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PREFACE

The Buhne Spit/King Salmon area, located within Humboldt Bav
easterly of the entrance channel jetties of the bay, has har
a serious erosion problem for the last decade. Tne
Department of Boating and Waterways, Beach Erosion Branch,
was asked by Humboldt Bay Harbor, Recreatior and Conservation
District to design a project to mitigate shoreline ercoyon
and reduce the shoaling of Fishermans Channel.

We have reviewed all prior reports written by the L. S. Army
Corps of Engineers, historical literature, maps, and cther
data ccllected in the vicinity of Buhne Spit. We have
compiled a data and information base that would cive us
insight into the environmental ard climatnlog:ical faciorz
that have a direct affect on the shoreline erosion within the
area of study.

v

Presented in this design study is a compilaticn of the data
and information applicable to the Buhne Spit erosion arez

which aided our staff in the development of numr ous
conceptual designs. These alternative designs were evalusted
by a numerical prozess to picl what we feel 1s the bhesl. most

efficient and least costly project to proavide shoreline
protection to the Buvhne Spit =rea for sevzral dzoades.

Excellent assistance and technical informat:on wes opbteained
from the Humboldt County Department of Natural Resources and
the U. S. Army Corps of Engineers. Without th=21r help, 1t
would have been necessary to collect additieonz! engineer:iry
and environmentaldata which would have resulted in additiona

design time and increased time to the project. We have alsc
received keen cooperation from the U. S. Aray Corp= ot
Engineers who have agreed to place their channel cainterance
dredge spoils within our project area to rebuild thz spit  to
its 1955 area.

i
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ABSTRACT

The Department of Boating and Waterways along with the U. S.
Army Corps of Engineers have been studying the shoreline
problems along Buhne Spit in Humboldt Bay cince thz early
19607 s. The results of our combined studies indicate that
there is a severe erosion problem on the spit with continuing
shoreline retreat. Without the construction of some type of
groin system o other shore protection configuration
continued erosion is inevitable. Erosion has already
progressed to a point where Buhne Foint Drive and extensive
underground public utilities are in immediate dange:-. A
permanesnt shore protection project must be constructed scon
if these facilities are toc be preserved.

This design study investigates several combinations of shore
protection configurations that can be utilized to prevent
continuing erosion of Buhne Spit and recreate the spit to its
area in 1955,

A 100D-1400 foot groin constructed of H-Beam File with timber
lagg:ing between the piles, a rock reveted bayward end and =
A foot rock rubtble—-nound offshore breskwater with a eand

filled poctet 1is the least espersive and nost cost
effective soluticn tc the prablem. This project, exclusive
of sand fill, will cost about $640,000. The project

1ncluding sand fill to form the protective beach is estimated
to cost about %1,700,000.

The proposed project with groin and offshore breakwater is
considered to be Phase I of the project. Phas= Il of the
project, the filling of the groin pocket with sand would be
accomplished during the periodic maintenance dredging of
Humboldt Bay’s navigation channels by the U. S. Army Corps of

Engineers. Subsequent lengthening of the groin after
monitoring the proiect through several winter storms would be
Fhace III. Construction funding for the project would be by

a combination of State-Local or State-lLocal -Federal funds.

e e e e — e -
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BUHNE SPIT/KING SALMON SHORE PROTECTION PROJECT
PURPOSE AND APPROACH

The purpose of the Buhne Point/King Salmon Design Study was
to devise & method fcr leng-term control of erosion problems
which have eliminated Buhne Spit and which now threaten Buhne
Point Drive and the residences shoreward of the road in the
King Salmon area leccated on Humboldt Bay in Humboldt County.

As an initial phase of thic design study, an analysic of the
alternative erosion contrcl methods was conducted. The
approach to alternative design analysis included the
following steps:

&. Define the erosional problem on Buhne Spit by review
and analyvsie of existing date and past reports.

b. Develon specific goals and constraints as a basis
for analyzing and comparing alternative designs for
erosiocn protection.

€. Deteraine the functional effectiveness, advantages,
disdvantages and estimated cost for each alternative.

d. Compare the alternatives against the specific
project nzece and select the best method for 1long-—
term ercsion control.

DESIGN STUDY SCOPE

£ total of twelve alternative beach erosion control plans
were analyzed to determine their effectiveness and
acceptability in reducing erosion in the Buhne Spit/King
Salmon area. Freliminary screening was used to eliminate
less practical and costly plans. Four cf the alternatives;
met the functional, economic and environmental criteria when
compared againct specific project design goals and
constraints. This final selection enalysis determined tho
alternative recommended fo- detailed engineering, final
dezign and future construction.

