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Original sponsors; Sackett,
Ferguson

Funding Information

General Fund $14-,-1-6-1—700—

Other Funds - 0 -

$14 ,16-1"-700

IN THE SENATE

CS FOR SENATE BILL NO.

Bennett,
and Moss

7° n~ 'Tcc

BY THE FINANCE COMMITTEE

364 (Finance)

IN THE LEGISLATURE OF THE STATE OF ALASKA

THIRTEENTH LEGISLATURE -

SECOND SESSION

A BILL
For an Act entitled: "An Act making special appropriations to certain
communities and municipalities for erosion <control
e I . S\ o
projects; and providing for an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. The sum of $13,761,700 is appropriated from the general
fund for payment as grants for erosion control projects to the f(I)IIowing
communities and municipalities and in the following amounts:

Kotlik $1,008,500
Togiak 2,192,100
Port Keiden 340,000
Bethel 5,000,000
Egegik 594,400
Akiak 494,700
Nunapitchuk 326,700
Napakiak 100,000
Shishmaref 1,400,000
FyN«o Af—Ann P, 1~
. K -
Delta Junction 950,000
Deering 400,000
Noatak 6,000
Circle 240,000
engineering)
Noorvik 63,000
Angoon 246,300
-1- CSSB 364(Fin)
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* Sec. 2. The sum of $400,000 is appropriated from the general fund for
payment as a grant to the Matanuska-Susitna Borough for stabilization of
the old railroad dike at the confluence of the Matanuska River and King
River.

* Sec. 3. The appropriations made by sec. 1 of this Act shall be dis-
bursed in accordance with AS 37.05.315 and 37.05.317. The appropriation
made by sec. 2 of this Act shall be disbursed in accordance with

AS 37.05.315.

* Sec. 4. This Act takes effect immediately in accordance with AS 01.-

10070(c).

CSSB 364(Fin) -2 -
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Introduced:

1/20/8A

Referred: Transportation and
Finance
Funding Information
General Fund $30,105,300
Other Funds - 0 -_
$30,105,300
BY SACKETT, BENNETT,
IN THE SENATE FERGUSON AND MOSS
SENATE BILL NO. 364
IN THE LEGISLATURE OF THE STATE OF ALASKA
THIRTEENTH LEGISLATURE - SECOND SESSION
A EILL
For an Act entitled: "An Act making special appropriations to the Depart-
ment of Transportation and Public Facilities and to
certain communities and municipalities for erosion
control projects and feasibility studies; and provid -
ing for an effective date."
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. The sum of $275,000 is appropriated from the general fund
for payment as grants for feasibil ty studies of rosion control projects
to the following communities and municipalities and in the following
amounts:

Naknek $100,000
Nenana 100,000
Juneau 75,000
Sec. 2. The sum of $29,785,300 is appropriated from the general fund
for payment as grants for erosion control projects to the following
communities and municipalities and in the following amounts:

Kotlik
Tuntutuliak
Clark's Point
Kipnuk

Togiak

Port Hoiden

Bethe 1

Ani ale

$1,008,500

570,900

3,295,200

431,200

2,192,L00

340,000

7,800,000

1.445,300

St 364
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The sum of $45,000

W-~.....|

594,400
494,700
326,700
100,000
1,400,000
5,000,000
96,000
400,000
6,000
2,000,000
63,000
400,000
345 ,000
246,300

1,230,000

is appropriated from the general

i s H i w M HH IH IW 1 —

fund

w W

to

the Department of Transportation and Public Facilities for costs related to

erosion control projects and feasibility studies, including travel ex-
penses, for which grants are made under secs. 1 and 2 of this Act.

* Sec. 4, The appropriations made by secs. 1 and 2 of this act shall be
disbursed in accordance with AS 37.05.315 and 37.05.317.

* Sec. 5. This Act takes effect immediately in accordance with AS 01.-
10.070(c)-
SB 364 o
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K OT J_ XK E=|_ jes,s < N
LAT 63.02700", NORTH LONG 163.33700", WEST ELEV. 5 <AT AIRSTRIP)

ON SEPTEMBER 12, 1983 THE INVENTORY TEAM FOR THE CENTRAL REGION?S
EROSION CONTROL TASK FORCE VISITED THE COMMUNITY OF KOTLIK WHICH 1S
LOCATED ON THE EAST BANK OF THE KOTLIK SLOUGH ABOUT 35 MILES
NORTHEAST OF EMMONAK ALASKA AMD ABOUT 67 MILES NORTH OF ST. MARY”S
ALASKA IN THE YUKON KUSKOKWIM®*DELTA. THIS LOCATION ALLOWS EASY
ACCESS BY BARGE AND LARGE RIVER BOATS,

THOSE WHO WERE PRESENT ON THE INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLOGI ST
CENTRAL REGION

JOHN FRITZ
MATERIALS SECTION
CENTRAL REGION

E. ALLEN CHURCHILL
FLOOD PLAIN MANAGEMENT
CORPS OF ENGINEERS

UPON ARRIVAL THE TEAM MET WITHKOTLIK?S MAYOR JOSEPH MIKE WHO
PROVIDED MUCH OF THE INFORMATION WHICH WE USED. TOGETHER WITH THE
REPORT WRITTEN BY NORTHERN TECHNICAL SERVICES OF ANCHORAGE “HOPTEC)
TITLED KOTLIK EROSION CONTROL STUuDY DATED MARCH 1*83.

I EXPLAINED TO MR. MIKE THAT THE PURPOSE OF THE TASK FORCE WAS TO
INVENTORY . ON A STATEWIDE BASIS., AREAS WHERE THE DEPARTMENT
SUSPECTED EROSION PROBLEMS, AND TO MAKE RECOMMENDATIONS TO THE
COMMISSIONER ALONG WITH A LIST OF PRIORITIES AS WELL AS POSSIBLE
SOLUTIONS TO THOSE AREAS OF CONCERN. I CAUTIONED HIM tuat JUST
BECAUSE WE HAD VISITED HIS COMMUNITY AND HAD FOUND A PROBLEM DID NOT
MEAN THAT THERE WOULD BE A PROJECT IN THE NEAR FUTURE AS ANY PROJECT

WOULD REQUIRE FUNDING THROUGH THE LEGISLATIVE PROCESS. MR, . MIKE
INDICATED THAT HE UNDERSTOOD AND WANTED TO KNOW m ! WOULD BE ABLE
TO SUPPLY HIM WITH A COPY OF MY RECOMMENDATIONS. I TUuD HIM THAT IT

WAS  THE INTENTION OF THE TASK FORCE TO WORK AS CLOSELY WITH EACH
COMMUNITY AS WE COULD, AND THAT WE PLANNED TO INFORM EACH COMMUNITY
OF OUR RECOMMENDATIONS AS SOON AS POSSIBLE.

BASED ON THE ON SITE EVALUATION I TEND TO AGREE WITH NORTEC*®S
SUMMARY OF THE EROSION PROBLEM. THE REPORT SHOWS ABOUT 3,,000 FEET
OF RIVER BANK BEING EFFECTED BY EROSION AT A RATE OF BETWEEN 3 TO 4
FEET PER YEAR,



THERE ARE A NUMBER OF BUILD INOS WHICH ARE THREATENED BY THIS
EROSION. WHILE THE MAJORITY OF THESE BUILDINGS ARE PRIVATEL{ OWNED
HOUSES, PART OF THE BIA SCHOOL COMPLEX, THE BAPTIST CHURCH, AMO UNE
COMMERCIAL BUILDING WILL BE IMPACTED BY EROSION PROBLEMS TM "HE NEAP
FUTURE (LESS THAN 10 YEARS).

RIVER EROSION IS CURRENTLY UNDERMINING THE BOARDWALK WHICH RUNS
ALONG THE KOTLIK RIVER. BASED ON AN ON BITE EVALUATION OF THE
BOARDWALK THERE IS A GOOD CHANCE THAT THE COMMUNITY WILL LOSE 200 TO
30> FEET OF THE WALK WITHIN THE NEXT YEAR.

HR. MIKE INDICATED THAT THE RIVER |ICE THICKNESS IS USUALLY 2.5 TO 2
FEET IN THE CHANNEL AND THAT CONSIDERABLE EROSION OF THE B«MK IS
CAUSEO BY BOAT TRAFFIC. WHEN ASKED ABOUT THE SPEED OF THE BOATS, HE
INDICATED THAT THE VILLAGE HAD IMPOSED SPEED LIMITS AND THAT. FOR
THE MOST PART ALMOST, ALL OF THE BOATS OBEYED THEM.

ACCORDING TO THE NORTEC REPORT A COST OF $1,636,000 IN 19S2 DOLLARS
wouLb HAVE TO BE SPENT IN ORDER TO REPLACE THE STRUCTURES IF SOME
ACTION WAS NOT TAKEN WITHIN THE NEXT THREE YEARS.

THE QUESTION OF POSSIBLE RELOCATION OF MANY OF THESE STRUCTURES IS
REALLY NOT VIABLE BECAUSE THE COMMUNITY HAS MARSH LANDS ALL AROUND
IT AMD THERE IS NO WHERE YOU COULD MOVE THE COMMUNITY, WITHOUT
MOVING THE COMPLETE VILLAGE TO ANOTHER LOCATION. THIS MEANS THAT IF
THE VILLAGE DOES NOT DO SOMETHING IN THE NEAR FUTURE <LESS THAN 5
YEARS) THAT WE ARE LOOKING AT RECONSTRUCT ION OF A VILLAGE AT A NEW
SITE SOME DISTANCE AWAY WHICH WwOULD PUT THE COST MUCH HIGHER THAU
THE ORIGI HAL 51,636,000.

ONE QUESTION WHICH THE NORTEC STUDY DOES NOT [INVESTIGATE i"3 THAT rj
MIGHT BE IN THE BEST INTEREST OF THE STATE TO ONLY PROTECT THE MAIM
TOWN SITE AND RECOMMEND THAT CONSIDERATION BE GIVEN TO A "NO BUILD"
OPTION FOR THE OTHER AREAS WHICH ARE LOCATED ON THE ISLAND BETWEEN
IHE YUKON RIVER AND THE KOTLIK RIVER AND THE AREA WHICH CS LOCATED
BETWEEN THE KOTLIK RIVER AMD KOTLIK SLOUGH. THIS WOULD SUBTATIC.TALL r
REDUCE THE AMOUNT OF FUNDS WHICH WOULD BE REQUIRED TO PROTECT THE
COMMUNITY.

BECAUSE OF THE COMMUNITY”S DEPENDENCE ON ACCESS TO THE RIVER FOR
ECONOMIC AND TRANSPORTATION NEEDS IT IS FELT THAT THE DESIGN SHOULD
INCORPORATE EASY ACCESS TO THE RIVER BY MEMBERS OF THE COMMUNITY.

THE DESIGN WHICH FOLLOWS ALLOWS FOR TWO PHASES. THE FIRST PHASE
wouLb PROTECT THE MAIN PART OF THE COMMUNITY AND THE SECOND PHASE
WouLD PROTECT THE PART OF THE COMMUNITY WHICH 1S LOCATED ACCROSS THE
RIVER.

KOTLIK, ALASKA



THE_ CONCEPTUAL DESIGN WILL HAVE TWO TYPICAL SECTIONS* rRc
WHICH WOULD BE USED BY THE COMMUNITY FOR ACCESS TO THE M"."F@ |, =
BE 500 FEET OF CONCRETE MAT DESIGN WHICH WOULD BE DIVIDED INTo "tw
POINTS OF ACCESS 250 FEET EACH LEAVING .1150 FEET OF BAMI WHICH HAUL
BE PROTECTED USING THE PILE AND FASCINE REVETMENT METHOD.

