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NOATAK RIVER BANK EROSION STUDY
AT NOATAK, ALASKA

EXECUTIVE SUMMARY

The Noatak IRA Council and the Alaska Native Tribal Health Consortium (ANTHC) are currently
in the process of updating water and sewer plans for the Village of Noatak, Alaska. The bank of
the Noatak River adjacent to the village has undergone significant erosion over the past 50 years.
Shert-term erosion threatens to destroy the three existing water wells in the village. Long-term
erosion may threaten the water treatment facilities building. As part of this water and sewer plan
update, R&M Consultants, Inc. has performed an erosion stady for PDC, Inc., who is under
contract to ANTHC. The purpose of this smdy is to estimate the extent of future erosion at five
locations, estimate how long the existing water wells may survive, and evaluate a location for new

water wells. -

The methods of investigation and analysis for this study consisted of collecting existing data,
interpretation of 2erial photos, and field reconnaissance. Exisiing reports and other pertinent data
are summarized in this report. As part of the study, 12 sets of aerial photos taken between 1952
and 2000 were analyzed. Past erosion rates were determined and used to predict future erosion
limizs. A field trip was conducted in August, 2002.to observe existing condidons. -

Noatzk lies on the west bank of the Noatak River, approximately 55 miles northwest of Kotzebue.
There is no road access and year-round access is by air. The village Lies within the Mission
Lowland, a broad wumndra flat crossed by a forested floodplain. -The river is interpreted to be 2
split-channel river, and the part of the river flowing by the village is split into a west and east
channel].

Discharge I the Noatak River channels has shifted between the east and west channels several
times over the past 50 years. A small, apparently gradual shift in one channel about a mile
upriver of the village occurred during the 1960s and 1970s and appeared 10 have lead to 2 major
shift in the partern and an increase in the rate of erosion along the bank in the village. Several
erosion control projects have been constructed and ultimately failed over the years, including a
1,900-foot Iong wood retaining wall constructed in the 1960s. A large 1,500-foot long concrete
structure built in the 1980s and is still in place today. A large erosion control project was planned
in the 1990s, but was never funded. At present, the East Channel has the maximum discharge
-rate and the West Channel has become a high-water channel. The West Channel splitupriver from
the village into two channels referred to as Channel A and Channel B. Changes in the direction
and relative discharge in these two channels are interpreted to be ome of the causes of the
changing pattern of bank erosion at the village.

Location A (Drawing A-03) consists of the section of river bank lving downriver of the concrete
erosion control structure. The increase in erosion rates along this swetch of the river bank
appears 10 be due 1o gravel mining and the shifting of flow from Chamnel A to Channel B. The
ecent diversion of flow from the West Channel to the East Channel may reduce shori-term

Noaak River Benk Erosion Suudy
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erosion rates. However, much of the erosion at Noatak appears 0 0ccur during floods when ther
is still significant flow through the West Channel. '

Location B (Drawing A-04) consists of the section of river bank protecied by a concrete erosion
control squcture. The banks behind the structure are vegetated and appear to have been relagvely
stable since it was constructed in the early 1980s. Channel A flowed along the bank, which
showed evidence of active erosion prior to constucton. Parts of the downriver structure have
failed and other parts may fail in the near fumre. This study indicates the structure will fail
complerely sometime after 2020.

Location C (Drawing A-03) consisted of the island (gravel bar) adjacent to the north side of the
village. Photos showed that the vegetation had increased, thus-indicating a period of ‘increasing
stability. This appeared to be primarily due t0 the shifting of the flow of the river from Channel
A to Channel B. Water Wells 1 and 2 were located on the island. Water Well 1 was lost in 1990
and Well 2 is now threatened. Chammel A appeared to be deflecting Channel B away from the
island, at least during periods of low water. As longas this deflection continues, it appears that

the island will remain stable.

Location D' (Drawing A-06) consists of the section of river bank upriver of the concrete erosion
conmrol smucture. The banks along the southern part were observed to be vegetated during the
feld reconnaissance and appeared to be stable with only minor erosion occurring. The northern
part consisted of banks along two islands and the river at the upriver end of Location D. Prior 10
flow shiffng from Channel A to Channel B, significant erosion was occurring at this location.

Location E (Drawing A-0-7) consists of a vegetated island upriver from the village. Photo
apalysis showed that the island has been eroding since 1086, as 2 meander bend in Channel B
moved downriver.

Between 1952 and 1978 it appeared that a series of small overflow chanmels coalesced into
Channel B and began flowing into the West Channel of the River. After 1978, the flow increased
in Channel B and it became the main channel. . .