DESCRIPTION OF AREA

Buhne Foint -is located anout 3 miles south of the City of
Euretx and :s oppcsite the jettied entrance to Humboldt Bay.
ting Salmon Harbor (Fisherman’s Channel) was devel opad
shoreward of Bubhne Spit on what was previously a dredge spoil

area. The ar ea is now a small fi1shing village,
camping/re~reitiun site znd a home for retired persons. The
highest point cn Buhne Spit Shoal is atout 8-10 feet above
the mean lcu.r JTov uater datum (MLLM) |

-3-
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has & iength of cbout 2,000 fcet measured from  the
o’ the shoal #rd tho Fields Landirg Cnannel bayoide
Foint. The shore.inz btetween Buhae Foint anag  the
Elk River Spit is pretsctes by stone revotment. Buhne Foint
Wrive, the bayside boundary between the shoal! and King Salmon,
1< th2 main  transportation linl: to the area. Th2 roac also
cerries &1l the underground utilities including the main
sanitary sewer line. The road has been protected by
emargency placement of rock along its entire lergth from
Euhne Foint to the Fields Landing Channel. The existing rock
protection 1is inadequate and erosion and underrining of the
reoadway continues.

The entrance to PGBXE’s ceooling water intake channel
{(Fisherman®s Channel) is located southeasterly of ¥Fing Salmon
Harbor where it confluences with the Fields Landing Channel.
The cooling water intake channel also serves as the harbor
entrance to king Salmon and is the berthing area for the
deaper draft bosts moored within/along the chamne!. Shoaling
caused by sand transport off Buhne Spit shoal has closed the
channel entrance numerous tismes during the past few vyears
blocking tha channel for boat zntrance/exit and safe mooring.
This severe shoaling situation has also reduced the capacity
of the cooling water intake channel supplying PG%E’s steam
povier plant. Continuous dredging at the entrance and &long
the channel has been the short-term <csolution to provide
adequate cooling water and access to ¥ing Salmon Harbor.

STATEMENT OF PROBLEM

Luring thz past cacade the Buhne Spit shcal has eroded away
at an accelersted rate due to a redirection of the waves that
enter Humboldt Bay through the entrance chennel.
Modifications eon the bayside of the south channel jetty thave
generated &n additional refracted wave train that commingles
with the main waves that are transmitted through the entrance
channezl. Local observere believe that this modificatio~ has
shifted the focus of the waves southwesterly toward Buhne
Foint from its previous location northeast of PGXE’s steam
power plant and along the Northwestern Pacific Railroad, thus
accelerating sand transport along the shoal and into FfFields
Landing Channz2l as well as into PGB&%E’s coaling water
intakz/Fisherman’s Channel. The Department’s assessmz2nt of
the present szand transport system at Buhne Spit shoal is that
th=z previous wunrzfracted wave pattern within the bay carried
sediment zlong the spit which formed a point bar shoal along

the navigation channel. The sediment eventually was
geposites with.n the channel. The modification of the souvth
Jetty withon  the bhay gererated an additional wave pattern
that passcs  throagh the main wave with a slight change in
direction, rounds off the sheca) and transports sand directly
into the ra-vigation chennel, therr dowri the edge uf tha
chann::l ingo Fisherman®s Channel creating & shoal.
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During +n. ocemind from 177/ tc date, the shoal has erocded
awsy soathiwestzrly alone tuhae Point Drive in the King Salmon
ares. The —nhncal haoe ltaced 512 feet along the road ar” ic
sctoured  to tiz hay man pldaiion material along its entire
length. Ther2 19 & ] shoal betw=zen Halibut Avenue
and the thip chennel iz ahove m@an lcver icow water. To
protect EB.hae Peoint Drive and the underlying utilaties
‘tconsicetine of water lines, nztural gas lin=s and the main
canitary sewer line) from destruction. Humboldt County has
~eveted the gavside of the road with large rock. The
emergency rzch  revetment hac protected th2 roadway cduring
recent stc-ms but was not designed as a permanent structure
to withstand large breaking waves. Consequently, during all
subsequent severe storms, the revetment has been overtopped
by taves. Smaller rocks fror the revetment have been carried
onto the roadway &ant cascaded into nearby homes, breaking
windows and causing minor structural damage. The revetment
has settled and also unravelled at numerous locations. Buhne
Foint HKRoad has be=n underminad by wave wash-through ard has
collapsed a2t num=rous locaticens. The zbove conditione have
created an 2xtreme safety hazard during moderate large storm
wave conditions. It is a matter of time until one of the
large rocks on the revetment is dislodged and rolls/tumbles
onto the roadway, blocking access to King Salmon for
emergency vehicles and the public. The present condition can
only grow worse as the remaining sand spit recedes
horizontaily and vertically allowing larger and larger waves
to brealk +urther up onto the rock revetment.