C ON STRUZCT X OKI E S T XS-iTEE

NAME OF COMMUNITY: KOTLIK, ALASKA

PROJECT NUMBER R30023

BY: W. F. BARBER JR., REGIONAL. HYDROLOG IST
DATE; DECEMBER 16, 1983

RVRGS: AT 1VHIGH WILL  INDUTE 510 AEET OF CONBRETE BRCSIN HAT AND 1150 FEET GF PILE AD FSCINE
RBEIVENT.

CESRIPTIN QANITY UNIT UNIT FRICE AQNT
110 (1) MBILIZATIN LLWP SM LLWP SM I
GNFEIE BN GWAETE 5D LINER F3oT PO F0,00.M
PILE ERASCINE FRVEIVENT 10 LINER FOT 1I5@® 2.0/ 25910))
SB TOAL 68.9373
ENGINERING EEGCNTINGENCIES S.A3
TOAL FHAE 1 2181

PHASE I COST PER LINEAR FOOT = #441.84

RVRGS: RAE I VHIH HILL INDUTE 20D AET 0F ONBRETE TYRE BRGBION HATT AND 7D FEET (F RILE AND FASCINE
RBVEIVENT.

MINMER [ERIPTIKN QANITY WNIT WNIT FRKE ADNI

100 MBILIZATIN LLWP SM LLMP SM I PA3
ONFEE VAT CWHEIE () LINER FOT 7D 73,80
PILE & FASCINE FBEIVENT Pt LINERR FOT 1B.H5 13761250
3B TOAL 2B09.8
BNGINERING 1, ONEBENCIES PHALAN
TOA.HE 20.40.73
TOA.GFRHE 1AD I 1,08B489

3 KOTLIK. ALASKA
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CONCRETE EROSION CONTROL MAT

. ADE RWINGIS OLY A GNEPTUAL IRWING 0F O\ 0F ANMER (- DIFFERENT CESIGNS WHIGH AE GRRENILY (H
THE MREL THSRHERT NH HY IS RRIOMMENENING THIS [ESIN OFR SOE OHR MNFCIIRRS. TERRRT B
QLY LBING THIS CESIGN AS AN EAVALE - ONE TYRE VWHIGH GOULD BE LED FR BRCBION GNTRIL. IN THIS GOMUNITY.

<SIHHt FRSINGCNIRL  SSEW LIKE ANMER (F OHR SSIEVS HILL FROICE ARQATE ERBIN FROTECTION FR
THE GOMNITY ADIT HILL FFOAE AGESS TO THE RIMR BY THE CMNITY WHIGH IS AVERY IMRRIANT FEATLRE N THE

CESIGN.

THE TS ¢ SSBS AE AATD BY CNENTIOW. CNSTRCTIN EUIRVENT DIRCILY ONTHE AREPARDBAX /S THE
SSBES ANRALY FREASEED MAS G- INTEROXKING GRICS VHIGH AE INHRCONECTED IMTH CEES - (RA HILTER
A0H. St [ESIGS D (AR AN PTIONL  METHD FR AES VHERE LIMITED ACESSS IS AAILA ETOALOMNG
AABENT BY HAND AD THE INTER.IGKNG (RICS WITH CELES (R LOKPINS AE ATED DIRCILYON THE STTE

THIS TYE 0F CESIGN H'S FROAN VERY BFFECTIVE IN ARESS VWHERE THE SOIL. GONDITIONS AE FOR AS VE FAE N THIS
AR\

SE F THE AWIAE T THS T G- IESIN IS THE FCT T THE CESIGN HILL FROACE AN BFRECTIME METHDD OF
FROECTIN FRM THE [ESIRCITME KRES F HAERR VHILE AT THE SAE TIME FROVIDING ALEXIBILITY THROUH THE IT
NEING" HEXIBE CHES 1O ALOV THE SISV TO AAAST NAL DIRCTIOS.  AOHR ADIWNIAE IS THA THE
SYSTEV WILL. FROICE AGESS R FHESTRIANS, ANIMALS, \EHIAES, BOATS AD OHR AL G AT THE RIVERS HIE



PILE AND FASCINE REVETMENT

ADHR VARUIAT KN G- THE LIME NATTRESS THRE IN VHIGH ETTHR TIMBER (R D RAIL PILES AE CRIMEN INFRONTT O AN
ERDING BAK AD ID AT & FIOT (NTERS. PILES ARE CRIVEN EHOV THE ANTICIPATED SR LB WITH THER TS
Al LIEST WP TO MIERATE HOD LBA

FSONS, BB (R LARE BANGES GF WILLOY, AND OTHR TRES ARE ALATD HRIANIALLY BEMEEN THE PILES AND THE
BAK, AD RS R WEGHE ON WMMH INDMDAVEGTS, RADBE. TS G-PILES AE TIED BXK O
AHRE WMH WRE R LG CHE, AD T ToS F THE PILES A& INEROWNCTED MIMTH CHE. A GAIN MESH
NETTING AT THE BXK F THE PILES CON\ECTED O THE TP W N (RWIRE RIFE. BATTERING (F THE BAK IS NOT
NEESRY. THIS TYE GF WORK HS NOT BEEN USD EXTENSIVALY D VHEN IT HS IT HAS BEEN MAINLY IN AL RIVERS
WITH ACTIVELY ERDDING BNG. FASCINES AND BRANGHES HILL FLLOV THE STAR BOWN TO A LIMITtu EXTENT.






PEERING
Location

The coastal community of Peering has a population of about 150 people. Travel
to and from the village is by airplane or by boat in the summer; snowmachine and
three-wheeler travel is possible in the winter. Only about a mile of gravel
road 1is present between the airport and the village. A dirt trail connects
Peering with the gold mining camp about 22 miles upstream along the Inmachuk
River. The houses, school, community buildings, and water storage tank for the
community are Jlocated on the narrow strip of land comprisirc the sand spit
between Kotzebue Sound and the estuary of Smith Creek and Inmacnuk River to the
south.

The Mayor of Peering, Polores Barr, pointed out the areas of erosion and the
rock source of potential riprap. Persistent and strong northeasterly winds
blowing across Kotzebue Sound from the Chukchi Sea result in storm surge
increase in water level at Peering several feet above the normal one foot to two
feet tidal changes. Storm waves superimposed on the higher water levels result
in flooding of the sand spit and in wave erosion of the sand and gravel of che
beach. Erosion has occurred along virtually all of the beach area in front of
the village.

Past efforts at stopping or reducing erosion consisted of sand-filled 50 gallon
steel fuel drums placed vertically in a single row parallel to the beach frcnt.
This row (occasionally a double row) of filled drums was usually buried at least
one half a drum into the beach sand and positioned at the foot of the steep bank
on the uppermost part of the beach. This steep bank marked the uneroded part of
the beach that was stable because of the presence of beach grass and its
protecting root system. (The ground was frozen during the 1973 storm.) The air
photos dated July 1962 show a small start of fuel drums in place along the beach
and large numbers of empty drums along the other parts of the roadway, ready to
be filled and olaced. The air photos dated 1974 show remnants of what must have

been a continuous row of steel drums along the beach. There are many gaps,
large numbers of drums scattered out to sea, and many littering the beach. A
major storm took place iIn Novemb - 1973 and extensive erosion 1is apparent

between the two sets of air photos. There was a loss of grass-covered ground
about 25 ft. wide generally, but as much as 60 ft. 1in the last 500 ft. at
the east end of the sand spit. Residents say that there has been additional
loss of grass covered ground between 1973 and today, 1983. The distance between
houses and the edge of water has changed very little between 1962 and 1974.

Equipment

The City of Deering, Ruth Moto, City Manager; has the following equipment on
hand:

Road grader

Wheeled front-end loader
Dump t~uck

Cat with blade
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Desion Construction Narrative

The analysis by E. Long in Reference 2 concerning the beach processes at work on
the sand spit, on which Deering is located, sums up the important factors. The
sand spit is built from gravel and sand eroded from the rocky point to the
northwest (Cape Deceit) and transported along the shore by littoral drift.
Periodic storms are important in moving the transported material from the beach

area up onto and over® the sand spit, thereby building it higher and wider. Part
of the beach material 1is also moved along the beach to the southeast during
these storms. Placing steep-faced obstructions on the beach (fuel drums,

gabians, riprap or other objects) that interface in this process has and will
continue to result in beach erosion and quite probab.y erosion of the higher
ground on which the houses are located. The presence of 2000 year old artifacts
in the sand spit argue that the site was not subject to major erosion during
this period, when it surely was devoid of any beach protection devices, except
probably beach grass.

Recommendations

Fuel drums, gabian baskets, or coarse rock must not be placed on the beach or
the turbulence they create when waves break against them will result in the
destruction of the beach on the seaward side.

The most effective method of preventing major storms from attacking the steep
bank adjacent to the roadway parallel to the houses at Deering is to replace the
eroded material on a slope identical to the natural beach angle of b to
8 percent. Rock broken to gravel size (minus 3 inches) or pit-run gravel car be
used iIn this work.

It must be recognized that the natural and essential movement of material,
during major storms of about ten year frequency, will be up onto and over the
sand spit. The resultant occasional flooding may be an inconvenience but It 1is
not practical to raise the elevation of the entire sand spit above the probable
flood level.

Protecting the existing beach grass from destruction by dogs, vehicular traffic,
or other means will aid in stabilizing thebeach material because the grass

roots are very effectivein holding the loose sand together. The areas from
which the beach grass had been eliminated, by man or dogs, werewashed away to a
much greater degree than areas protected by grass.

Estimated cost of protecting 3,200 ft. of beach line is $400,000.

An alternative to beach grass to protect path areas may be the use of
expandable, plastic webbing called, '"Geoweb". It consists of a series of
honey-comb shaped plastic bounded openings into which sand or gravel can be
placed. The eight inch high walls of the Geoweb confine the sand and increase
its bearing strength. A quantity sufficient for covering ten paths, four TFt.
wide and 50 ft. long should be obtained and installed to test its effectiveness
in resisting foot traffic and erosion. Approximate cost - $2,000.
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List Of Materials

Gravel 1is present in the floodplain of the Inmachuk River from the sources
developed to supply the needs of the airport construction (see Sample 83-81.

Schist Bedrock 1is present in the rock bluff southeast of Deering at e distance
of 1/4 of a mile. Because it 1iIs across the mouth of the Inmachuk River, a
winter haul or a temporary bridge would be required. Boats for Deering normally
use this channel and are tied up south of the community rather than or the cpen
beach in front. The schist is moderately hard and forms a cliff 70 to 100 ft.
high above the beach. Fractures present in the rork result in fragmerts at the
base of the cliff ranging from eight 1inches to 24 inches 1iIn diameter,
occasionally larger. (See Sample 83-7)

Beach Gravel and Sand are present in the beach and sand spit on which Deering is
situated (see Sample 87 6). No attempt should be made to remove anv material
from the beach in __of or northwest of the village because this will
interfere "with the natural transport processes of littoral drift and could
result in more severe erosion at the village site. Gravel could be removed from
the beach area southeast of Deering across the mouth of the Inmachuk River.
Here the gravel has already passed the village and 1is on its way farther
southeast.

10-4
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NOORVIK

Location

The village is located on a sharp bend in the Kobuk River (known as the Nazaruk
Channel) along one of the branches of the lower river in the delta region. The
community 1is situated about 40 ft. above the river channel and not subject to
flooding. Some erosion of the riverbank is taking place in the vicinity of the
National Guard Armory but that building is not yet in danger. OFf more immediate
concern is the west end of the cross-wind runway. Here the river has cut into
the ice-rich silt of the bank to the extent that the approach zone at the end of
the runway 1is beginning to fall down the 40 ft. bank and into the river. Air
photos dated 1962 and 1968 show little change in the riverbank but photos taken
in October 1983 during the erosion study show that there has been a “ecent

increase in the rate of erosion. The main runway parallels the riverbank and
recent erosion extends from the end of the cross-wind strip upstream past the
end of the runway. The rate of erosion 1is rapid enough that the frozen

materials overhang the water ten to 15 ft. and large blocks break loose, tilt
out, then tumble into the river, to be thawed and carried away by the current.