Water Wells 3 and 4 (Figure 15) were located immediately béhind a part of the concrete mat that

is failing and may fail completely in less than 5 vears. The remaining water well (2), on the

gravel bar at Location C was located on the edge of the island, with only 2 few feet separating it

from the active channel (Figure 11). The river has reportedly overtopped it more than once and
it is likely to be destroyed during the next period of high water. The proposed new water wells
at Location C have a design life of 20 years and lie on 2 portion of the island estimated to last at

least that long.

The reliability of the projections made during this study depend upon the river regime remaining
basically the same for the next 50 years. Major changes to the channel configuration may change
the projected erosion limits. Due to the uncertainties in these types of studies we recommend that
erosion monitoring be performed. Monitoring would provide information for evaluating the rates
of erosion projected in this report.

Noazak River Bank Erosion Sudy
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NOATAK RIVER BANK EROSION STUDY
AT NOATAK, ALASKA

1.0 INTRODUCTION

1.1 Background

The Noatak IRA council is currently completing an update to their March, 1992 Water and Sewer
Facilities Plan. The Facilities Plar update is being completed as a cooperative effort between the
Noatak IRA and the Alaska Native Tribal Health Consortium (ANTHC). The project is funded
by the State of Alaska Village Safe Water Program (VSW). As par of the update, this erosion
study hasbeen performed by R&M Consuliants, Inc. (R&M) for PDC, Inc. who is under contract
to ANTHC. The purpose of the study is to determine if the location of proposed new facilites
may fall within areas subject to erosion during their design life. A project location map is
provided as Figure 1. For comparison purposes, both 1952 and 1978 aerial photographs are
presented as Drawing A-01 of Appendix A.

The bank of the Noatak River adjacent to the village of Naatak has undergone significant erosion
over the past 50 vears. Various strucmures, inciuding the school and AVEC tank farm are planned
to be relocated north of the landfill near the recemly constructed Kuutchauraq Subdivision. The
same area is also identified for future housing and community expansion. The airport apron is
planned to be relocated to the west of the runway due to on-going bank erosion. The airsuip may
also need 1o be relocared at some fuwure dme. Erosion threatens to deswoy the remaining water
well on the island (Location C) at the north end of the village in addidon to two on-shore wells
located behind a concrete erosion control structure.

The site description, interpretation of zerial photos, conclusions and recommendations presented
herein are based on our curremt understanding of the study and locatons as outlined herein and
lustrated on the drawings included in the appendices of this report.

1.2 Contract Authorization

This study has been conducted under the terms of Agreement No. ANTHC-00-C-0205, between
the Alaska Native Tribal Health Consortum, and PDC, Inc. This report is in specific fulfillment
of Notce to Proceed No. 0161 of the contract. R&M’s study has been conducted for PDC under
. their Notice to Proceed from ANTHC dated June 25, 2002.

1.3 Purpose and Scope-of-Work

The intent of this smudy was 1o estimate the projected 10, 20 and 50-year extent of erosion along
the west bank of the Noatak River floodplain at Noawk. The study also considered the impact
of upriver and downriver changes in river channel morphology. The study area was separated
into six locations as shown on Drawing A-02 of Appendix A.

67,13 R . s p ", s _—
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Location A - The river banks berween the viliage borrow sources and the
downriver end of the existing concrete erosion control structure.

Location B - The section presently protected by the concrete erosion control
structare.

Location C - The island off the upriver end of the village.

Location D - The west banks of the river floodplain upriver of the concrets erosion
contro] smucture.

Location E - The west banks of a large island upriver of the village.

Upriver changes in the channel morphology that may affect erosion at the village

The project has been divided into the following tasks:

1. Review and summarize available previous river erosion or ﬂoodpiam smdxes for
Noatzk.
2. Amnalyze the past rate of erosion using aerial photos, and based on that rate,
estimate the fumure rate and limits of erosion.
3. A field reconnaissance to Noatak to inspect the river bank, inspect the mland and
, solicit local knowledge from the IRA Council.
4. Prepare 2 report including:
a. An evaluatdon of the existing concrete erosion control structure and an
estimate of the amount of time until the on-shore wells will be deszroyed.
b. - An evaluation of the log chevron protection structure used to protect the
remaining island well and an estmate-of the amount of time unt the well
will be desmoyed.
c. Review of the proposed design for the installation of two additional water
' wells on the island.
d. A description of the apalytic methods, estimated rates of erosxon and
limitations of the study.
e. Annotated color photography to illustrate site conditions.
02-11 FINAL Noarak River Bank Eresion Szudy
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2.0 METHODS

The methods of investigation and analysis used for this study can be divided into the following
categories.

° Collection of Existing Data
® Aerial Photo Analysis
e Field Reconnaissance

Following is a brief description of each of these categories.