PROPOSED PROJECT

The proposed project consists of a 1C00 to 1400-foot groin
constructed of H-Beam Piles with timber !agging between the
piles with a rock reveted taywerd eng and 2 400-foot rock
rubble mcund offshore brealwa2ter as shown on Figure 3. The
groin Jollows an alignment parallel to the Fields Landing
Channe! frer the southuest end of Buhne Point Drive near the
-nterse-tion of dalibut Avenue. The offshore roch rubble
mound breakwater will be constructed parallel to the shore
about 250 feet bayward of the intersection of Buhne Point
Road &nd Herring Avenue, extending northeasterly to the
Eureta Shipbuilders Incorporated/Pacific Gas and Electric
Company common boundary line. The long groin will provide a
downcoast i1mpervious barrier to reduce sand transport into
Fisterman's Chanrel /FB%E’s cooling water intake channel and
at the same time accumulate sand to rebuild the shoal. The
offshore bresiwater will provide a sheltered region shoreward
of the otructure that will reduce sand transport and build
cut a grotective beach from Buhne Point Drive. Both
structuresz «i 11 function as barriery to retain sand to build
out & wide proterrtive peach along the enisting rock revetment

Whiclh: parallcecls Boeo2 Feoint Drive. fhe groirn pockets formed

[S39 e ton structures will be fi1lled with sand and dredge

cspouils from the . S, Army Corps of Engineers narbc~

A ntensnTe  drodoing. With the vse of these dredoe spoils
-7-
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ant other imported san¢ Buhne Spit can be rzcanztruacted 15
its area that existed in 1955,

This praject is designed to restore Buhne Spit shoz!l to ate
1955 area and provide an interim project for shore protection
until the Corps of Enginesrs constructs the prcject propoeed
in House Document No. 282, 8Sth Congress, Znd Session.

BENEFITS

The proposed groin and offshore breakwater project and
anticipated dredge spoil sand from the 4. S. Army Corps of
Engineers maintenance dredging from the Fields Landing
Channel will restore a protective/recreation beach on Buhne
Spit. The project will protect the adjacent recreation area
and residences along Buhne Foint Drive from wave damage, and
maintain accessibility to the public, emergency vehicles and
county maintenance crews during severe high wave conditions.
Addition=zlly, the project will protect the road and
underlying public utilities from wave damage due to the
extreme e-osion of the low spit upon which they are lo-ated.
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CLIMATOLOSICAL FACTORS

STORMS

The Facifivc Ucean area in the vicirnity of Humboldt Bay is
subject to storos accompanied by high waves during the winter
nonths. Data are available regarding the dureaticn,
fregquency, or intenszity cf storms from "Winds of California”
and “Wirc Storms in California”. Wind deata contained in these
publicaticns indicate that wirds with velocities of 40 miles
per hour or greater generally occur from the sputhwest and
south. The greatest wind velocity of record is 56 miles per

hour. Information furnished tc USCE by local residents and
by afficials of the Northwestern Pacific Railroad Company
indicates that, during stoirms occurring at the time of
high tides, waves break on and overtop the revetment

bordering the railroad right-of-way north of Buhne Point.
Alsw, at such times, waves inundate &and wash cut sections of
Buhne Foint Drive, the only access road to the King Salmor
area on Euvhne 5pit. Such storms are reported toc occur about
10 times esch yezr. Although these storms cause no serious
etructural damage, railroad officials state that railroad
operations are suspended, on the zaverage of about 4 hours
during each stora, in order te clear the tracks of sand and
rocke depos.ed by waves overtopping the existing structures.
Thus., railr-oad operations are interrupted about 40 hours
anrually .

TIDAL DATA

Tidal dotx cbtained at the ncocrth jetty of Humtoldt Bay,
vhich are censidered to be representative of tidal canditions
in the study area, are suammarized below. The data,
abotracted from National U.ezn Surveys publicatiorns, Tidal
Bench Marlk, Part i, Northern Califcrnia. are based on 11 1/2
menths of  autoratic  tide-gajing records (October 1940 to
March 194! and June to December 1962) reduced o mean
values. Unless otherwise noted, elevations in this report
refer to th= plane of mean iower low water (MULLW).

TIDAL DATA, NORTH JETTY, HUMBOLDY BAY

Feet (MLLW) Fegt (NGVD)

Ustimated Highest Water Level ?2.50 6.16
Yean Higher tligh Water 6.7C 3. 3&
Mean High Water &. 00 2.66
Moanm Tide Level 50 0.26
Mean Sea Level (NGYVDHY 0.00
Mocan Low Water -2.14
Meam Lower Lo wWater 0,00 -3.3

tevimateo Loarsl Watur Leveld ~3.0¢ —-&6.34

-9-
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WINDS

vird char=_tc-18%ics irn tte ![ubhne Foint area were assumeT to
pe similar +.c those +for tte city of Eureka €o- which wind

records a.~e aveilable. Lata cbtairned by the Uiited States
Weathzr Furear stetior. 2t Eurszka covering the period July
1329 tc Dzceinber 17242 anid at the Humboldt Bay Power flent

from January 1956 to Dezecbe- 1966 were used to prepare the
wind dragr:m shown on Pl:zte I . The available data indicate
that curing the greater pa-t of the year the prevailing winds
are from the north and northwest and have velocities ranging
from 4 to 1S miles per hour. However, the climatological
summary given on Table 1 indicates that the prevailing
direction of tre wind shifte seasonally.