Hank Brown, the City Manager, indicated that the immediate concern was the
crosswind strip. Dueto prevailing winds this strip 1is used as much or more
than the main, longer runway.Noorvik depends to a great degree upon air
transport for supplies, except what can be barged in during the summer.

The erosion along the main runway has progressed toa point abcut 20 ft.
outside the cleared zone. The height and steepness of the bank and Kkind of
material (ice-rich silt) will result in additional cavingof the bank even if no
further erosion takes place at the riverbank - which 1is highly unlikely. It

appears that a shift is taking place in the meander of the river and that unless
extensive work 1is undertaken further loss of the bankwill migrateinto the
south, one-third of the main runway within the next two years. This 1is a
State-maintained and operated airfield.

No bank protection of either the airport site or thevillage sitehas been
undertaken, even though the leaders in the community have sought State or
Federal aid over a period of several years, going back to 1968.

Equipment Available

1 Front-end Loader

2 Dump truck

2 Cats with blade - John Deere 440 size

A grader has been ordered and is due in next year on the barge.

Design Construction Narrative

The length of bank requiring protection exceeds 4,000 ft. and the 40 to 50 ft.
height of ice-rich, perennially frozen ba; < material cannot be protected by any

small village-sized effort, such as hand placed sandbags.
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Recommendations

A more detailed fact gathering visit should be made to the site with the
necessary equipment to do the required work toprovide the information critical
to design an adequate bank protection project. Alternatively, 1t may be that
rather than protect this airfield from erosion at great cost, a more economical
approach could be reconstruction iIn a more defensible location. An in-depth
stream bank protection study recommended to include the possibility of moving
the airfield. Hold public hearings to address village concemns.

List of Material

oandv Silt 1is present 1iIn the point bar at the village boat moorinc area (See
Sample 83-1516).

Silty CGravel is present in the potential borrow area known as Hotham Peak Gravel
Source (Reference 2) about five miles east of Noorvik. This source was used to
surface the runway (See Sample 83-1517). A haul road would be rpauired.

Sandv CGravel is present in the beach ridge around Selawik Lake but would require
barging long distances (See Reference 2).

flo sources of bedrock are known for the area except possibly the hills northwest
or Noorvik about five miles, across the Melville Channel of the Kobuk River.

Estimated cost of a reconnaissance drilling progran to [locate borrow and
alternate runway location is $63,000.

25-3






NOATAK
Location

The Eskimo village of Noatak is located on the west side of the Noatak River
about 50 miles north of Kotzebue. The community 1is situated on high ground
ranging from ten to 30 ft. above the level of the river. Westward migration of
the river is taking olace, chiefly because the west bank is composed of ice rich

frozen silt. The Noatak River is a braided stream that has a fairly heavy
bedload of medium-sized gravel. The westward migration of the river 1is made
much easier by the presence of the ice-rich silt that can be eroded away fTar
more easily than moving gravel - the river takes the easier course, cutting

rapidly into the frozen, ice-rich silt rather than carrying a heavy bedload of
gravel.

Travel to and from Noatak was historically only by riverboat but now air travel
is probably equally important. During the winter dog team travel is possible,
as is snowmachine, or iIn some snow conditions even three-wheeler travel. Most
of the traffic is between Noatak and Kotzebue or points farther south.

The school, powerplant, native store, p:st office and several houses are on or
next to the riverbank that was being eroded. A temporary spruce-pole crib wal!
was built in the late 1960"s by thevillagers using local poles. The vertical

pole wall served until 1974 when itwas undermined and collapsed. The need for
the wall was undojbtedly related to the removal of large quantities of gravel
from the bars in front of and immediately downstream from the village." The
gravel was used to construct the airport and access roads into the community.

The shift of the river to the west, into the exposed ice-r*ch silt, has
continued with more of the bank melting and being washed away.

A temporary gravel and spruce tree dike was built in the fall of 1980 and was
intended only to last until a contract could be let the next season for more
permanent bankprotection. This more permanent protectionconsisted of
1,500 ft. of Armorform Revetment System (grout-filled polypropylene bags cabled
together) placed on a gravel dike. The completed bank protection wasobserved
in October of 1983.

One section of the concrete-filled pillows had pulled loose from the cable
connectors and the current had folded it back. The unprotected river bottom had

then been scoured out several feet deeper. The upper blanket of pillows har”
moved down the inclined face of the gravel bank causing wrinkles in the
otherwise smooth blanket. It could not be determined if this was because of the

anchors failing or the cables stretching or slipping.
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Equipment

everal pieces of equipment are present in Noatakboth City owned, Public
ea?th Sgrvfce owned a dp@tate—ownedp y

2 Sackhoes - John Deere

ats - John Deere

truck

1 Grader
1 Front-end Loader
Design Construction Narrative Recommendations
The manuf ?ture{ was contacted and ex[pressed willingness to r0\1jde agditional
able, ca&e sieev.es ang. crwWJ\ng ools to  repair t eb Armorform Revetment
ystem. ~The following actions will™ reduce the erosion problem:
1  Rofasten all cable joints that have parted, using the approved method.

2. Using power.eqyipment, stretch the blanket out to remove wrinkles so that
all the pﬂlcPws lig AT

3 Cut the fabric between ail pillows

4. Reposition the sectionof blanket that has folded back and refasten it.
Note: This work must be done before spring high water in 1984

5 Do not permit removal of any gravel from the river in front of the village,

Estimated cost s 6,?00 for labor and equipment rental. The manufacturer is
proviaing cables and cfamps.
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RANK STABILIZATION, CONSTRUCTION PHASE 11 -/
PROJECT PURPOSE:

For FY"RA, die State of Alaska Department of Transportation received 2
million dollars for Galena Rank Stabilization. The FY"84 project budget was
to provide reconnaissance, preliminary engineering, and design work for the
whole erosion area at Galena, five pins miles along the Yukon, plus provide
construction of the initial stage of protective measures.

The current FY"S5 budget request of 5 million dollars for Construction Phase
Il is to provide for a continuation of Construction Phase 1. The design work

is being done in Phase 1, so nearly all of the 5 million dollars will go into
construction.

PROJECT RATIONALE:

There are two aspects to the rationale for the Galena Rank Stabilization
Project. First, 1is the rationale for Phase Il, and second is the rationale
for the overall project.

Phase Il Rationale:
The $5,000,000 for Phase Il is vital:

(a) The major design work 1is being completed in Phase |I. It is important to
expedite construction so that it occurs <close to the design period
before further erosion changes the bank and negates the design work.

(b) Phase Il Construction will hil needed to further support and protect the
airport hank and existing hank stabilization.

(c) Construction Phase T 1is expected to occur in the winter of 10RA. The
allocation of addition funds now might make it possible to tie Phase TI
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Construction in with Phase 1, thereby, involving only one set of hid
documents, one set of Administrative Costs, one Contractor mobilization,
etc. This increases the cost of effectiveness of both Phases 1 and II.

Overall Project Rationale: Calena is eroding away. At stake 1is a growing
community of extreme importance to the State of Alaska because it is the home
of the Galena Air Force Rase, one of two forward operating bases for the

defense of the State of Alaska and as top cover for the nation. In addition,
the Galena Air Force Rase is located on State property and the airport is
owned by the State. Galena 1is also vital as tlie regional center for six

surrounding villages.

All long range predictions are that Galena will increase in value and grow in
importance as a regional center. The population is expected to gradually
increase. In addition, the Galena Air Force Rase has plans for expansion
which include a petroleum, oils, and lubricants operations facility; two
story building for a communications center and rei. ed personnel; a new
dormitory to house 179 personnel; a new fire training lacility; a new solid
state instrument landing system; associated offices and shop facility -

a total of some 50-100 million dollars of construction. USs Fish and
Wildlife lias received funding for S1.5 million for four housing units. Gity
of Galena has 2 million dollars for Phase I of a piped water and sewer
project. Of course, there is the current 2 million dollars for Rank
Stabilization.

A  report done by Ott Water Engineers in July of 1901 summarized the severity
of the problem and the importance of erosion control on the Yukon River at
Galena. The following 1is a summary of the more significant findings,
recommendations, or conclusions of the Ott Water Report.

* F.rosion is progressing inland at 15 to 85 feet per year along a 5+ mile

section of the Yukon River upstream of the thermal pile installation that
protects the east end of the airport runway. (Thermal pile bank

stabilization was completed in 1%4-85.)

*Frosion is cutting inland and around the thermalpile inctalintion and

threatens to destroy it either this fall or next year. (If thermal pile
installation is destroyed, the protection is lost for the runway.)

* An immediate remedial program to senini the thermal pile installation is
recommended.

* A complete erosion control program along a 5+ mile bankof the Yukon River
is necessary to prevent the river fromdestroyingthe airport or short
circuiting r".e present meander loop and flanking the airport, severing it
from the low townsite.

* The new townsite, established several years ago, is threatened hy tho
ongoing erosion. buildings, primary highway, and electrical transmission

facilities about 180 feet from the present river hank would lie damaged at the
present erosion rate in 2 to 10 years.

Attention to erosion is needed now.

Estimation of Current GConmuni.tv Value:



1. Galena Air Force Rase $31,700,000.

2. State Complex (airport and related operations) 31,202,000.

3. City of Galena (City of Galena value other than

the Air Force Base and State Complex) 38,990,500.
Total estimated replacement cost $101,900,500.
As noted under project rationale, value of the community is expected to

greatly increase 1in the next four to seven years.

A more detailed analysis and documentation 1is given below.

Actual as-
1. Galena Air Force Base: built cost

The information was obtained from the

Chief lawyer at F.Imendorf, Lt. Col. Scott
Silliman , 552-30/,A. Value of $25,300,000
is the current value. (Date of information
1982)

Summer of 19S3 projects (Information from
Commander Beadle)

Total

2. State Complex:

This information was given by John Horn-
Director, Maintenance and Operations,
Interior Regional, State of Alaska, Dept,
of Transportation and Public. Facilities

as follows: (Date of information 1982)
Bituminous Surface Course 31,050 0 32
Base Course (crushed) aA,575 Q 32
Subbase 3AG,800 P 1A
Unclassified Kmbankment 1,670,959 P 9
Prime Coat 2107 P 350
Asplia It 3.633.6T P 700
Maintenance 1Udg.

bighti ng

R/W f, T/W Marking

Cleari ng 330.6 P 2000
Tie Down Assume

A0 aircraft ft, 3 ea. 120 0 150

Pumping System

F.stimated
Replacomen t
Cost

28,000,000.

3,700,000.

31,700,000.

993,792.
2,706,A00.
A, 855,200.
15,110,631 .

73,500.
2 ,5A3,520.
1,632,300.

623,300.

110,000.

661,200.

18,000.
100,000.



SUBTOTAL
"A" Land (lease)

SUBTOTAL
"FI'" Land (buy)

SUBTOTAL

Summer 1983 (Information from John
Billings, Galena Airport Manager)
Airport paving (approximate value)

Total

DATE CITY OTHER THAU AIR FORCE/STATE

1976 City Hall (Information from city files;
labor and design was done by the community) 24,180.

ACTUAL AS-
BUILT COST

1972 Community Hall (Information from city files;

labor done by the community)

1975 Clinic (Information from clinic files)

1981 Clinic Addition - Dental (Information

from clinic files)

1976 Public Safety Building (Information

city files

1982 City Garage (Information from city files)

1971 Water Treatment Plant, Lagoon, Water 6

Sewer Piping

1980 0ld Garage

1980 Modification of WPT for Water 6 Sewer

Haul Systenm

1980 Sewer & Water Tanks Installation to homes
(Information estimated by John Delapp
of PUS)

1981 Waste Heat System - Clinic

(Information from city files)

Rough estimate to build new roads

(7 mi.; ‘information from John Horn,

1977 School
Office Ridg - School
Garage 6 Storage Building

10,000.