2.1 Coligction of Existing Data

Much of the information coOncerning past €vents and conditions utilized in this report were derived
from aerial photos, data from previous 1epors, and on personal recollectons. Many of the
documents from previous projects could not be located. There was notable disagreement about
past events and information between +he various information sources. For this report, we relied
primarily on historical aerial photos, and secondarily on documents and oral communicanons.

Tnformation was solicited from the following sources.

1. 1.S. Army Corps of Engineers - Alaska District (USACE-AD), including:

a. Civil Works Project Management Branch '

b. Regulatory Branch - ,

c. Floodplain Management Services

United States Geological Survey (USGS)

U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS)
Federal Aviation Administration (FAA)

State of Alaska Department of Transportation and Public Facilities (DOT&PF)
State of Alaska Deparmment of Community & Economic Development (PCED)
Tnteragency Hydrology Commitiee for Alaska .

Alaska Native Tribal Health Consortium (ANTHC)

Noatak IRA Council

1000 N OV tn s ) 1D

2.2 Aerial Photo Analysis

Historical erosion along the west bank of the Noatak River, adjacent to and upriver of the village
of Noawmk, was analvzed by scanning aerial photos taken over 2 48-year period, scaling them
using a community map with 20 0 thophoto base, and then digitizing the top of the river bank.
The following aerial photos were utilized during this project:

Noatak River Bank Erosion Smdy

03-71 FINAL
4 Az Noaeok, Alaska

BEN Consultants, inc.

AARAARRARARARRRRRRRN



TABLE 1

AERTAYL PHOTOS UTILIZED FOR THIS PROJECT

DATE PHOTO B&W/ APPROX, FLIGHT FRAME 1
TAKEN COLOR ; SCALE NO. NOES). SOURCE
Aug. 15, 1952 B&W 1:42.000 | 15 0080 1o 82 US Geol. Survey
Aug. 18, 1962 B&W 1:3.000 ALT 1500 i 1108 BiM
Sept. 15, 1566 B&W 1:4,800 AMT 2100 3 &74 ANTHC (COE 7)
June 12, 1972 B&W 1:4,800 Noazak 1 iws ANTHC/‘Acromap 1‘
Aug. 11, 1975 B&W 1:3,606 Roll 16 7w 13 BiM f;
July, 1578 Coior 1:63.360 — 5903 NASA/Asromap
Infra red
Sept. 22, 1984 Color 1:4,800 Noatzk 207 St 11 ANTHC/Aeromap ”
Fume 15, 1986 B&W 1:6,000 NOA. 1 105&7 Aeromap "
fupe 13, 1986 B&W 1:12,000 NOATAX 1 1wl ANTHC ﬁ
July 23, 1990 B&W 1:6,000 - Noatak 15 2 ANTHC u
Taly 23, 1990 B&W 1:6,000 50-12 CF07-63/64 Aeromap
Aung, 26, 2000 Color 1:12,000 Noaak 1 ﬂ =2 0 3 | Aeromap

The community map was prepared by McClintock Land Assocmzes Inc.mm 1999( (?) and was based’

on a digital orthophoto prepared by National Map Accuracy Standards from August 17, 1999
photography. The orthophoto was corrected, by rectification to ground control stations, to

emove distortion and warpage due to ground topography and aircraft 1t and trim (McClintock,
1999). Starting with the 2000 aerial photos, the features on the photos were registered in
AutoCAD to the structures and topographic fearures on the map. Then photos taken in 1990 were
registered to the 2000 photos and 1984 photos to the 1990 photos and so on going back to the
1952 photos. For each year the top of the river bank was then digitized and placed into
AutoCAD. Graphs showing past erosion rates and projected funure erosion rates were then
prepared. Aerial photos showing the river upstream of Noatak in both 1952 and 1978 are shown
on Drawing A-01. An overall view of the estimated extent of fumre erosion is included as
Drawing A-02. Maps of the digitized 1op of bank for each year and estimated erosion limits at
each location are shown on Drawings A-03 through A-07. Plots of dme versus erosion are
included in Appendix B as Drawings B-01 through B-06.

Location C, which consists of an island (gravel bar) along the north side of the village does not
have a readily definable top of bank or other fearure that can be tracked over time. Additionally,
water levels vary oo much in the photos to use as a defining feature. The primary iterns of
interest on the island are the changes to the island’s size and the growth of vegetation which may

Wi

indicate increasing smbility. To illustrate these changes, photographs of the ;sland for each year

Noarak River Banic Erosion Study

02-11 FINAL
Ar Noaiak, Alaskea

REM Donswultarts, ina.

[




Po—

5. Location E, which consists of an island upriver of Locaton C has

are shown on Drawing A-0
only Hmited or partial photo coverage. Thus, the results may pot be as reliable as those from

areas where more coverage is available.