TABLE 1

MONTHLY AVERAGE AND MAXIMUM WINDS

MONTH FMEAr! WIND SFEED PREVAIL ING MAXIMUM WIND SPEED
(MPH) DIRECTION (MPH) DIRECTION

JAN 6.9 SE S54 S

FEE 7.2 SE 48 Sw

MAR 7.6 N 48 Sw

APR 8.0 N 49 N

MAY 7.9 N 40 N

JUN 7.4 N 39 NW

JuL 6.8 M 35 N

AUS .8 NW 34 N

[Sin 5.5 N 144 N

ocT S.6 N E) Sw

NOV 6.0 SE 43 =]

DEC 6.4 8c 56 S

AMNUAL 6.8 N S6 5u

LENGTH OF

RECORD (YRS) 9S4 S4 &7 67

WAVES

Mo statistical data are available for wave conditions

vithin Humboldt Bay. Insofar as wind waves within the bay

are concerned, the critical direction of wave approach in
the problem ares ic from the southwest, for which direction
the fetch is maximun. Based on the maximum wind record f-om
this direction (55 miles par hour) and the assumption that
the duration of the wind was sufficient for maximum wind
wsve generztion, 1t is oestimated that the maxamum wind
waves gonssated would have had a significant hkeight of
about 3 fe~L &nd a peried of 3 seconds. Based on the
fnetoriccl -ecord, wind waves of this height are rare
QCCUPrEnTER. SCnever the arex under investigation is
e:poeed to wzve. gener atzd in the Pacific Ocear that enter
the bay througn the ettied entrance. The relative
alignaent of thke c.irance and the eastern shcre of the bay

-11-




is suchk that all waves entering the b2y impinye on the shore
in the study area. Although the segawmard end of the jettied
entrance is exposed tc high waves, the height of  waves
reaching the eastern shore is controlled by the available
depth of water over the two shoa! areas nears the bayward end
of the jetties and by the shallow water in the study area. At
extrzme high tide (9.5 feet above mesn lower low water). the
controlling depth over the shoals near the jetties is about
25 feet. Thus, only waves pf abput 18 feet or less in
height can enter the bay without breaking on the choal.
Enterirg waves less than 18 feet would cross the bay and
break at varying distances from the shoreline, depending
upon their initial height. (For example, neglectirg the
effect of refraction and diffraction, a 15 foot wave would
brealr at about the 10 foot depth contour during a 9.5 foot
high tide.) After breaking, the wave would reform and
continue on to shore. Local residents report that waves
about 6 feet high break directly on shore in the problem area
when high waves enter the bay at high tide. Wave analysic
made by USCE in connection with their previous report aleo
indicate that breakers 6 feet high can reach shore.

NAVES WITHIN BAY. USCE used available aerial photographs of
waves entering the bay to show that the waves diffract and
fan out so that the wave crests increase in length with
increasing distance from the bayward end of the entrance
channel. Measurements made from aerial photagraphs taken by
USCE during the occurrences of high waves in the Facific
Ocean and at times when waves were brealbing upon thke shoal
area near the jetties indicate that the wave length averaged
about BO feet at a point about 2,400 feet from the Buhne
Point shore at a water depth of 10 feet. The effective
period of these waves would be about S-seconds. ARerial
phaotographs also show that waves impinge on Buhne Point in a
marner likely to cause littoral movemerit both to the north
and to the south of the point. Typical wave patterns within
the bay approaching Buhne Spit transferred from historical
aerial photographs are shown on Figure 4.

OFFSHORE WAVES. A study of wave action in the vicinity of
. the Humboldt Bay jetties was made by the USCE for a survey
report “Humsboldt Bay-1950" using refraction diagrams. The
characteristics of the waves used for the diagrams were for
..maves occurring most frequently as shown 1in the Scripps
Institution of Oceanography “VWave FReport No. &8". The
diagrams were constructed for existing conditions of the
bar seaward of the jetties and assumed a conditien in
which the depths over the bar and areas adjacent to it were
increassd to 40 feet. Their refraction diagrams indicated
that, for 1930 conditions, waves were affected by 4%he secware
submarine slope of tho bar which caused some convergerce to
occur before the waves reached and/or passed over the bhar
crest. The crest of the bar praoduced additional convergenrce
s0 that waves either broke on the bar or advanced toward the
jettied sntrance considerablvy higher than waves in compa-cble

-12-
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Gentlhz elupshire. Tl JECY celrzttion g s cata
PhEt waves  atuvancing fror e direction S0t e -
northoect  wil! tene to produce npogast litt—rel Hdradt along
th= south &nd north spits.

tlaves witn & height of 1O feel or greatar, ovCoursing ront
frequertly 1in the Pacific UOcean in the vicinity of Hamobolict