200,000.

525,000.

35,720.
510,000.

633,000.

225,000.

551,000.

325,000.

168,000.

5,000,000.
100,000.
350,000.

29,/.36,5A3.

127,527.
29,56/,,! 18.

765,650.
30,201,993.

1,000,000.

31 ,201 ,993.

ESTIMATED
REPLACEMENT
GOST

500.000.

500.000.

1,000,000.*

250.000.
510.000.

1,500,000.

350.000.

750.000.

325.000.

1,750,000.

6,000,00(i -
200.000.
350,000.



(Information from Superintendent,
Harry Purdy)

"AIncludes botli the J9Q75 building, and the
Other
City Land Value:

City itself has about 1400 acres which it has
received as part of our 14(c)3 agreement with

the Native Corp. Some has been sold to private
individuals. Estimated sale value of land 1is
$3,500 per half acre. Other property consists
of Native Allotments, Native Corporation
property, and original bureau of Land
Management properties which are owned by

individuals under restricted deeds.

Subtotal
City Other:
Dept. of Community and Regional Affairs
Assessed Value of community, (based on their

last assessment in January of 1983)

Total

GRAND TOTAL
(Air Force, State Complex, and Community)

1981 addition

9,800,000.

23,785,000.

15.213.500.

38.998.500.

101,900,500.
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KoTL. 1K AL_iQ,E5K<*
LAT 63.02*00"", NORTH LONG 163.33*00", WEST ELEV. 5~ (AT AIRSTRIP)

ON SEPTEMBER 12, 1983 THE INVENTORY TEAM FOR THE CENTRAL REGION®S
EROSION CONTROL TASK FORCE VISITED THE COMMUNITY OF KOTLIK WHICH IS
LOCATED ON THE EAST BANK OF THE KOTLIK SLOUGH ABOUT 35 MILES
NORTHEAST OF EMMONAK ALASKA AND ABOUT 67 MILES NORTH OF ST, MARY?S
ALASKA IN THE YUKON KUSKOKWIM®DELTA. THIS LOCATION ALLOWS EASY
ACCESS BY BARGE AND LARGE RIVER BOATS.

THOSE WHO WERE PRESENT ON THE [INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLOG61 SI-
CENTRAL REGION

JOHN FRITZ
MATERIALS SECTION
CENTRAL REGION

E. ALLEN CHURCHILL
FLOOD PLAIN MANAGEMENT
CORPS OF ENGINEERS

UPON ARRIVAL THE TEAM MET WITHKOTLIKIS MAYOR JOSEPH MIKE WHO
PROVIDED MUCH OF THE INFORMATION WHICH WE USED, TOGETHER WITH THE
REPORT WRITTEN BY NORTHERN TECHNICAL SERVICES OF ANCHORAGE <NORTEC)
TITLED KOTLIK EROSION CONTROL STUDY DATED MARCH 1983.

I EXPLAINED TO MR, MIKE THAT THE PURPOSE OF THE TASK FORCE WAS TO
INVENTORY, ON A STATEWIDE BASIS, AREAS WHERE THE DEPARTMENT
SUSPECTED EROSION PROBLEMS, AND TO MAKE RECOMMENDATIONS TO THE
COMMISSIONER ALONG WITH A LIST OF PRIORITIES AS WELL AS POSSIBLE
SOLUTIONS TO THOSE AREAS OF CONCERN. I CAUTIONED HIM THAT JUST
BECAUSE WE HAD VISITED HIS COMMUNITY AND HAD FOUND A PROBLEM DID NOT
MEAN THAT THERE WOULD BE A PROJECT IN THE NEAR FUTURE AS ANY PROJECT

WOULD REQUIRE FUNDING THROUGH THE LEGISLATIVE PROCESS. MR.  MIKE
INDICATED THAT HE UNDERSTOOD AMD WANTED TO KNOW 1IF 1 WOULD BE ABLE
TO SUPPLY HIM WITH A COPY OF MY RECOMMENDATIONS. I TOLD HIM THAT IT

WAS THE INTENTION OF THE TASK FORCE TO WORK AS CLOSELY WITH EACH
COMMUNITY AS WE COULD, AND THAT WE PLANNED TO INFORM EACH COMMUNITY
OF OUR RECOMMENDATIONS AS SOON AS POSSIBLE.

BASED ON THE ONSITE EVALUATION I TEND TO AGREE WITH NORTEC’S
SUMMARY OF THE EROSION PROBLEM. THE REPORT SHOWS ABOUT 3,000 FEET
OF RIVER BANK BEING EFFECTED BY EROSION AT A RATE OF BETWEEN 3 TO 4
FEET PER YEAR,

1 KOTLIK, ALASKA



THERE AREA NUMBER OF BUILDINGS WHICH ARE THREATENED BY THIS
EROSION. WHILE THE MAJORITY OF THESE BUILDINGS ARE PRIVATELY OWNED
HOUSES, PART OF THE BIA SCHOOL COMPLEX, THE BAPTIST CHURCH, AND ONE
COMMERCIAL BUILDING WILL BE IMPACTED BY EROSION PROBLEMS IN THE NEAR
FUTURE (LESS THAN 10 YEARS).

RIVER EROSION IS CURRENTLY UNDERMINING THE BOARDWALK WHICH RUNS
ALONG THE KOTLIK RIVER.BASED ON AN ON SITE EVALUATION OF THE
BOARDWALK THERE IS A GOOD CHANCE THAT THE COMMUNITY WILL LOSE 200 TO
300 FEET OF THE WALK WITHIN THE NEXT YEAR.

MR. MIKE INDICATED THAT THE RIVER ICE THICKNESS 1S USUALLY 2.5 TO 3
FEET IN THE CHANNEL AND THAT CONSIDERABLE EROSION OF THE BANK IS
CAUSED BY BOAT TRAFFIC. WHEN ASKED ABOUT THE SPEED OF THE BOATS. HE
INDICATED THAT THE VILLAGE HAD IMPOSED SPEED LIMITS AND THAT., FDR
THE MOST PART ALMOST, ALL OF THE BOATS OBEYED THEM.

ACCORDING TO THE NORTEC REPORT A COST OF *1,636,000 IN 1982 DOLLARS
WOULD HAVE TO BE SPENT IN ORDER TO REPLACE THE STRUCTURES IF SOME
ACTION WAS NOT TAKEN WITHIN THE NEXT THREE YEARS.

THE QUESTION OF POSSIBLE RELOCATION OF MANY OF THESE STRUCTURES IS
REALLY NOT VIABLE BECAUSE THE COMMUNITY HAS MARSH LANDS ALL AROUND
IT AND THERE IS NO WHERE YOU COULD MOVE THE COMMUNITY.  WITHOUT
MOVING THE COMPLETE VILLAGE TO ANOTHER LOCATION. THIS MEANS THAT IF
THE VILLAGE DOES NOT DO SOMETHING IN THE NEAR FUTURE (LESS THAN 5
YEARS) THAT WE ARE LOOKING AT RECONSTRUCTION OF A VILLAGE AT A NEW
SITE SOME DISTANCE AWAY WHICH WOULD PUT THE COST MUCH HIGHER THAN
THE ORIGINAL *1.636,000.

ONE QUESTION WHICH THE NORTEC STUDY DOES NOT INVESTIGATE IS THAT IT
MIGHT BE IN THE BEST INTEREST OF THE STATE TO ONLY PROTECT THE MAIN
TOWN SITE AND RECOMMEND THAT CONSIDERATION BE GIVEN TO A "NO BUILD"
OPTION FOR THE OTHER AREAS WHICH ARE LOCATED ON THE ISLAND BETWEEN
THE YUKON RIVER AND THE KOTLIK RIVER AND THE AREA WHICH 1S LOCATED
BETWEEN THE KOTLIK RIVER AND KOTLIK SLOUGH. THIS WOULD SUPTANCtALLY
REDUCE THE AMOUNT OF FUNDS WHICH WOULD BE REQUIRED TO PROTECT THE
COMMUNITY.

BECAUSE OF THE COMMUNITY®"S DEPENDENCE ON ACCESS TO THE RIVER FOR
ECONOMIC AND TRANSPORTATION NEEDS IT IS FELT THAT THE DESIGN SHOULD
INCORPORATE EASY ACCESS TO THE RIVER BY MEMBERS OF THE COMMUNITY.

THE DESIGN WHICH FOLLOWS ALLOWS FOR TWO PHASES. THE FIRST PHASE
WOULD PROTECT THE MAIN PART OF THE COMMUNITY AMD THE SECOND PHASE
WOULD PROTECT THE PART OF THE COMMUNITY WHICH 1S LOCATED ACCRDSS THE
RIVER.



THE CONCEPTUAL DESIGN WILL HAVE TWO TYPICAL SECTIONS. THE  Al-FA
WHICH WwouLD BE USED BY THE COMMUNITY FOR ACCESS TO THE PIVEP WOULD
BE 500 FEET OF CONCRETE MAT DESIGN WHICH WOULD BE DIVIDED INTO TWO
POINTS OF ACCESS 250 FEET EACH LEAVING 1150 FEET OF BANK WHICH WOULD
BE PROTECTED USING THE PILE AMD FASCINE REVETMENT METHOD.

construct 1 O0iXi esnr xmn <% e

NAME OF COMMUNITY: KOTI a , ALASKA

PROJECT NUMBER R30023

BY: W. F. BARBER JR., REGIONAL HYDROLOGIST
DATE: DECEMBER 16, 19B3

RVARS: RHAE 1VHIGH HILL INOLLEE 510 AEET (0F GNBRETE BRCBION HAT AD 115D FEET OF PILE AND FASCINE
RBVEIVENT.

M NMER RPN QUANITY UNIT UNIT FRIE AONT

10 MBILLIZATION LLWP SM LLWP SM 287,39
CNFEE NI COWLETE 1)) LINR FOT 0.D 330,00.@
PILE h FASCINE REETVENT i59) LINER FOT 1I5.@® 0 2< 910
3B TOAL 638.95/.3
B\GINERING T CNTINENCIES %,0.63
TOA-RAE 1 70.05.12

PHASE 1 COST PER LINEAR FOOT = $441.34

RAWRS: RAE I VHICH N INDUE 1M FET OF CNRETE TYRE BRCBION HAT AND 730 FEET F PILE AND FASCINE
REBVEIVENT.

MNMER ERIPTIN QUANITY UNIT UNIT FRKKE ADNT

110(1) MBILIZATION LLWP SM LLMP SM 31.96.33
QNIEIE MAT CVALETE 100 LINGR FOT 73.00 73.500,0
PILE & FASCINE RREIVENT F39) LINR FIOT 1875 137529
SB TOAL 2B.0020
BENGINERING & CNENCIES eV 51Wi1 |
TOALRED 2R,/ 718
TOTAL OF PHASE IND I 1.008.493.91

3 KOTLIK, ALASKA



Nnfrgo X" K, AL.ASKFA
LAT 59.04"00" WORTH, LONG 160.24700" WEST

ON OCTOBER 6,1933 I VISITED THE COMMUNITY OF TOGIAK WwHICH IS
LOCATED AT THE HEAD OF TOGIAK BAY 2 MILES WEST OF THE TOBIAH RIVER.
AND 67 MILES WEST OF DILLINGHAM ALASKA. THIS LOCATION ALLOWS EASY
ACCESS 3Y BARGE AND LARGE BOATS TO THE COMMUNITY.

THOSE WHO WERE PRESENT ON THE INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLOGI ST
CENTRAL REGION

UPON ARRIVAL 1 MET WITH MR. ANDREW FRANKLIN WHO PROVIDED MUCH OF THE
INFORMATION USED IN THIS REPORT. I ALSO USED THE TOGIAK EROSION
CONTROL ASSESSMENT REPORT DATED BY TETRA TECH <DATED NOVEMBER 1932),
AS A SOURCE OF INFORMATION.