Methods used for this type of stdy assume a relatively uniform epvironment, both in the past and
the furure. The soils that will be eroded in the furure are assumed to be similar to those eroded
in the past. The channe! morphology is assumed to be the same with minor changes both before
and after the smdy. Irshould be noted that the changes in channel morphology observed during
this study complicate the possible estimate of future erosion rates and may reduce the accuracy
of these projections. Tothe extent possible, we have adjusted the estimated rate and direction of
erosion to reflect the conditions expected 10 OCCUT. Discussions of some possible alternative

scenarios are included in the description for each location.

The presence of an erosion control sguctre within the study area that will apparently fail within
the tme line of this study creaes ai additional comptication for the analysis. This creates a
simuation where no erosion will occur at this location until the sTucture fails. The failure will be
dependant upon the height and frequency of floods and construction projects impacting the bank,
among other things. Thus, a projection of furure limits of erosion will be dependent upon when
the strucrure fails and wether the sTuCRI® fails in stages or in one event. Additionally, the rate
of projected erosion after failure will depend upon the channel configuration at the tme it fails.

Due to these changes in the chanpel configuration and the presence of an erosion cOntrol structire,

there appears to be only Timited areas along the bank of the floodplain where a simple 50-year
projecton can be made. Elsewhere, the 50-year projection will involve factoring in the failure
d shifts in channel configurations that are occurring. Due to these

of this strucmre an 7
complications, the 50-year projection may be less reliable than would be the case with 2 simapler

scenario. We don’t expect 2l of the structure to fail within the next 20 years and the 10 and 20-

year projections can be made with a greater expectation of reliability, barring unexpected shifts
in river channel configurations.

The plots of time Versus erosion, shown in the graphics in Appendix B, are average rates. Actaal
ts taken over time may produce a more

rates will vary from year 10 year and detailed measureme
“jagged” line than chown. Erosion may even cease temporarily in some locations.

2.3 Field Reconnaissance

Mz. Robert M. Pinmer, PE., of R&M Consultants, Inc., accompanied Mr. Andy Meltzer, P.E.
of ANTHC on 2 field wip t0 Noatak on August 13 and 14, 2002. The purpose of the trip was 10
inspect the river bank and istand (Location C) and solicit historical local knowledge from the

Noatak IRA Council members.

The river bank inspection was performed by ATV, and oo foot. The water level was low enough
that 2!l of the areas of concern could be accessed without using a boat, including the area

approximately 2 miles upriver where the main channel bad recendy diverted to the east. The
gxisting CONCrew erosion control suCre was viewed from a gravel bar in the river, as well as

02-11 FINAL Nocik River Bank Erosion Smdy
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up close. The river bank erosion in Location A was viewed by ATV from a gravel bar in the
river, and the island (Location C) was inspected on foot.

Interviews of village elders and Noatak IRA Council mﬂmbws were limirted because many of the
intended contacts were arttending a funeral in Kivalina on August 14. The people that were

available for interviews included Mr. Herbert Walton, IRA Administrator, and Mr. Ivan Booth
a village Elder, and lifetime resident of Noatak. Conversations were also held with the water
plant operator, and assistant operator as well as a few additional people who were encountered
during the river bank inspection.

2.4 Public Meeting
Mr. Peter XK. Hardcastle, R&M Consulants, Inc. accompamed Mr. Andy Meltzer, P.E., of

ANTHC, 10 a public meeting in Noatak on January 22, 2003. The purpose of the trip Was o
present the study to the village and answer questions.

02-11 FINAL Noarak River Bank Erosion Swudy
REM Consultants, inc.
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3.0 REGIONAL SETTING AND GENERAL PROJECT CONDITIONS
3.1 Regional Setting
3.1.1 Location

Noatak is located on the west bank of the Noatak River, approximately 55 miles northwest
of Kotzebue, Alaska and 70 miles north of the Arctic Circle (Figure 1). It is the only
village on the Noatak River, and lies between Cape Krusenstern Nationa! Monument and
Noatak National Preserve. Noatak was originally established 25 a fishing and hunting
camp in the 1800s, and subsequently developed into a permanent settlement. Subsistence
activities are the primary focus of the village and fisheries are an important part of the
harvest.

There is no road access to Noatak and year-round access is by air, typically via Kotzebue.
There is a 4,000-foor lighted gravel mnway. Small boats are used during summer months
and winter travel is by ATV or snowmachine. All forms of travel are dependent on
weather condinons.

The Noatak River originates in the Endicott Mountains and flows west between the Baird
and De Long Mountains, then turns south and empties into Kotzebue Sound, just north of
the City of Kotzebue. The river has a length of 396 miles, a drainage basin of 12,597
square miles and an estimated amnual flow of 10,000 cubic feet per second (AIDEA,
1976).