Bay, ha e an average period of 7 seconde. thiis pe-iod
over thes bar ., assumed as X0 feet, hae little effect or the
wave height so that the effect of refraction determines the
height cf waves seaward of the jettiec=. Waves having a
period of from 12 secondes to 16 seconds are increased 1n
height from 1S percent to 30 percent, respectively, by the
bar. This inctrease 1is 1in addition to the effect of USCE’s
comparisons of the refraction diagrams constructed for
conditions existing during their survey report study pariod
with those drawn for an assumed depth of 40 feet over the
bar and indicated that no appreciatle reductiorn in th=
height pf 92 second waves would occur with an  inzrease :n
depth over the bar. The reason for this assumptiorn by
USCE 1is that the seaward slope of the bar, in depths
greater than 40 feet,caused wave convergence before tte 40
foot depth je reached. However, the increase ir depth
would permit practically all 9 second waves from the
ncr thwest and the west to pass over the bar wi thout
brealting. Present depths over the bar cause nor-thwest waves
and west wsves to break when the deep-water wave height ic
atout 12 to 1S feet. For waves with periods of 17 seconds or
creater. the USCE comparison indicated that a bar depth of
S feet  wouwld recult in a Cecrease in wave height 1n the
vicinity of the entrance chanrel. For example., a 12 seccona
wave fraom the rorthwest breaks on the tar whern the deep-
walter wave hsight is about 9 feet or gresater. UWhen the depth
ocver  the bar is increased to 40 feet, 12 sezond nortuecsi
waves dc not break on the bar. USCE indicated that thzes
wives are reduced in height about 12 percent zi the bar end
abouvt 7 percent near the jetties.

WAVE STATISTICS. The Department of Boating zrnd Waterwsyes has
conpiled wave statistics from the Cxlifornia Coastal Data
Frogram (CCDP). Humboldt Bav wave rider (Inner) buoy and the
Lalifornia Deep-Water Wave Statistice (Statinn 2@ (CDUS) to
crorsare  the ozcurrence and freguency cof ccean waves near the
entrance to Humboldt Bay 2s shown in Table 2. The California
Ccastal Data Frogram buoy was in operation for 15 months  and
can only be uzed for a general comparicon againet the 23 year
record of the deep-uwater statistics. CCDF irdicated that,
27.5% of the tine waves with ¢ signifivznt heighi of 4 & fept

occurred, compared with CDWS where waves willr 2 significant

t.eight of 4.9--£.6 feet ceccurred 27.23% of “he time. The majsor

vive setivily coouroed between pericd: 0 4~ Ay L8 seconch

voLh osignificant heichls betwzan 1.6 to 6.4 "2el. comprising

7.2 perrert of the time. Thesz waves uen vaos Throagh tne

ombolcdt Bz entrerce jeottiec arnd LE the odorinait sedamont

Yt oanoport wvid icio, A revier Oof the wawve Stazristics corpiled
-15-




TABLE 2

CALIFORNIA COASTAL DATA PROGRAM
Humboldt Bay Wave Rider (l.ner) -—_

Number 0 Days 1n Month That Signif:cant Wave Herght < 18-Feet

Wave Height- - Total
YEAR 19381 YEAR 1937 Occ’s
(Feet) ~JAN FEB MAR APR MAY JUN JUL AUG OCT NDV JAN FEB MAR APR MAY (Days) -
18+ 3 - - -~ - - - 1 - - - - 4
16-18 2 - - - ~ - - - - - - - 2 - 4
14-16 3 1 2 - - - - - 1 z 4 - 2 - - 16 -
12-14 1 2 4 2 -~ 1 - - 2 3 3 - 3 1 1 23
10-12 S 2 9 3 t 1 - - 1 4 4 1 b 4 S a6
8-10 1 4 & 7 S z 4 - S 4 4 2 4 4 o S7
&-8 2 & 4 11 & S 10 8 S 7 2 1 4 7 9 a7
4-6 o S 3 S o1 12 ? 12 12 2 2 s 3 7 S 9z -
2-4 o z o z 7 7 & 10 4 3 1 1 1 =z & S
0-2 149 S 3 (4] 1 2 2 - 1 [S1 SENNT SR 1 0 Q o9
Total 31 28 31 30 3t 3u 31 1 31 25 20 7 24 o 31 411
3 Gage not recording part of month
DEEP-WATER WAVE STATISTICS
of the -
CALIFORNIA COAST--STATION 2
. January 1951-1974
PERIDD FREQUENCY OF OCCURRENCE DISTRIBUTION
COMBINED SEA/SWELL -
WAVE PEROID rorac
{Seconds) 4-6 &-8 8-10 10-12 12-14 t4-16 16 -+ ace’s
WAVE HE IGHT
(Feet) -
23.0- + - - ~ 2 10 o - 14
19.7-23.0 ~ - ~ 17 2 19
16.4-19.7 - - 7 M3j S 2 - &4
12.1-16.4 - H 112 7 17 M - 140
9.8-13.1 - 114 22¢ Y o2 b 3 4072
8.2-09.8 - 289 >4 8 18 2 b 94
6.6-08.2 2z 497 to7 7 a1 14 21 726
4.9-06.6 372 4992 35 87 &4 &2 usc) 257
T.3-04.9 {34 329 169 -1 188 147 21 1909 -
1.6-03-3 682 23 115 111 270 55 4 1469
V.0-01.6 10 75 1 16 &3 S p 213
TOTAL 2012 201 42 73 Ay 700 514 & 6607
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tsy Marine Ccnsultants (M) for the sane stat:ion as Chils
indicated woves with & sigrif:i:cant height betwean 1 to 4.9
feet cccuriced 60X of the time. Table 3 below conpares the
thre=- =stat.stical basec for offshore deep-waler coadined
sec swell wsves n the siocimity of Humooldt L.