I EXPLAINED TO MR. FRANKLIN THAT THE PURPOSE OF THE TASK FORCE WhS
TO INVENTORY ON A STATEWIDE BASIS AREAS WHERE THE DEPARTMENT
SUSPECTED EROSION PROBLEMS AND TO MAKE OUR RECOMMENDATIONS TO THE
COMMISSIONER TOGETHER WITH PRELIMINARY PLANS AND COST ESTIMATES
WHERE POSSIBLE. I CAUTIONED HIM THAT JUST BECAUSE THE TASK FORCE
HAD VISITED HIS COMMUNITY DID NOT MEAN THAT A PROJECT WOULD BE
FUNDED.

BASED ON INFORMATION PROVIDED BY MR. FRANKLIN AND THE TETRA TECH
STUDY I FOUND THAT TOGIAK 1S IN A CLIMATIC TRANSITION ZONE. the
CLIMATE IS MOSTLY MARITME, BUT CONTINENTAL INFLUENCES ARE FELT
DURING CERTAIN TIMES OF THE YEAR.

HIGH WIND SPEEDS ARE MOT UNUSUAL AT TOGIAK. AVERAGE WIND SPEED:?
RANGE FROM 20 TO 30 KNOTS IN JANUARY. SOMETIMES GUSTS REACHING MUCH
HIGHER SPEEDS ARE RECORDED. STRONG SOUTHWESTERLY WINDS COMBINED
WITH HIGH AS"RONOMICAL TIDES HAVE PRODUCED FLOODING IN TOGIHi ON
SEVERAL OCCASIONS.

PROBLEM EROSION AREAS INTOGIAK WERE IDENTIFIEDTHROUGH THIS SHE
VISIT AND WITH THE USE OF HISTORICAL PHOTOGRAPHS FROM .1962, 1965.
1968, 1971, 1975, AND 1933.

THERE ARE TWO PERMANENT STRUCTURES PRESENTLY IN DANGER DUE TO
EROSION. THE NATIONAL GUARD ARMORY HAS ALREADY BEEN MOVED BECAUSE
OF THE RETREATING BLUFF. THE EROSION AT TOGIAK IS SPORADIC IN
NATURE. EVEN THOUGH THE AVERAGE LONG TERM EROSION IS APPROXIMATELY
ONLY ONE FOOT PER YEAR, MORE THAN SIX FEET OF BLUFF CAN BE LOST
DURING A  SINGLE STORM. THE OTHER AREA WHICH IS IN DANGER IS THE
AREA AROUND THE SCHOOL COMPLEX.

1 TOGIAK, ALASKA



BASED ON NY INITIAL IMPRESSION AND THE TETRA TECH REPORT IT IS
RECOMMENDED THAT A THREE GROIN FIELD BE CONSIDERED AS THE DEBT AND
MOST COST EFFECTIVE METHOD OF EROSION PROTECTION FDR THE COMMUNITY
OF TOGIAK.

C ONSTRUZCT I OM ES'T ILM A TE

NAME OF COMMUNITY: TOGIAK, ALASKA

PROJECT NUMBER R30023

BY: W. F. BARBER JR., REGIONAL HYDROLOGIST

DATE: DECEMBER 16, 19S3

RBVARS:  THREE GROIN FIED

MM HVMBRR  DESCRIPTION QUANITY UNIT UNIT PRICE AVONT

10 @ NCBILIZATION LLVP SM LUWP SM AL REUIRED 249.625.00
*A” STONE £200) QUBIC YARDS 75.00 735,000.00
=Bl STO\E 340 QUBIC YARDS 75.00 255.000.00
QUARRY RIN 4900 QUBIC YARS 5.0 367,500.00
BEACH FILL 3/0 QUBIC YARS 8.00 300,000.00
3B TOAL 196.15®
BNGINERING IFCONH KECIES ZH 913,75
TOAL 219.08.5

COST PER LINEAR FOOT = $782.97



1=0 R T H EI D E iNi, I_S K FA
LAT 56.55700" NORTH, LONG 158.41°00”WEST

ON OCTOBER 19, 1783 1 VISITED THE COMMUNITY OF PORT HEIDEN WHICH 15
LOCATED ON THE ALASKA PENINSULA 160 MILES WEST OF ITNG SALMON.
ALASKA/ PORT HEIDEN IS LOCATED ON BRISTOL BAY WICH ALLOWS FOP EASY
ACCESS BY BARGE AND LARGE BOATS.

THOSE WHO WERE PRESENT ON THE INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLGGIST
CENTRAL REGION

UPON ARRIVAL I MET WITH MR. FRED MANFORD WHO PROVIDED MUCH OF THE
INFORMATION WHICH WAS USED IN THIS REPORT.

I EXPLAINED TO MR. MANFORD THAT THE PURPOSE OF THE TASK FORCE 1S TO
INVENTORY ON ft STATEWIDE BASIS AREAS WHERE THE DEPARTMENT SUSPECTED
EROSION PROBLEMS AND T0 MAKE MY RECOMMENDATIONS TO THE
COMMISSIDNERTOGETHER WITH PRELIMINARY PLANS AND COST ESTIMATES WERE

POSSIBLE. I CAUTIONED HIM THAT JUST BECAUSE THE TASK FORCE HAD
VISITED THEIR COMMUNITY THAT IT DID NOT MEAN THAT A PROJECT WOULD BE
BUILT. I DID HOWEVER INDICATE THAT A COPY OF MY REPORT WOULD BE

MADE AVAILABLE TO THE COMMUNITY SHOULD THEY REQUEST IT.,

BASED ON INFORMAT ION GATHERED IT APPEARS THAT AN AREA OF
CONSIDERABLE CONCERN IS THE FUEL STORAGE FACILITY WHICH IS OWNED BY
THE U. S. AlF  FORCE. THE FACILITY IS CURRENTLY LEASED TO THE
COMMUNITY FOR STORAGE OF THEIR WINTER FUEL. THE TWO TAKS CAN STORE
A TOTAL OF 20V,000 GALLIONS OF FUEL FOR THE COMMUNITY.

BASED ON MY [INTERVIEW WITH MR. MANFORD IT 1S ESTIMATED THAT EROSION
TAKES PLACE AT AN ANNUAL RATE OF ABOUT 4 TO 6 FEET PER YEAR.

THE COMMUNITY HAS MOVED MANY OF THE HOUSES TO AN AREA ABOUT 1/4 MILE
FROM THE BEACH SO THAT THE ONLY FACILITY WHICH 1S THREATENED AT fi-1IS
TIME IS THE FUEL STORAGE TANKS.

BASED ON THE RATE OF EROSION IT IS ESTIMATED THAT THE ROAD WOULD
BEGIN TO WASHOUT WITHIN THE NEXT TWO YEARS AND THE STORAGE TANKS
WOULD BE IN DANGER WITHIN 5 YEARS EVEN THOUGH THEY ARE CURRENTLY 102
FEET FROM THE BANK.

THERE IS A SAND BAR WHICH IS BUILDING UP ABOUT 1/4 MILE NORTHWEST OF
THE COMMUNITY WHICH WILL POSSIBLY EVENTUALLY HELP TO PROTECT THE
REST OF THE COMMUNITY FROM THE EROSION WHICH THEY HAVE BEEN
EXPERIENCING IN THE PAST.

1 PORT HEIDEN, ALASKA



THE TASK FORCE HAS CONTACTED THE DEPARTMENT OF THE ARMY CORPS OF
ENGINEERS TO CONTACT THE AIF: FORCE SO AS TO DETERMINE IF THE DEFENSE
DEPARTMENT WOULD BE WILLING TO TAKE PART IN FUNDING THE PROTECTION
OF THEIR FACILITY.

BASED ON OUR ON SITE EVALUATION OF THE PROBLEM IT IS ESTIMATED THAT
THE AREA WHICH WILL NEED TO BE PROTECTED IS A MINIMUM OF 500 LINEAR

FEET OF SHORE. THE METHODS WHICH WERE LOOKED AT WERE REINFORCED
WALL, CANTILIVER SHEET PILE WALL.

THE FIRST POSSIBLE DESIGN WHICH WAS LOOKED AT WAS THE POSSIB.IL.1T, ;.F
THE CONSTRUCTION OF A SHEET PILE BULKHEAD. THIS TYPE OF DESIGN
WOULD PROVIDE VERTICAL FACE AND WOULD REQUIRE CONSIDERABLE
FOUNDATION EVALUATION.

CONSTRUCT X0«ndJ EBT ZMATE

NAME OF COMMUNITY: PORT HEXDEN, ALASKA
PROJECT NUMBER R30023

BY: W. F. BARBER JR., REGIONAL HYDROLOGI1ST
DATE: DECEMBER 23, .1983

RS 50 LINGR FET OF SHET PILE BIKHED.

2 PORT HEIDEN, ALASKA



BETHEL 5,000,000.

The need for this years request for erosion control funding to be
appropriated to the City of Bethel cannot be overstated. Over the past 3
years, with the previous appropriations received, the City of Bethel has
expanded the Bethel Cargo Dock, constructed a Petroleum Port, and
constructed 2,220" of structural erosion control in the form of a
multipurpose bulkhead that will not only halt erosion but will lend itself
to more efficient and varied use of the Bethel waterfront. All of these
have improved the general economic climate of the community and the area,
and have all been brought to a successful conclusion. The most recent of
these projects has been the 2 sections of bulkhead built, which are still
under construction. The placement of the 2 sections of bulkhead were
chosen so that we may protect those sections of town that were in imminent
danger of falling into the river. Because there are 2 sections it is
extremely important that they be connected this construction season and
therefore create a bulkhead approximate, »x 5000 long which would cover all

the populated areas of Bethel. The materials required to construct are
here in Bethel, the plans and specifications have been developed, so we are
ready to proceed immediately upon receiving an appropriation. We must

build this year in oi"der to insure that Bethel gets aproper protection
from the forces of the Kuskokwim River, and to insure that the integrity of
the two sections built is not jeopardized.

The overall result of the erosion control effort currently under way is
that of enhancing the local economy. Until this effort was undertaken
business was leary of locating on the river due simply to the fact that the
riverbank was unstable. Once stabilized business can locate along the
main transportation corridor and will be encouraged to do so . Details on
material supply and construction progress can be found in the Master Plan
Report.
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CM OCTOBER 13, 1983 I VISITED THE COMMUNITY OF EGEGIK WHICH IS
LOCATED ON EGEGIK BAY JUST SOUTH OF BRISTOL BAY 70 MILES SOUTH OF

DILLINGHAM.
THOSE WHO WERE PRESENT ON THE INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLOPI ST
CENTRAL REGION

UPON ARRIVAL I MET WITH MR. RICHARD DEIGH, WHO IS A MEMBER OF THE
VILLAGE COUNCIL. MR. DEIGH PROVIDED MUCH OF THE INFORMATION
CONTAINED IN THIS REPORT TOGETHER WITH A TECHNICAL SERVICES REPORT
BY THE U. S. ARMY CORPS OF ENGINEERS. ALASKA DISTRICT, DATED
SEPTEMBER 1977.

I EXPLAINED TO MR. DEIGH THAT THE PURPOSE OF THE ™"ASK FORCE IS TO
INVENTORY ON A STATEWIDE B AREAS WHERE THE DEPARTMENT SUSPECTED
EROSION PROBLEMS AND TO MAKE OUR RECOMMENDATIONS TO THE
COMMISSSIONER TOGETHER WITH PRELIMINARY PLANS AND COST ESTIMATES

WHERE  POSSIBLE. I CAUTIONED HIM THAT JUST BECAUSE THE TASK FORCE
HAD VISITED HIS COMMUNITY DID NOT MEAN THAT A PROJECT WOULD BE
FUNDED. I DID HOWEVER IMD1CATE THAT THE TASK FORCE WOULD BE

PROVIDING THE COMMISSIONER WITH RECOMMENDATIDNS ON A STATEWIDE BASIS
WITH REGARD TO THE OVERALL ASPEC T OF EROSION PROBLEMS..

