘scticd. namu,thorom, that the above
mmmummmummmm.m
mmm«mmmmmz. o
B W mmwuumrM:-a,é end 8 would be’
swomnaommnmmonmwmm"'
olotely to the aligumat of the navigstion chammel, but that plan 1
mﬂhﬂlﬁmoﬂbﬁmmww ?1m6aw
wmmwa»&mm@wmxmmm
PWliﬂasm,itthutmémfmmmm
features as followss (u)mmmmmmemwmum
uummwmmmmnmms (b)thm-é
Mwwanbmwmmmmmm,mm
frolably damge the stracture; (u)tbnwthulotthltmtmmd



mhmumwummm;m(c)wa-_
fisction of Joth flood and ebD cuprents arcusd the north end of the ;
mmmhmmmmzudmmmmmﬁ‘
tat vietnlty.,

-2 mmmtm)mmormamm-
mwmmmx,mmmumumzu.mmg
mm,uuhnmmwmmormmw
m&nwmzmmhummmmmmm
dmmmm nummtmmnum
wmmwmcmmmam+wnuh,
mmmmmmmm«mmn&a
of waves snd ebb currents. Rw,tm,thtmly:m
Wamn-mmnmmmmmmmmum-
mm,nmmu.,mmwmmtmm
| ’26. quummmwmmmm«
o) gurvents in the jJetty chammel; furthermore, this plan would halt the
northerly movemsnt of material alomg the share and into the river chmmel.
Current velooities along the chammel #ile of the strwoture 414 not appear
%0 be sufficiently strong to cause appreciables damage to the Jetty. It
1s als0o pointed ocut that plan 1-A is located almost entirely in shallow
wator; therefors, the cost of its canstyuotion would probably be
appmeciadly lsss than wvould e the cost of pian 8.

27. The results of shoaling tests for existing conditicns and for
each proposed plan indicate for all prwctiesl purposes adout the same
mmammnnm-nowumm.' It is



pointed cub that the results of tests of this type can, et best, anly be
ovalusted gmlitatively. 8inoe no verification of the model) with mm
WMQIMWMW&QMMMMm
aignificenss Do attached 40 the resalts of theee:tests, (11

san - R JSEinmm-surTent wicodties in the entience channel with thwe
Yarious Jetty plane installed indisate thet welosities would be generedly
dovryased from those ssasured dnring the Jse test, ' Hosever, sinse the
the plans en current velocities con be Obained Wy comparing the plan
velocities to those messured forr the dredging plam (tabdle M) rether then
%0 those meesured during the base test (tahle 3). Dats presented ta. -
tahle b indicate that esoh Jetty plan would previde sces increase in
mzimm velocities in the entrmnce chammel, with plan 1A effecting the



PARY V¢ OCHOIISIONS

£29. It is the opiniem of the Waterways Experiment Statiom that
;mmuwmmmmmmmn.ﬂu
lulummnumnmammmmumw
Shoaling probless in the entrance clmmnel. Based upon the effests of the
mm«mwamnw, nuunmm
PIsn 14 would be the most effective of the plans tested in reduoing
shoaling in the channel. It is alse delieved that extension of the
plan<i-A Jetty seaward would make the strustwre more effective; however,
sach exbension would probably inoresss the cost of the Jetty appresiably,
Muwwm-ﬁmhmnmww
the outer end of the strusture ss tested in the modeld.

30. A stuly of the results of the model test of plan 1-A imdicstes
‘that semsideretion should W given to testing the following two sddi-
tional Jetty Plans in the medel: (s) & plan simtlar to plan 1-A emept
m:ﬁmmmmummmumm
‘north Jetty, the distance between thess tvo Jettiss to be the same as
the distence from the morth jetty to the shore end of the plam 1A
south Jetty; and (b) & test of the adove proposed plan with the o~
Posed ssuth Jotty extended 1000 £t sesward, still parellsl to the
oxisting narth Jetty. It is belisved that the ourvature of either of
these propossd Jetties would be such a8 to 3ef1ect ebb curremts more
nearly tate alignment with the mavigatiom chamel than did the plan
14 Jotty.
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Pisn 1-A
Pimn 6
Plan &