TABLE 3
DEEP-WATER WAVE STATISTICS COMPARISON

COMBINED SEA/SWELL
Occurrence percent of time

HEIGHT CDhus CCDhFP MC
(Feet)
o-2 7.0 7.1 27.2
2~-4 15.2 12.7 24.5
Lf~b 25.8 22, 18.5
6~8 27.Z2 21.2 10.1
S~1C 8.5 1=.9 6.0

The above conmparison indicates that the CDW3 and CCDF  have
very close torrelation with wave heights between 0 to 6 feet
and that the MZ =statistical deta fo- combined seas/swell dozs
not compare to CDWS or CLCDF until the € to 10 foot wave
reight. This would indicate that CDWS and CCRF  should be
vzed for sediment transport within the pay. assuming that

these waves vovld pass throuvgh the jetties and reach Buhne
Srit without bLreat.rg affshure anc retorming.
-17-
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ENVIRONMENTAL FACTORS WITHIN THE BUHNE POINT ARER

GEOMORPHOLOGY
The ares &d
~he francisc

part of the
composed of

jacent to Bunre oint is compozed ofr &lluvium-—

£:1led valley floors between ridges of Fliocena-Pleistcoene
ine sedirents. Inland and east ©of Buhnz Foint ere rocice of

an formation. Thea bluff arza at Buhne prirt is
Fliocene-Fleiztccene marine deposite and is
interbedded layers of medium arnd fine~grzined,

raddish to kuff-colored sandstone, blue clay (Mud-rock) and
grevel. The raterisl comprising the bluff is relatively soft

and, pricr toc
alorg the bas
The adjacent
tuhne Foint
te & depihn
water. The
rremnant  of
eitended over

Two sandy =p
Thae Elk Riv
composed of

chetl. ARddi
1+ River Sp:
foet above ne
couthern end
southwestern

spit consiats
cith 2 trace
t 16 feet
rd, hoth

arding ch
section
own cn FPlat

zmples  of
1nsestigaticn
area tonsist
cuitored sand,
the viciait,
rhe botéor

precoe of

the construction of the PGBLE’s rock .revetment
2 of the bluff, ras easily eroded by wave action
low land to ths north and east of the bluff at
i peaty silt underlain by sancy silts and cjay
averzging abtout 10 feet below mean lcwer 1o

bluff &t PBuhne Point is probably the last
a more externsive series of beds, which once
the area.

its ere located in the vicinity of Buhne Foint.
er Spit at the northern end of the arex 1is
fire, cohesionless, gray sand with a trace of
tionally, small rounded gravel is alsc fourd on
t. Ths spit has an average height cof abou: 17
:n louer low water. Buhn2 Epit, located st the

af the ar=2&, projects frow shore &t ths
erd Of Buhne Pzint. The surface mat=rial of tts=s
cf cnarse to {ire sand, gray to black in c3lor,
of zhell. Bunnsz Spit hes an average height cof
above mean lower low water. Over thes period of

Euhne Epit ard Elt River Spit have undergone
chinge with respect to location. Detaiis
<nges in the location of the spit are givcocn in
cf this report headed "EROSION EBUHNE SFIT" and
es Il and III.

naterials obtained in connection with thz USCE
5 indicate that the bottom material in tha ctudy
v generally of cohesionless, gray tec tblachk-

ranging in size from very fine to medium. in
¢t the juncture of Buhne Point and Buhne Spit,
i &irno composed of bluish clay, clayey silt,
: ang organic material.
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WINDBORNE TRANSPORT OF BEACH MATERIAL

There 13 no evidence of extensive rindoorne <rarmspart cof
) beact i material in the study ares. Howover ., during stranag
' northerly and northuwesterly winds, it has boer ocizeorsed thac
movenent of sand ccocurs from the north sgpit inLc the2 jettied
entrance channel rea the root of the north jetty. The amourt
of sand moved irn this manner is umbnown.

CHARACTERISTICS OF LITTORAL MATERIAL

Samples of shore and bottom materials were obtained by USCE
from the Buhne Spit-Elk River Spit area at locations shown on
Figure 2 in Appendix 2 of their Buhne Point Study 195&6 (EFS).
. Shorz samples were taken at midtide level, approximately I.5
' feet above mean lower low water, and bottom samples were

taken in depths of & feet below mean lower low water. The
samples were analyzed for grain size. Detarls af the
* ; analyses are contained in BPE appendix 2.