EGEGIK IS SITUATED ON THE SOUTH BANK OF EGEGIK BAY, AND DIRECTLY
DOWNSTREAM OF BOTH THE KING SALMON RIVER AND THE EGEGIK RIVER. THE
ELEVATIONS IN EGEGIK RISE TO OF ABOUT 100 FEET ABOVE MEAN SEA LEVEL.
[HE AIRPORT HAS BLUFF HEIGHTS WHERE EROSION OCCURS AT AN ELEVATION
OF ABOUT 70 FEET ABOVE MEAN SEA LEVEI..

THE BEACH IS PREDOMINATELY SANDS AND SILTS WITH SOME GRAVEL AND
ROCKS WHICH PROVIDES A SMALL AMOUNT OF NATURAL EROSION PROTECTION.

WESTERLY AND SOUTHWESTERLY WINDS SLOWING ACCRO3S BRISTOL BAY CAN
PRODUCE WAVE HEIGHTS TO ABOUT 8 FEET. THERE IS ALSO A NATURAL SPIT
JUST SOUTH AT THE ENTRANCE TO EGEGIK BAY WHICH PROVIDES SOME
PROTECTION TO THE COMMUNITY FROM DIRECT WIND GENERATED WAVES WHILE
THE TIDAL FLATS TEND TO REFRACT THE WAVES. DURING THE FALL, A TIDE
RANGE OF ABOUT 20 FEET OCCURS AMD THAT IS THE SAME TIME OF YEAR THAT
THE SOUTHWESTERLY WINDS CAN GENERATE A 6 FOOT SURGE TIDE. THERE IS
ALSO SOME EROSION CAUSED BY TIDAL ACTION UNDER THE ICE DURING THE
WINTER MONTHS.

EGEGIK. ALASKA



THE HAIN PROBLEM IS SITUATED WHERE A HIGH BLUFF, LOCALLY KNOWN AS
CHURCH HILL, IS BEING ERODED AWAY. THIS EROSION HAS BEEN GOING ON
FOR MANY YEARS BUT IT IS MORE CRITICAL NOW BECAUSE OF THE OLD
VILLAGE CEMETERY WHICH IS OWNED BY THE RUSSIAN ORTHODOX CHURCH IS
BEING THREATENED. OVER THE YEARS ANUMBER OFGRAVES HAVE BEEN
EXPOSED. THE COMMUNITY HAS INITIATED A NEW GRAVE YARD NEAR THE
AIRFIELD, BUT THE PROBLEM OF THE EROSION AND EXPOSURE OF GRAVES AT
THE OLD SITE STILL  REMAINS. IN 1974 THE COMMUNITYRECEIVED A GRANT
WHICH WAS UTILIZED TO RELOCATE ABOUT 20 GRAVESAND TO PLACE GIL
BARRELS AT THE BASE OF CHURCH HILL. THIS PROJECT HAS NOT BEEN
EFFECITVE IN REDUCING THE EROSION PROBLEM IN THIS AREA. THE OIL
EQ§§§§§ HAVE FALLEN ONTO THE BEACH AND MORE GRAVES HAVE BEEN

THERE ARE A NUMBER OF STRUCTURES WHICH COULD HAVE FOUNDATION
FROBLEMS CAUSED BY THE EROSION IF SOMETHINGS 1S NOT DONE IN THE NOT
TOO DISTANT FUTURE. THESE STRUCTURE INCLUDE ONE HOME AND THE FUEL
STORAGE TANKS FOR THE CANNERY.

AS INDICATED EARLIER IN THIS REPORT, THE PRIMARY CAUSE OF THE
EROSION ARE HIGH TIDES THAT OCCUR IN THE FALL ALONG WITH
SOUTHEASTERLY WINDS THAT ERODE HOLES IN CHURCH HILL. THE HOL.ES WILL
FREEZE IN THE WINTER AND, DURING THE SPRING THAW, THE BAWL CAVES IN
AND SLIDES DOWN ONTO THE BEACH. THE TIDES THEN WASH THIS MATERIAL
AWAY LEAVING A FAIRLY STEEP BANK. BASED ON INFORMATION GATHERED.
THE AVERAGE EROSION RATE IS ABOUT 5 FEET PER YEAR AND A TOTAL OF
ABOUT 500 FEET OF BANK IS SUBJECT TO EROSION. OF THIS ABOUT 100
FEET IS BEHIND THE CANNERY. THERE IS AN ADDITIONAL 500 FEET EAST OF
THE DIAMOND E. CANNERY WHICH IS ALSO ERODING. HOWEVER IHIS EROSION
IS NOT EFFECTING ANY STRUCTURES AT THIS TIME.

THERE IS AM URGENT PROBLEM AT THE CHRUCH HILL SITE AND WITHOUT
CORRECT IVE MEASURES, EROSION WILL CONTINUE TO EAT AWAY AT THE BLUFF
AND CONTINUE TO EXPOSE ADDITIONAL GRAVES

BASED ON MY PRELIMINARY [IMPRESSIONS, A SEAWALL DESIGN WOULD PROBABLY
PROVIDE THE BEST POSSIBLE DDESIGN.

EGEGIK, ALASKY
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ON SEPTEMBER 26, 1983 THE INVENTORY TEAM FOR THE CENTRAL REGION?S
EROSION CONTROL TASK FORCE VISITED THE COMMUNITY OF AKIAK WHICH IS
LOCATED S2 MILES NORTHEAST OF. BETHEL ON THE RIGHT BANK OF THE
KUSKOKWTM  RIVER. THIS LOCATION ALLOWS EASY ACCESS BY BARGE AMD
LARGE RIVER BOATS.

THOSE WHO WERE PRESENT ON THE INVENTORY TEAM WERE:

W. F. BARBER JR.
REGIONAL HYDROLOG61ST
CENTRAL REGION

CHUCK GIBSON
SENATE FINANCE COMMITTEE
STATE OF ALASKA

UPON ARRIVAL THE TEAM MET WITH MR. JOHN RAMOS, CITY MANAGER WHO
PROVIDED MUCH OF THE INFORMATION AS WELL AS INTRODUCED THE INVENTORY
TEAM TO A NUMBER MEMBERS OF HIS COMMUNITY.

I ELPLAIMED TO MR. RAMOS THAT THE PURPOSE OF THE TASK FORCE WAS TO
INVENTORY ON A STATEWIDE BASIS AREAS WHERE THE DEPARTMENT SUSPECTED
EROSION PROBLEMS®" AND TO MAKE OUR RECOMMENDATIONS TO THE COMMISSIONER

TOGETHER WITH PRELIMINARY PLANS AND COST ESTIMATES WHERE POSSIBLE.
I CAUTIONED HIM THAT JUST BECAUSE THE TASK FORCE HAD VISITED HIS
COMMUNITY THAT IT DID NOT MEAN THAT A PROJECT WOULD BE FUNDED. 1
DID HOWEVER INDICATE THAT A COPY OF MY FINAL REPORT WOULD BE SENT TO
HIS COMMUNITY FOR THEIR COMMENT AS SOON AS IT AS AVAILABLE.

THE TASK FORCE INTERVIEWED MR. OWEN IVAN, PRESIDENT FOR THE LOCAL
"IRA"™ AS WELL AS HIS OLDER BROTHER NR. JERRY PAUL [IVAN. THEY BOTH
PROVIDED ADDITIONAL INFORMATION ON THE ACTIVITIES OF THE RIVER OVER
THE PAST 40 YEARS.THE ACTIVITIES OF THE RIVER OVER THE PAST 40
YEARS.

BASED ON INFORMATION GATHERED IT APPEARS THAT THE KUSKOhWIM RIVER
HAS BEEN WORKING ON THE UPSTREAM BANK TO THE COMMUNITY OVER THE PST
40 YEARS. IT APPEARS THAI* THE RIVER HAS MOVED ATLEAST 150 TO 1~5
FEET INTO WHAT WAS THE OLD VILLAGE. PHOTOGRAPHS WERE TAKEN OF THE
OLD CATHOLIC CURCH FOUNDATION WHICH NOW 1S ON THE EDGE OF THE RIVER.
I WAS TOLD THAT SOME OF THE BUILDINGS IN THE COMMUNITY HAVE BEEN
MOVED A NUMBER OF TIMES OVER THE YEARS DUE TO THE ENCROACHMENT OF
THE RIVER.

1 AKITAK. ALASKA



M MAKING NY GENERAL EVALUATION OF THIS AREA IT IS N< DPPINION THAT
THIS PROBLEM WILL REQUIRE 3ME RATHER EXTENSIVE STUDY WITH REGARDS
TO DESIGNING A SERIES OF "RIVER TRAINING STRUCTURES'™ SUCH AS GROINS
TO ASSIST THE RIVER IN MOVING AWAY FROM THE UP STREAM END OF THE
VILLAGE.

I WAS ALSO TOLD THAT MR. GEORGE C. SLIDES PE, <FORMER LEGISLATOR>
WAS PREPARED TO DESIGN TIMBER BULKHEADS. MR. SILIDES, PE, ALSO
RECOMMENDED DREDING OF A PREVIOUSLY DEEP CHANNEL WHICH THE RIVER HAS
ABANDONED OPPOSITE THE COMMUNITY.

I DO NOT AGREE WITH THIS METHOD OF TRYING TO SOLVE THE BAN!
STABILIZATION PROBLEM AT AKIAK. BECAUSE IT WILL ONLY TREAT THE
EROSION PROBLEM FOR A SHORT PERIOD OF TIME. IT DOES NOT TRY TO
CHANGE THE RIVER®"S ANGLE OF ATTACK ON THE COMMUNITY ITSELF WHICH
THE ONLY WAY WE WILL BE ABLE TO AFFECT A PERMENENT SOLUTION.

IT 1S RECOMMENDED THAT THE TASK FORCE STUDY AIR PHOTOS FOR AS MANY
YEARS AS ARE AVAILABLE. THIS WILL BE HELPFUL IN CREATING A DESIGN
THAT WILL MOVE THE RIVER SLOWLY AWAY FROM THE UPSTREAM BANKS OF THE
COMMUNITY .

THE TASK FORCE HAS ORDERED CURRENT AIR PHOTOS OF THE AREA FOR JUST
THIS PURPOSE.

AFTER MAKING AN INITIAL EVALUATION OF A SERIES OF AIR PHOTOS WHICH
WERE TAKEN IN 1933 IT IS RECOMMENDED THAT CONSIDERATION BE GIVEN TO
A DESIGN WHICH INCORPORATES A SERIES OF 4 GROINS. THESE STRUCTIRES
WOULD HAVE TO BE DESIGNED AT h 30 DEGREE ANGLE FROM THE GENERAL FLOW
AND WOULD BE 50 FEET IN LENGTH BY .15 FEET HIGH, WITH A 1 1/2 BY 1
SIDE SLOPE. THE OURTER LAYOR OF ARMOR STONE WILL BE CLASS "B"™ STONE
AND THE IHER CORE OF THE GROINS WILL BE CLASS "A"™ STONE.

IT IS IMPORTANT THAT THE STRUCTURES BE DESIMBED SO THAT THEY CAM BE
EASILY REPAIRED BY ALLOWING VEHICLES TO BE ABLE TO REPLACE MATERIAL
FROM THE TOP OF THE STRUCTURE.

AKTAK, ALASKA
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C O INVIS~TIFFLJO T T O M ET.S3T XIBFYT E

N AME o F CO MM UNITY: A K I A K , A LA SKA

PR O JECT N U M BER R 3 0 0 2 3

fir: W F . B AR BETR J R . R EG IO N A L H YBR O LO G IST
D A TE; D ECEM BER 16, .1993

REMARKS: GROIfl SYSTEM UP STREAM OF THE FUEL STORAGE FACILITIES.