3.1.2 General Geology

Noazzk lies within the Mission Lowland, which is the lower part of the Noatak Lowland
(Wahrhafdg, 1965). The Mission Lowland consists of broad tundra flats containing thaw
lakes and pingos, crossed by a forested floodplain, and surrounded by rolling hills. The
area is considered to be underlain by thick permafrost (Ferrams, 1965). Glaciers probably
covered the Mission Lowland during the early Pleistocene but not during later glaciations.
Outburst floods from proglacial lakes in the upper part of the Noatak Valley reportedly
occurred during the late Pleistocene (Hamilton and Van Enen, 1984). Soils in the
lowlands typically consist of fine-grained soils overlying alluvial gravels. There is no
evidence of shallow bedrock near the village of Noatak.

Regional geology of northern Alaska is discussed in Moore et al. (1993). Although quite
dated, Smith and Mertie {1930) present information on the geology and mineral resources

' llllll[[‘ﬂ.‘[‘ﬁ_lll’ﬁ;ll‘[fﬁ:mﬂﬂﬂ:ﬂfﬂ:ﬂ;ﬂJiﬂ:ﬂﬂjﬂ;ﬂﬂﬂ_’W;ﬂljljﬂgﬂjﬂ]l_

of northwest Alaska.
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3.1.3 General Hydrology

Noazzk is located on 2 flat lying segment-of the river floodplain at about an elevation of
55 feet. It has a gradient of less than one foot per mile at the village and the floodplain
ranges from one to one and 2 half miles in width (USACE-AD, 2002).

The Noatak River at Noarzk is interpreted to be a split-channel river. A split-channel river
is defined as “a river having numerous islands dividing the flow mio two channels. The
islands and banks are usually heavily vegetated and stable. The channels tend to be

rrower and deeper and the floodplain narrower than a braided system” (USFWS, 1980).
It can be thought of as a river transitional between 2 braided river and a meandering river.
The channels are generally more stable than would be expected on a braided river. For
insunce, one can find many of the channels on the aerial photos in 1952 in the same
location as the present. However, shifting flow in a split-chanmel river is more typical of
that found in 2 braided river. Ten to 15 miles downriver of Noawk the river becomes 2
meandering river, generally confined to a single sinuous channel.

- The aerial photos indicate that the segment of the river flowing past the village is split into
an eastern and western channel. Between about 1670 and 1990 the photos indicate that the
west channe] was split into two channels upriver of the village. The relative amount of
flow through these channels has apparently varied over tme. The flow appeared 10 switch
back and forth between the east and west channpels, depending on npatarally occurring
diversions upriver of the village. These diversions can be caused by ice jams or erosion

of gravel bars.

The aerial photos indicate that the aerial extent of vegetation has been mcreasing on the
floodplain since 1952. This may indicate a2 more stable channel morphology in the river
smee 1952, or it may be caused by lower flow in the river due to climatic changes, or it
may be part of the natural evolution of the river.

3.1.4 Flooding

The U. S. Army Corps of Engineers Flood Plain Management Service notes that the
Noatak River floods seasonally with a 15-foot rise recorded at five to 20-year frequencies.
With this flood level, 10 percent of the village would be flooded. The 20 to 100-year
frequency ranges will flood up to 25 feet above the normal river level. There is low to
no flood hazard above the 25-foot level. The most probable causes of flooding are ice
Jamming downriver during breakup, or heavy rains during the late summer. According
to IRA Council members, one of the largest floods occurred during 1987, which brought
flood waters to the top of the remaining island water well casing.

3.1.5 Climate

The Noatak area has a transitional climate typical of the coastal regions of the Chukchi
Sea. Weather generally fluctuates berween maritme and continental and a combination of
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s and cool summers characterize the climate. The Alaska

both. Long, cold winter
Deparmaent of Community and Economic Development, Alaska Community Database

(www.dced. szaia.ak.usfcb&z’commdb,’CP_BLOCK. cfm) reported that winieT 1emperamres
averaged about -21° 10 15° F and summer temperatures about 40° 10 60° F. Extreme
temperatures Were racorded from -39° to 75°. The mean annual precipitation was about

10 to 13 inches (including equivalent SnOW fall), with about 43 nches of snow.

obtained from Kotzebue, approxizmteiy 55 miles to the

A summary of climatological data
is the closest weather station with 2 significant

south, is presenied in Table 2. Kotzebue

weather record.
TABLE 2
CLIMATOLOGICAL DATA
for KOTZEBUE, ALASKA
- LOCATION (STATION) EOTZEBUE WSO* ;t
“_geriod of Record (¥18.) 1949—2{}01 '
Flevation (fi.) 10
Mean Anmual Temperanre (°F) 21.6
Mean Max. Daily Temperature { ) 27.9
Mean Min, Daily Temperaners {°F) 15.3
Record High Temperamre (°F) &5
Record Low Temperature (°F) -52
Mean Annuzi Precipitation (i) 95 1
Mazximum Daily Precipitation (i) 1.6 {Sept. “78)
Mezn Annual Spowfall (i) 30.2
Maximum Recorded Depth (in) 53.0 (Apr. ‘73)

* From the Western Regional Climate Center Web Page on 8/12/2002,
at w«xw.wrcc.éﬁ.eéaisummaryfcﬁmsm&.hm.