USCE found that the shore materials consisted of grayish-
blacik colored, fine and medium sands, with median diameters
ranging from 0.20 millimeter to 1.40 millimeters and scrting
coefficients ranging from 1.24 to 3.34. The bhottom samplecs
k were alsc grayish-black in color and consisted principzlly of

fine sand having median diameters ranging from 0.22 to 0.25
millimeter and sorting coefficients ranging from 0.1 to t.71.
| 0Of fcur bottom samples taken, 1 consisted of a sandy silt or
clay with a median diaaxster and sorting coefficient of 0.017
b and I.74, respectively.

SUBSURFACE MATERIALS

For the USCE’s Buhne Point Study, 1 boring was made in the
Buhne Foint area to a depth of 34 feet below mean lower low
water at the location shown on Figure 2 in Appendix 2. The
boring indicates that the problem area was underlain by a
4.5 foot layer of sand, silt, and loose sand and gravel
extending to a depth of about 3 feet above meanr lower low
water. Below this elevation, the subsurface material
consists of a gumbolike clay extending to 9 feet below mean
i lower ‘ow water. Additional borings were taken by USCE alonc
the Ficlds Landing Channel in July 1974 for their ‘“Mavigation
4 - Ghannel Isplementations Study” and indicates a gray silty
clay &t a depth of 29.5 feet MLLW. A comparison of the two
borincs confirms the presence of a sandy silty clay below any
rena:ning sand on Buhne Spit.

SOURCES OF LITTORAL MATERIAL
USCE mas  identified five possible sources of  littoral

materi~l availatle tec the present chore in the study aroa.

-20-~
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2 ICurces are: (& s TET broagTmt 1nto th bay oy
stary streams: (B) msteriel fr0m vathi- Harboldl
izble by scouwring action cf currente end wav2s on the
s and channels and on shoals and shallouw-btottorn areas:
l.tro-xl material from the Facific Ocean cenosited in the

s
r:b
av
bertk
(\

: chennels oy waves, tidal! currants, or wirde., (©) material
_redgeu from project charnele -nd dumpet in the bay; and (&)
materrial ercded from the Buhne Feoirnt area. Due to th= razure
of tr2 tritutary drainage areas and the size cf the streams
entering Humbsoldt Bay, the amount of sediment carrie? by
streans is considered insignificant ard will not be
considered as a saurce for beach nourishment

In the Buhne Pcint area, marked changes have occurred in the
shxllow—water area between Buhne Spit and Elk River
Spit. For the period 1911 to 1955, the net cnange in the
shallow—-water arex has beer erosion. Within the limits
covered by the USCE 1955 survey, it was estimated that
2,107,000 cubic yards of bottom miterial belcw mean lower l1ow
water were eroded during this period. Sone of this material
may have been carried to shore by wave action and tidal
currents.

LITTORAL TRANSPORT. Meaterial derived from littoral transport
along the Facific Ocean shoreline may be deposited within the
bay Dy waves, tidal currents, or winds. Rased on studies made
by USCE in connection with navigation improvements of
Humboldt EBay, it appears that the predominant direction of
littcral transport zlony the Pacific Ocean shoreline is from
noccth to southh, The net rate of transport is not  Fnown.
Howsver, the relative stability of the Humboldt Bay bar eand
of the shoreline of the South Spit seems to indicate a fa:irly
constant supply of sand from littoral sources. Therafore, it
is possible titat littoral material deposited in the vicinity
of the entrance channel is rzceposited ultimately on the bar
or moves past the jettied entrance.

BUHNE SPIT NOURISHMENT. Prio- to 1950, material derived fron
maintenance dredging of the Humboldt Bay project channeles was
dumped within the limits of the Bay. As determined from
available dredqing mans, the principal dump areas were: (a)
Jdeen water at the bzivward end of the entranze charnel; (b) a
deep water area west of thz northern end of Fields Landing
Channely and (¢! deep witer near Fairhaven. in what is now

p=rt of Narth Bay {hannel. Before 1915, no dredged material
wse dumped in the bay. Betvween 1915 and 1949, inclusively,
iz -¢ estimated that 2,711,000 cubic yards of dredge spoil
were hanped in the ba. Since 195C, &1l dredge spnil material
caE Leon deposited in the Pacific Ocean in deep waterr socuth

n€¢ the bar and entrarnce channeol.
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Retwesn 1854 and 1950, it has been estinmoated by UZli  thac
4,700,000 cubic yard:s of matorial were erocded fros the Sutr:
Spit area. Table 4 give: the loss abovs elevation 45,0
(MLL W), that occurred for certair intervals during the ose- .cd
of record.