ITEM NUMBER DESCRIPTION OUANITY UNIT PRICE AMOUNT

110  (I> MOBILIZATION ALL REQUIRED LUMP SUM LUMP SUN 64.974.40
CLASS “A* STONE CUBIC YARD 52.&) 137.0l1A .00
CLAST “B" STONE cusicC YARD §2.00 178.38u.00
SUP TOTAL 431.470.40
ENGINEERING & CONTINGENCIES 63.220.5¢

TOTAL A94.,090.96
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DESCRIPTION

MOBILIZATION

CONCRETE HAT COMPLETE
WILLOW MATTRAS PROTECTION
SUB TOTAL

ENGINEERING 4 CONTENCENCIES

TOTAL
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B AR BER J R . R EG IO N A L H Y D R O
C EM BER 16 , 19 8 3

IN C LU D ES 300 FEET o F C O N CR

QUANITY
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LINEAR FOOT
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N

o

M

UNIT

PRICE

FEE f o
AMOUNT

37.050,00
213,000.00
34,000.00
254.050.00
42.407,50
725.657.50
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SHISHMAREF

Shishmaref 1is located on Sarichef Island between the Chukchi Sea and Shishmaref
Inlet. It is 126 miles north of Nome and 100 miles southwest of Kotzebue. The
island 1is barrier island primarily composed of fine grain sands. P.ock or
gravels are not available on the island. A preliminary 1980 census set the
population at 393. Archaeological excavation has exposed evidence of Eskimo
habitation going back several centuries.”

Shishmaref 1is subject to erosion from the forces of the Chukchi Sea. Most of
the erosion occurs during storms during the autumn season. Storm surge build up
combined with high tides increases the water level and wave run up undercuts the
existing banks. The bank composed of fine sands washes back into the sea and is
carried away by littoral drift.

In 1981 State funds in the amount of S900,000 were appropriated for erosion
control at Shishmaref. A public hearing was held in January, 1982 to discuss
the erosion problem and select from a series of alternative solutions. Based on
the public hearing it was decided to bid the erosion control project with three
alternate solutions and select the most cost effective solution within the
project budget. The choice based on bids submitted was for the installation of
wire gabions filled with sand bags. Installation of the gabions began in July,
1983; it was completed in September, 1983. During October, 1983 two storms
occurred at Shishmaref which caused sufficient erosion on the seaward side of
the island. Substantial erosion occurred at either end of the 1983 erosion
protection project but not within the project boundaries. In order to protect
the remainder of the area of critical concern it will be necessary to construct
additional erosion protection. Wire gabions filled with sand bags is a method
of erosion protection that has not been used previously by the Department of
Transportation and Public Facilities. This method has some problems and may

necessitate nigh maintenance costs. It is therefore recommended that some other
method or methods be used so that vancus methods could be evaluated at this
site. Rip rap or grout filled fabric bags would be [likely choices.

Approximately 1,000 linear ft. of additional protection 1is required. Based on
1984 construction the cost estimate would be SI,400,000.

28-2



DELTA JUNCTION

Delta Junction (population 925) is at the junction of the Alaska and Richardson
Highways, about 90 miles southeast of Fairbanks. The Delta River flows by the
south edge of town.

The Delta River is glacial and braided. Its channel wanders randomly within the
floodplain. The river picks up material in the Alaska Range to the south, and
deposits it in its lower reaches, north of the mountains. Delta Junction 1is
along the lower reaches of the river in an area where the riverbed is accreting.
The erosion problem is a result of riverbed accretion forcing the channel to
seek a new location. In this case, it is trying to shift into the town. With
the exception of some areas where individuals have constructed groins out into
the river, it is eroding steadily into the bank, taking property, and
threatening buildings. Left unchecked it could be expected to, within a few
years, displace the community. During the high water period (late summer) of
1983 the riverbank was eroding several feet a day toward the Richardson Highway.
DOT/PF maintenance people dumped enough rock into a groin at that point to
decrease the erosion, at least for the time being. DOT/PF is now in the process
of developing a project to protect the highway in that area.

The City of Delta currently has a 5100,000 appropriation to combat the erosion
and is seeking additional money to study a long term solution. Also, the Soil
Conservation Service is doing on areawide erosion study at Delta. They bhave
included the riverbank as a specific area to be studied. DOT/PF has been in
contract with both entities. Whatever study is initiated will be coordinated
between those agencies, and several others.

A solution to the problem will entail protecting the bank so the river can"t
encroach further and/or removing enough material from the riverbed to allow
relocation of the channel. It is recommended that, until a decision is made on
a long term solution, that a combination of channelization and bankconstruction
be undertaken out in the floodplain some distance away Tfrom town. Excavating
eight cu.yds. of material per lineal foot and placing it in a berm would cost an
estimated eight dollars per lineal foot. 12,000 lineal ft., the approximate
length needed to protect the town would cost approximately 596,000. The work
would have to be done during the winter months when little, 1if any, surface
v/ater is flowing. Such a project would probably have a short service life and
could require frequent maintenance. It may have to be done on an annual bast.-.
A side benefit would be the construction material that could be extracted for
other local projects. Resource agency coordination tov/ard obtaining a Corps
permit for such a project could be extensive. Also, care would have to be taken
to not cause an increase in the rate of bank erosion below town. The study
effort sought by the City of Delta should be undertaken tofind a long term
solution to the problem.

11-2



DEERING
Location

The coastal community of Deering has a population of about 150 people. Travel
to and from the village is by airplane or by boat in the summer; snowmachine and
three-wheeler travel 1is possible in the winter. Only about a mile of gravel
road is present between the airport and the village. A dirt trail connects
Deering with the qold mining camp about 22 miles upstream along the Inmachui:
River. The houses, school, community buildings, and water storage tank for the
community are located on the narrow strip of land comprising the sand spit
betwsen Kotzebue Sound and the est ary of Smith Creek and Inmachuk River to the
south.

The Mayor of Deering, Dolores Barr,pointed out the areas oferosion and the
rock source of potential riprap. Persistent and strong northeasterly winds
blowing across Kotzebue Sound from the Chukchi Sea result in storm surge
increase in water level at Deering several feet above the normal one foot to two
feet tidal changes. Storm waves superimposed on the higher water levels result
in flooding of the sand spit and in wave erosion of the sand and gravel of the
beach. Erosion has occurred along virtually all of the beach area in front of
the village.

Past efforts at stopping or reducing erosion consisted of sand-filled 50 gallon
steel fuel drums placed vertically in a single row parallel to the beach front.
This row (occasionally a double row) of filled drums was usually buried at least
one half a drum into the beach sand and positioned at the foot of the steep bank
on the uppermost part of the beach. This steep bank marked the uneroded part of
the beach that was stable because of the presence of beach grass and its
protecting root system. (The ground was frozen during the 1973 storm.) The air
photos dated July 1962 show a small start of fuel drums in place along the beach
and large numbers of empty drums along the other parts of the roadway, ready to
be filled and placed. The air photos dated 1974 show remnants of what must have
been a continuous row of steel drums along the beach. There are many gaps,
large numbers of drums scattered outto sea, andmany littering the beach. A
major storm took place in November 1973 and extensive erosion 1is apparent
between the two sets of air photos. There was a less of grass-covered ground
about 25 ft. wide generally, but as much as 60 ft. in the last 500 ft. at
the east end of the sand spit. Residents say that there has been additional
loss of grass covered ground between 1973 and today, 1983. The distance between
houses and the edge of water has changed very little between 1962 and 1974.

Equipment

The City of Deering, Ruth Moto, City Manager; has the following equipment on
hand:

Road grader

Wheeled front-end loader
Dump truck

Cat with blade
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Design Construction Narrative

The analysis by E. Long in Reference 2 concerning the beach processes at work on
the sand spit, on which Deering is located, sums up the important factors. The
sand spit is built from gravel and sand eroded from the rocky point to the
northwest (Cape Deceit) and transported along the shore by littoral drift.
<eriodic storms are important in moving the transported material from the beach
area up onto and over the sand spit, thereby building it higher and wider. Part
of the beach material is also moved along the beach to the southeast during
tnese storms. Placing steep-faced obstructions on the beach (fuel drums,
gabians, riprap or other objects) that interface in this process has and will
continue to result in beach erosion and quite probably erosion of the higher
ground on which the houses are located. The presence of 2000 year old artifacts
in the sand spit argue that the site was not subject to major erosion during
this period, when it surely was devoid of any beach protection devices, except
probably beach grass.

Recommendations

Fuel drums, gabian baskets, or coarse rock must not be placed on the beach or
the turbulence they create when waves break against them will result 1in the
destruction of the beach on the seaward side.

The most effective method if preventing major storms from attacking the steep
banK adjacent to the roadway parallel to the houses at Peering is to replace the
eroded material on a slope 1identical to the natural beach angle of 6 to
6 percent- Rock broken to gravel size (minus 3 inches) or pit-run gravel car be
used in this work.

It must be recognized that the natural and essential movement of material,
during major storms of about ten year frequency, will be up onto and over the
sand spit. The resultant occasional flooding may be an inconvenience but it is
not practical to raise the elevation of the entire sand spit above the probable
flood level.

Protecting the existing beach grass from destruction by dogs, vehicular traffic,
or other means will aid in stabilizing the beach material because the grass
roots are very effective in holding the loose sand together. The areas from
which the beach grass had been eliminated, by man or dogs, were washed away to a
much greater degree than areas protected by grass.

Estimated cost of protecting 3,200 ft. of beach line is $400,000.

An alternative to beach grass to protect path areas may be the use of
expandable, plastic webbing called, "Geoweb". It consists of a series of
honey-comb shaped plastic bounded openings into which sand or gravel can be
placed. The eight inch high walls of the Geoweb confine the sand and increase
its bearing strength. A quantity sufficient for covering ten paMis, four ft.
wide and 50 ft. long should be obtained and installed to test its effectiveness
in resisting foot traffic and erosion. Approximate cost - $2,000.
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List Of Materials

Gravel 1is present in the floodplain of the Inmachuk River from the sources
developed to supply the needs of the airport construction (see Sample 83-8).

Schist Bedrock 1is present in the rock bluff southeast of Deering at a distance
of 1/4 of a mile. Because it 1is across the mouth of the Inmachuk River, a
winter haul or a temporary bridge would be required. Boats for Deering normally
use this channel and are tied up south of the community rather than on the open
beach in front. The schist is moderately hard and forms a cliff 70 to 100 ft.
high above the beach. Fractures present in the rock result in fragments at the
base of the cliff ranging from eight inches to 24 inches iIn diameter,
occasionally larger. (See Sample 83-7)

Beach Gravel and Sand are present in the beach and sand spit on which Deering is
situated (see Sample 83-5, 6). No attempt should be made to remove any material
from the beach in front of or northwest of the village because this will
interfere with the natural transport processes of littoral drift and could
result in more severe erosion at the village site. Gravel could be removed from
the beach area southeast of Deering across the mouth of the Inmachuk River.
Here the gravel has already passed the village and is on its way Tfarther
southeast.
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NOATAK I
Location
The Eskimo village of Noatak is located on the west side of theNoatak River !
about 50 miles north of Kotzebue. The community is situated on high ground
ranging from ten to30 ft. above the level of the river. Westward migration of *

the river is taking place,chiefly because the west bank is composed of ice rich
frozen silt. The Noatak River 1is a braided stream that has a fairly heavy

bedload of medium-sized gravel. The westward migration of the river is made
much easier by the presence of the ice-rich silt that can be eroded away far
more easily than moving gravel - the river takes the easier course, cutting

rapidly into the frozen, ice-rich silt rather than carrying a heavy bedload of

gravel. r

Travel to and from Noatak was historically only by riverboat but now air travel
is probably equally important. During the winter don team travel 1is possible,
as 1Is snowmachine, or iIn some snow conditions even three-wheeler travel. Most
of the traffic is between Noatak and Kotzebue or points farther south.