2.1
2.2

2.2

1.5

3.9
3.9
L5
3.6

k.0

3.7
2.7
2.8

2.2
2.1

3.3
3.8
3.6
3.2
2.8

1.5
21
2.0

2.1

1.5




-
EFFECTS OF PIANS 0N MAXDNOM CURRENT VELOCITIESS

Plml 40,3 0.5 40.2 0.0 L6 41.2 0.5 +0.5 :
Plan 14 0.2 0.5 #0.3 0.2 4l.0 413 0.3 404  40.5 0.2 0.3 0.3
Plan 6 40,2 0 401 <01 -L9 0.7 0.7 40.3 0.0 0.2 0.6 0.0
Plan 8 40.3 05 408 0.1 L5 40.6 lel 0.l <08 408 <07 +0.1

#HOTE: Base Test velooities used as Dasis foor indiceted incresases ox decreasse
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; g of operation.
Bage Test - Bed condltion after 5 cycle
PHOTOURAPH 1. 2



PHOTOGRAPH 2. Plan 1 - Bed condition after 5 cycles of operation.




PHOTOGRAPH 3. Plan 1-A - Bed condition after 5 cycles of operation.



PHOTOGRAPH 4. Plan 6 - Bed condition after 5 cycles of operation.
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PHOTOGRAPH 5. Plan 8 - Bed condition after 5 cycles of operatlon.
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PHOTOGRAPH 7. Base Test - Current directions at strength of ebb after
W (hr. 16.5)




i
1

L
L
o

PHOTOGRAPH 8. Base Test - Current directions at strength of flood before
TEW (hr. 23.0)




PHOTOGRAPH 9. Base Test - Current directions at strength of ebb after
LEW (hr. L.0).




PHOTOGRAPH 10.

o
i

Plan 1 - Current directions at gtrength of flood before
HAW (hr. 10.5).
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PHOTOGRAPH 11. Plan 1 - Current directions at strength of ebb after
maw (hr. 16.5).
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PHOTOGRAPH 12. Plan 1 - Current directions at strength of flood befors
THW (hr. 23.0)




PHOTOGRAPH 13. Plan 1 - Current directions at strength of ebb after
eV (hr. L4.0)
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PHOTOGRAPH 14. Plan 1-A - Current directiong at strength of flood before
W (hr. 10.5)




PHOTOGRAPH 15. Plan 1-A - Current directions at strength of ebb after
HAW (hr 16.5)




R

PHOTOCRAPH 16. Plan 1-A - Current directions at strength of flood before
LEW (hr. 23.0)
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PHOTOGRAPH 17. Plan 1-A - Current directions at strength of ebb after
LEW (hr. L.0)
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19. Plan 6 - Current directions at
AW (hr. 5.5)




PHOTOGRAPH 20. Plan 6 - Current directions at gtrength of flood before
LAW (hr. 23.0)
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PHOTOGRAPH 2 Plan 6 - Current directions at strength of
LEW (hr. L4.0)




PHOTOGRAPH 22. Plan 8 - Current directions at strength of flood before
HEW (hr. 10.5)



PHOTOCRAPH 23. Plan 8 - Current directlons at strength of ebb after
HEW (hr. 16.5)




PHOTOGRAPH 24. Plan 8 - Current directions at strength of flood before
W (hr. 23.0)




PROTOGRAPH 25. Plan 8 - Current directions
LEW (hr. 4.0)
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LOCATION OF MODEL VELOCITY STATION

NO. | 1S THE SAME AS THE LOCATION OF
PROTOTYPE VELOCITY STATION NO. 2.
SOUNDINGS ARE REFERRED TO MEAN LOWER

LOW WATER AT BOAT HOUSE GAGE WHICH IS
4.46 BELOW MEAN SEA LEVEL OF THE 1929 DATUM.

PLAN 8

SCOUR AND FILL, PLANS 6 AND 8

SCALES
PROTOTYPE "°%% [ 1000 2000 3000 4000 FT
MODEL 2t 0.1 2.3 4 5 8.7 8 9 10FT

009

1,029




TIDAL HEIGHTS IN FEET— PROTOTYPE

CURRENT VELOCITIES IN FEET PER SECOND—PROTOTYPE
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