3.2 Summary of Past Eresion and Erosion Control Efforts
The following is a historical summary of the erosion that has occurred at Noatak and the efforts
to control it. The items are 2 synopsis of information gathered during this study. Inconsistences
were found between information provided from various sources. In areas of disagreement, the
aerial photos were considered to be the most reliable source of information.
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The 1952 aerial photos show the Noatak River splining into an eastern and western
channel about a mile upriver of the village. The West Channel flowed adjacent to
the village. In 1952, the West Channel was 2 single channel flowing in what we
have referred 10 in this report as Channel A (see Drawing A-01). Portions of the
East Channe! above the village later become part of West Channel that we refer to
as Channel B.

The airport was constructed in the early 1960s. The 1962 aerial photos show Jarge
gravel pits on a vegetated island adjacent to the north end of the airport with access
roads leading to the airport {see Figure 4). It is not known how much material was
taken out of the floodplain. Within 2 few vears of mining, significant erosion
began to occur along the island and adjacent bank.

Prior to 1978, most of the erosion appeared to be occurring along the upriver edge
of the village. It was apparently caused by Channel A (at that time the main part
of the West Channel) flowing along that edge of the village.

A wooden crib rewaining wall was built sometime berween 1962 and 1966. It
consisted of wooden piles with logs laid horizontally behind them. The wall was
abour 1,900 fest long and stretched from above the village downriver to about
where the existing concrete erosion control sructure ends (see Figure 2). Most of
this wall appeared to have been swept away by the river by 1972.

The 1962 through 1975 aerial photos show what appeared to be the coalescing of
small overflow channels to form the present Channel B. The 1978 aerial photo
showed Channel B to be connected to the West Channel and it appeared 1o be the
main channel on the western side of the floodplain. There appeared to be more
fow in the West Channel at this zime than the East Channel.

1970's - The Scope-of-Work (ANTHC, 2002) mentions a 160-foot long, 10-foot
high retaining wall built near the original water treatment plant and the AVEC
power plant. The wall was reportedly built in the early 1970's and was destroyed
by a flood in 1974,

After 1978, Channel B became the main channel on the west side of the floodplain
and Channel A became a high water chanpel. During the late 1970s through the
present day extensive, rapidly occurring erosion was noted along the river bank
adjacent to the airport. This was appareniy caused by Channel B flowing directly
into the bank. As Bow decreased in Channel A, erosion decreased along the
northern part of the village.

A conerete erosion control sucture was built In the early 1980s. Itis stll in place
today. However, some parts of the swucture have failed and other parts are
beginning to fail. The project was reportedly designed by the Physical Facilities
Division of the Alaska Department of Transportation & Public Facilides and
funded by the Alaska Depariment of Community and Economic Development
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12.

{USACE-AD, 2002). The State of Alaska Legislamre made appropmations of
about 3.4 million dollars for erosion control at Noatak in 1980 and 1981 (personal
communication, Christy Miller (DCED), July 29, 2002).

Barge traffic to Noatak ended in 1992 when a Crowley Marine g and barge
grounded abour one-half mile down river of the village. It was reported that the
gravel bar was in the same location in 2001. Prior to that date, fuel ransported
by barge to the village ended in 1989 or 1990 because of inadequate channel depth

(USACE-AD, 2002}.

The National Resources Conservation Service constructed a small erosion conirol
wall near Noatak in the fall of 1993, reportedly to protect the cemetery and the
road to the landfill. It was swept away the next spring (personnel communication,
Laurie Richter (NRCS), August 20, 2002). -

A large erosion conmol project was planned during 1994 and 1995. The project
would have dredged 600,000 cubic yards of material from gravel bars and river
channels upriver of the village and placed the material along the river bank at
Location A. Diversion structures consisting of gravel-filled geotextile bags were
planned in front of the village. All the necessary permits were approved, however,
the project was not funded (USACE-AD). '

2002 - A field reconnaissance conducted as part of this study found that a channel
diversion had occurred upriver of the village that diverted most of the river flow
into the East Channel (see Drawing A-01). Residents of Noatak indicated that this
diversion had occurred withing the previous two or three years.
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FIGURE 2

WOOD RETAINING WALL
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Remaining section of ¢ ruined wall at the north end
of the Village - Augus:, 2002.
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3.3 Existing Information

f A small pumber of related technical projects-have been performed i this aree. Detailed
information from these prior investigations has not been repeated herein. The reader is referred
to the previous reports for specific data (see References).