The school, powerplant, native store, post office and several houses are on or

next to the riverbank that was being eroded. A temporary spruce-pole crib wall F
was built in the Ilate 1960"s by thevillagers using local poles. The vertical

pole wall served until 1974 when itwas undermined and collapsed. The need for

the wall was undoubtedly related to the removal of large quantities of gravel

from the bars in frontof and immediately downstream from the village. The

gravel was used to construct the airport and access roads into the community.

The shift of the river to the west, iInto the exposed ice-rich silt, has i
continued with more of the bank melting and being washed away.

A temporary gravel and spruce tree dike was built in the fall of 1980 and was
intended only to last until a contract could be let the next season for more
permanent bankprotection. This more permanent protectionconsisted of
1,500 ft. of Arinorform Revetment System (grout-filled polypropylene bags cabled
together) placed on a gravel dike. The completed bank protection was observed
in October of 1983.

One section of the concrete-filled pillows had pulled loose from the cable
connectors and the current had folded it back. The unprotected river bottom had
then been scoured out several feetdeeper. The upper blanket of pillows had
moved down the inclined face of the gravel bankcausing wrinkles in the
otherwise smooth blanket. It could not be determined if this was because ofthe
anchors failing or the cables stretching or slipping.

23-2



Equi pment

Several pieces of equipment are present iIn Noatak, both City owned, Public
Health Service owned and State-owned.

2 Backnoes - John Deere
2 Cats - John Deere
1 Dump truck

1 Grader
1 Front-end Loader

The manufacturer was contacted and expressed willingness to orovide additional
cable, cable sleeves and crimping tools to repair the /"rmorformRevetment
System. The following actions will reduce theerosion problem:

1. Refasten all cable joints that have parted, using the approved method.

2. Using power equipment, stretch the blanket, out to remove wrinkles so that
all the pillows lie flat.

3. Cut the fabric between all pillows

4. Reposition the section of blanket that has folded back and refasten it.
Note: This work must be done before spring high v/ater in 1984.

5. Do not permit removal of any gravel from the river in front of the village.

Estimated cost is $6,000 for labor and equipment rental. The manufacturer is
providing cables and clamps.
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NOORVIK

Location

The village 1s located on a sharp bend in the Kobuk River (known as the Nazaruk
Channel) along one of the branches of the lower river in the delta region. The
community 1Is situated about 40 ft. above the river channel and not subject to
flooding. Some erosion of the riverbank is taking place in the vicinity of the
National Guard Armory but that building 1is not yet in danger. Of more immediate
concern is the west end of the cross-wind runway. Here the river has cut into
the ice-rich silt of the bank to the extent that the approach zone at the end of
the runway 1is beginning to fall down the 40 ft. bank and into the river. Air
photos dated 1962 and 1968 show little change in the riverbank but photos taken
in October 1983 during the erosion study show that there has been a Vecent
increase in the rate of erosion. The main runway parallels the riverbank and
recent erosion extends from the end of the cross-wind strip upstream past the
end of the runway. The rate of erosion is rapid enough that the frozen
materials overhang the water ten to 15 ft. and large blocks break loose, tilt
out, then tumble into the river, to be thawed and carried away by the current.

Harik Brown, the City Manager, indicated thatthe immediate concern was the
crosswind strip. Dueto prevailing winds this  strip Is used as much or more
than the main,longer runway.Noorvik depends to a great degree upon air
transport for supplies, except what can be barged in during the summer.

The erosion along the main  runway has progressed toa point about 20 ft.
outside the cleared zone. The height and steepness of the bank and kind of
material (ice-rich silt) will result in additional cavingof the bank even if no
further erosion takes place at the riverbank - which 1is highly unlikely. It
appears that a shift is taking place in the meander of the river and that unless
extensive work 1is undertaker  further loss of the bankwill migrateinto the
south, one-third of the main runway within the next two years. This 1Is a
State-maintained and operated airfield.

Mo bank protection of either the airport site or thevillage sitehas been
undertaken, even though the leaders in the community have sought State or
Federal aid over a period of several years, going back to 1968.

Equipment Available

1 Front-end Loader

2 Dump truck

2 Cats with blade - John Deere 440 size

A grader has been ordered and is due in next year on the barge.

Design Construction Narrative

The length of bank requiring protection exceeds 4,000 ft. and the 40 to 50 ft.
height of ice-rich, perennially frozen bank material cannot be protected by any
small village-sized effort, such as hand placed sandbags.
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Recommendations

A more detailed fact gathering visit should be made to the site with the
necessary equipment to do the required work to provide the information critical
to design an adequate bank protection project. Alternatively, it may be that
rather than protect this airfield from erosion at great ccst, a more economical
approach could be reconstruction in a more defensible location. An in-depth
stream bank protection study recommended to include the possibility of moving
the airfield. Hold public hearings to address village concerns.

List of Material

Sandv Silt is present in the point bar at the village boat moorina area (See
Sample 83-1516).

Silty Gravel 1is present in the potential borrow area known as Hotham Peak Gravel
Source (Reference 2) about five miles east of Noorvik. This source was used to
surface the runway (See Sample 83-1517). A haul road would be reauired.

Sandv Gravel 1is present in the beach ridge around Selawik Lake but would require
barging long distances (See Reference 2).

Mo sources of bedrock are known for the area except possibly the hills northwest
of Noorvik about five miles, across the Melville Channel of the Kobuk River.

Estimated cost of a reconnaissance drilling program to Jlocate borrow and
alternate runway location is 563,000.
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Angoon Dock and
Marine Facility

12/83 W.E.B.

DESIGNER®"S NOTES

From photos, deterioration of the fill 1is evident. Assume the fill is
standing at 1:1. Design a template to 2:1 slope, protect with filter cloth
and riprap. Use 3 inch granular material to bed the fabric in. Assumed

hinge point at top of fill is Elev. 24.0. Use TRYCK NYMAN & HAYES SITE
PLAN & TOPOGRAPHIC CONTROL map for contours to <calculate quantities.

Consideration was given to protect the shop building on the south end.
This could be done by using the existing dock piling and attaching wave
attenuators and cresting the wave prior to breaking on the rock under the

building. However, ownership of the dock 1is not vested to the State, and
there is a risk of uplift on the piling due to the surge fence. To place
piling in front of the dock to attach a fence would constitute a navigational
problem. Therefore no attempt to control wave breaking under the dock will
be made. However, the erosion between the City Dock and the Ferry Terminal

has been considered.
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Item No.

ST ATE o F A L ASK A

SOUTHEAST REGION

ESTIMATE OF COST

Item

Pro~cl No- WOX.

Unit

Gravel - 3 inch for fabric bedding C.Y.

Geotextile Fabric
Riprap

Borrow

Area that is sloughed between

Ferry terminal c’> City dock.

Fabric
Borrow
Pock

Bedding gravel

Project Total

Sq,Yd,
C.Y.

C.Y.

So.YD.
C.Y.
C.Y.

C.Y.

Unit Price Quantity

P.0. 00 192
5.CO 843
30.00 766
10.00 756
+10% E&
TOTAL
5.00 366
10.00 660
30.00 258
20.00 90
+101
i
]
j +15 CF

Total Budget =

Amount

3,480.00
4,215.00
22,980.00

7.560.00

38,235.00

3,823.50

42,058.50

1,830.00
6,F00.00
7,740.00

1,800.00

17,970.00

1

1

1,797.00

in -I'~.00

r.
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ANCOON BEACH FRONT
Bench Erosion
Problem

Ocean storm waves generated in Chatham Straight are causing erosion to the road
along the beach front in the community of Angoon. Approximately four or five
private structures are located on the beach side of the road and are also subject
to attack by the wave action. In addition, the community oil service line is
located under the road and would be in danger of destruction if the road is not
protected.

Assumed

A three foot (reported) refracted shallow water wave developed by a northerlv
wind in Chatham Straight impinges on the beach in front of the community . The
Mayor, Edward Gamble, Sr., reports that a 20 foot tide (Juneau tide tables) gets
up to the top of the road.

Solution

The Mayor reports that the City has stockpiled riprap and that the community has
the equipment available to perform the work. Both the equipment and riprap
have been offered at no cost.

Design

Provide armored slope protection along beach and 100 foot long breakwaters in
front of the structures with 2:1 slopes, utilizing a 4 foot layer of Class 111 riprap
rock (average weight 700 pounds per piece). For the beach protection: bed on
sand cushion, use geotextile filter fiber, use sand layer under bed and cushion,
fill embankment prism as necessary to replace lost material, place rock two stones
deep. For the breakwaters: build unclassified broken rock mound and urmor as
above. See attached sketches.

Cost

See estimate sheet attached - total project budget = $ 169,500.

Class 111 Specification

No more than 10% of the stones by total weight shall weigh more than 1d00 pounds
per piece and no more than 15% of the stones shall weigh less than 300 pounds

per piece. The stones shall be evenly graded and a minimum of 50% by weight of
the stones shall weigh 700 pounds or more per piece.
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ANGOON BEACH FRONT
PROJECT ESTIMATE

Riprap (Operators & Labor Only)

4" X 187X 550727 G $10/yd3 = $15,000.00

4" X 62" X 300727 @ $20/ydJ = $55,000.00
Unclassified Rock (Operators & Labor Only)

10" X 17.5" X 300727 @ $20/yd™ = $39,000.00
Geotextile Fabric

30" X 60079 @ $5/yd<“= $10,000.00
Graded Bedding

" X 30 X 550/27 @ $15/yd3 = $ 9,200.00
Common Fill

2" X 18 X 550727 G $10/yd3 = $ 7,300.00

$135,500.00

Design Engr. and Const. Engr. = $ 34,000.00
+ Contingencies @ 25%

Total Project $169,500.00

Note: Material for the breakwaters will have to be handled twice.



CIRCLE

Circle (population 81) is located on the south bank of the Yukon River
approximately 160 Steese Highway miles northeast of Fairbanks. It i1s on the
outside bank of a bend iIn the river.

At Circle, the riverbank is eroding into town. The erosion rate is apparently
slow over a period of years, but the erosion reportedly occurs at accelerated
rates during years of high river levels. One resident, whose house iIs within
ten ft. of the top of the bank, reported that he has lost 24 ft. of property
since 1956 and that most of 1t went during two especially bad years. At that
rate, a half dozen residences would be jeopardized during a year of high river
levels. At least the visible component of the erosion reportedly occurs at
breakup and is iIn conjunction with 1ice that tends to pile into the lower parts
of town. The west end of the existing runway is within 20 ft. of the riverbank
but since it would take a substantial amount of erosion to significantly shorten
it, and because plans are being developed to relocate the airfield, it doesn"t
contribute significantly to the need for erosion protection.

In order to protect th'e developed portion of the community approximately
1,800 Ulineal ft. of bank would have to be protected. Since there is no known
rock available in the Circle area, protection would entail installation of a
concrete bag or block blanket extending from above the ordinary high water line
to a point deep enough to prevent continuous scour. Engineering and
construction of such a project would cost an estimated S2 million.

One local suggestion was to drive log pilings in at an angle to form a wall and
deadman them into the bank. That would require approximately 2,400 logs. That
type of installation would probably be cheaper but would have a shorter service
life, would te more prone to ice damage and would probably preclude boat and
pedestrian access to the beach.
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Matanuska / King River Confluence, Old Railroad Dike Stabilization
$400,000

A shift in the flow of the Matanuska River four years ago caused
rapid erosion and undercutting of the Glenn Highway at the confluence of
the King River. This continues today during periods of high water. The
presence of an old railroad dike prevents more radical erosion and
damage to the Glenn Highway. This appropriation is needed to fund a
hydraulic assessment, and design and construction of stabilization

measures for the dike and potential channelization on the south side of