TABLE 4
EROSION AT BUHNE POINT AREA HUMBOLDT BAY
Above Elevation +6.0 Feet (MLLW)

Period Years Amount Averag=
Annual
Rate
18354-1911 57 1,850, 000 0,800
1911-1930 20 &350, 000 32,500
1930-1946 16 1,470,000 T, 000
1946-1952 1/ - 6 780, 000 120,000
1854-1952 Q9 4,750, 000 19,000
17 Erosion during period 1946-52 based 1n part on a cu.-vey

made in June 1955. However, the 1955 survey i€ considered to
represent 1952 conditions at the point because the revetment.
now protecting the shore. was constructed in 1957,

EROSION BUMNE SPIT

The Department of Boating a=nd Waterwave hac compiled &
photographe for the period 1943 through 1980 and transf
the interpreted high water line to a bas2 map shown o Fl.
ITI to determine the area of the spit bovnded by the precer
development at King Salmon. The area of the spit in 1943 1
abcut 25 acres, increasing to about 29 acres in 1955, and
assumed to reach zero in the spring cf 1982. There wasz &
uniform rate of erosicn on the spit from 19561 until i?. 7.
The annual erosion rate was about 14,000 cubic vyards per
year. During this pe-icd the beach face ercded at a rate of
about 27 feet per year. The average rate of erosion of the
beach face from 194€ through 1990 was about 25 feet per year.
The offshore profiles along USCE profile line NO. 15 indicate
that only the sand fill area has suffered appreciable
erosion. The offshore beyond the sand fill has maintainzd a
fairly uniform elevation during the entire period, indizating
very little erosion of the clayey material. Some  scrourina
has occurred along the rock revetment paraileling Buhne Foint
Drive.

T B S

TRIBUTARY DRAINAGE

The drainage area tritufary to Huaboldt Ba, is  a%owas 225
square niles in extent. The principal stie.me entsrira the
bay betwseen Eurekz anz tne southerly lir:te ol the -, 32
Elk River anc Salmon Creei. which bave ara:rage arez:. o6 57
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AERIAL PHOTOGRAPHY

AGENCY DATE PHOTO NO.
U.s.C.E. DEC. 1939 _—
TELEDOYNE NOV. 6, 1941 7490 - 720
U.S.CE. DEC. 23, 194! CvL - 58
U.S.C.E. FEB. 8, 1942 Ri4 - 52
HUMBOLDT CO. JUNE 22, 1948 CDF2-14 - 80
U.SG.S. DEC. 23 1956 QUAD MaAP
HUMEBOLDT CoO. AUG. 1962 HCN-2-7-18
U.S.C.E. DEC. 19, 1962 HH7 - 4
DWR. MaY 14 , 1970 76-8-58
D.N.0.D. DEC. 19,1976 AFU-C- 124
AIR DATASYSTEMS JUNE 6, 1979 —_
AIR DATA SYSTEMS MARCH 24,1980 23-124
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17 6 LEre Ml e o0t e . N T e
virdang 0L - fro, o, 5 oraytun cerried Ly ohes
th. p-o 2. “arne, Elt AL Zrdine L0 A ea Cine.
the muil part, sac 77 -g-onth tiabor s
vl ected Do 1e priTt el Evzm du-irg oe 3t a4 tirgly
romotrd,  Eil Siver 1s selu i able to breal: thron b FLIE Taaver
Dot Se. wral asttemple h: beern mede o previde a chennel
rreese E1Y Atyvar  Sgit bot the river has rot been  ablie to

maintain such & charnel. Tr:is lack of sediment *ransport by
trhe two mazjor “r-ibutary strzams confluencing with Humboldt
Bayv does not provide sufficient beach rourishmant ‘o zustain
the sanc bar ard protect.ve beaches in the Buhne Point to Elk
River stretch of bayfror:. The major beach nourishment
material i« transportec 1nto the bay through the jettied
entranc2 azross the navigation channele and cn*o the bar.
The Corpe of Engineers prezent maintenance dredging program
which dredges the main ravigation channels within tte bay and
deposits the dredce spoil at a deep otean site has furtner
depleted ary beach nocuristment material available to the the
Euhre Spit aree.

MAPS

Th2 meps wesed 10 the preparation of this report include the
latest and the nistorical editions of the HNatiocha! Ocean
Survey Chart No. 18622 3 the U. &. Geolog.cal Survey qusd-
rangle sheets for Eureka, Ferndale and Fortuna:and Corps of
Tngineers conditicn survey maps of Hunkboldt Tay. In aZdition,
e was made 2f cerial photogcraphs taten by verious  feceral
er.d  state zjancies for the years 19227 througzn 193C°. These
e<rial photegraphe are on file in the Humboldt (County
Ervironmerntal Center. Maps w=re also prepared by thz Dopart-
ment of Boating and katerways to accompany this report.

SHORE OWNERSHIP

The entire Buhne Foint area 1s privately ouned. Buhrn - ¢pat
has been developed as a fiching resort knciwn as Ninao  Salaon
FPesort. Nz bhathinc beaches are involved wi