3.3.1 DOT&PF - Noatak/Kobuk Arez Erosion Control Study - 1978

Ap exiensive search has been made for this document but at the time of publication of
report we have been unable to find a copy. It is reportedly the study used in the design
of the existing concrete erosion control structure built in the early 1980's.

3.3.2 USGS - Water Resources of the Noatak River Basin - 1979

Two hydrological surveys were made during April and August, 197 8 1o collect datz along
the Noatak River. The April trip was made to provide data during late winter, a period
of Jow water 2nd maximun ice accummletion. Many springs and open leads were noted
2long the main course of the river and 2 large open lead was noted at Noatak Village. As
much 25 2.5 meters of ice was observed on the river and it was frozen 1 the botiom in
places. The discharge increased from about 4m’/sec. in April to abour 280m’/sec. I
August. Pools from 300 1500 meters long with gravel and cobble beds, separated by
gravel riffles as much as 100 meters long were noted. Most maxizmmm evident flood
marks were found near the base of mature willows. The Noatak River channel was noted
as being quite stable except for some bank erosion through the Mission Lowlands. Other
data collected, but not repored, included spot depth and estimaes of maximum evident
flood peak and banlcull channel discharges at selected stream sites (Childers, 1976).

=

3.3.3 USACE - Permits for Noatak Bank Stabilization - 1995

A large erosion control project was planned during 1994 and 1995 but was never
constructed. The project would have dredged up to 600,000 cubic yards of material from
exposed gravel bars (up to 146 acres) and approximately 500,000 cubic yards from river
channels (up to 30 acres) below the ordinary high water mark of the river. The mining
would have taken place along the east side of Charnel B, immediately upriver and
alongside the village: Most of the material'would have been placed along the river bank
at the downriver end of the village to stabilize the bank in this area, protect gravel bag
diversion structures, and to fill approximately 30 acres of the eroding channel of the river
adjacent to the townsite. SOme of the material would have been used for 2-ton gravel
filled, geotextle bags and placed in river chaomels to create 1,500 feet of diversion
smuctures. A permit was approved, although the project funding was canceled. We were
unable to find any hydrologic or erosion studies for this project.
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3.3.4 USACE - Navigation Improvements Initial Evaluation Study - 2002

Tetra Tech, Inc. prepared a study for the USACE-Alaska District looking at navigational
improvements for the village of Noatzk. The purpose of the study was to identify
navigation and other water related problems and needs in the smdy area and conduct
preliminary  assessments of the engineering and economic feasibility of various
alternatives. The report contains a summary of conditions at Noatak and along the river.

It reports that the problem started when the river became too shallow for barge traffic.
The smdy considered aliernatives including dredging, road constructon, and river
forecasting (the barge companies would be potified when there was sufficient water to
reach the village). The smdy cameto the conviuszen that none of the alternatves appeared

t0 be economically feasible.
3.3.5 State of Alaska Administrative Order No. 175 - 1998

The order signed by Governor Knowles orders all state aoencws 1o the extent possible,
to encourage an effort to reduce the risk of flood and erosion losses on state projects.
State agencies will consider the potential of flood and erosion hazards on construction
projects administered or funded by the State. The complete text of this order can be found

at www.gov.state.ak. us/ admm—orders,’ 175.homi.

3.3.6 State of Alaska Erosion Management Policy

This policy concerns state-funded and state pass-through funded construction. The policy
outlines recommended guidelines for considering erosion cornmol during design and
construction of 2 project. It recommends that new structures be located where no ercsion
control is necessary, the cause of the erosion problem should be identified, and erosion
control projects should be sited and designed using appropriate engineering principles.
Consideration should be given 1o the design life of the project, performing an analysis to
determine rate of erosion and providing erosion protection as part of the project. The'
complete text of this policy can be found at www.dced.state.akus/

cbd/nfip/pub/NFIP_Policy.pdf.
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4.0 EROSION CONDITIONS

4.1 General

There is limited aerial photographic coverage of the river floodplain both up and downriver of the
village. Therefore, only general conclusions can be drawn about how major changes in the
floodplain, channel morphology and discharge in these areas may have affected the river bank at
Noatak. Inspection of aerial photographs taken over the last 50 years indicated that the major
characteristics of the Noatak River were unchanged and stable during this time périod. The river
was fterpreted to be a split-channel river, in which the river is sometimes split into two channels.
One channel typicaliy is the main channel and the other is 2 highwater channel. Near the village,
the main flow appeared to have switched from one side to the other and then back again. In the
early 1950s, the East Chanpel appeared to be the main channel, but by 1978 the maximum
discharge had apparently shifted into the West Channel (see Drawing A-01). During our field
reconnaissance in August, 2002, it was observed that much of the flow had diverted into the East
Channel again. The East Channel does not directly impact the village.

The aerial photographs indicated an increasing aerial extent of vegetation on the floodplain with
mors and larger areas of vegetation being observed in recent photos. “This may indicate 2 more
stable channel configuraton at present. This apparent increase in swbility may continue for the
next 30 years, or the factors that created it may change and the configuration may become more
unstable. A less stable channel configuration would make the erosion projections included in this

report less reliable.

ince 1952, the discharge in the West Channel has shifted channels up river from the village. In
1952, it flowed by the north side of the village after deflecting away from the bank in a chanpel
referred to as Channel A in this report. Between 1962 and 1978, the discharge in the West
Channel appeared to shift gradually into a new channel formed by the coalescing of small over
flow channels, referred to here as Channel B. This shift caused the flow from the West Channel
to flow more directly toward the village than before. Since 1978, Channel B became the principal
channel of the West Channel and Channe] A essentially became 2 high water channel into which
several small tributaries of the Noatak River flowed. Changes in the direction and relative
discharge in these two channels are interpreted to be the cause of the changing pattern of bank

erosion at the village.

The length of the West Channel shortened significantly as the discharge shifted to Channel B and
will likely adjust its course 10 regain the length in the fumre, by either becoming more sinuous
(meandering) or by cutting into the river bark and lengthening the channel downriver near the
airport. If it begins to form a more sinuous channel, then raies of erosion may increase in some
places and decrease in others.
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FIGURE 3

PHOTO OF RIVER FLOODPLAIN

NOATAK

WEST CHANNEL

Augusr, 2002

4.2 Location A

Location A consists of the section of river bank lying downriv

POINT WHERE LOWWATER
FLOW FROM WEST CHANNEL
HAS DIVERTED nTo '
EAST CHANNEL

er of the concrete 2rosion conirol

Saucmre and is shown on Drawing A-03. K parallels the airport and cuts through the old
Cemetery and sewage lagoon. The soils in the bank consist of ice-rich silt overlying frozen
gravel. Much of the recent erosion at Noarak has occurred along this part of the river bank.

Foﬂowiag Is 2 brief summary of the history for Location A, as shown on the aerial photos, along

this section of the river bank:

® 1952 - The West Chanrel of the river was being deflecred away from the bank by

a large vegerated island.

° 1962 - Gravel had been mined from the vegetated island for alrport construction.
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® 1972 - A significant portion of the island had eroded away. The river had begun
0 erode the bank near the old sewage lagoon.

L4 1984 - Only the downriver tip of the island remained. The river bank had
breached the edge of the old sewage lagoon, which had apparently been partitioned
10 allow continued use of the western part.

L 1990 - A significant increase in the raie of erosion was noted. The bank had
eroded approximately 200 fest since 1984 at the old sewage lagoon and the
partition had been breached. The island was completely gone. '

. 2000 - The rate of erosion appeared to be similar to that observed on the 1990
photos. However, the point of maximum erosion had moved downriver and

erosion had slowed at the old sewage lagoon.

® 2002 - During our field reconnaissance, approximately 75 to 100 feet of erosion
was noted at the old sewage lagoon since the 2000 photos were taken.

The mechanism for erosion along Location A appears to consist of thawing of exposed perenuially

frozen soils which slide down the slope onto the river floodplain. The water then washes the

. material away exposing more material to erode down the slope. In places where the river is'not
removing material from the bottom of the slope {such as'behind the concrete mat at Locatm B}

the siopes apaearad 1o have stabﬂzzed and are vegetazed

The increase in erosion rates aionc this strezch of the river bank appeazs 10 be due to the shifting

of flow from Channel A to Channel B. This shift brought the flow in the West Channel more
directly to bear against the bank. In 1952, a vegetated island protected this part of the bank.
After gravel mining in the early 1960s the island eroded rapidly. The gravel removal may not
have caused the erosion, but it Jikely increased the rate of erosion. Evidence gathered during the
field reconmaissance indicates the river may be starting to form a meander bend at Location A.
The projected 10 and 20-year erosion limits have been adjusted o show this on Drawing A-03.
The recent diversion of flow from the West Channel to the East Channel may reduce short-term
erosion rates. However, much of the erosion at Noatak appears to occur during floods when there
is still significan: flow through the West Channel. The time and sequence of the erosion control
structure failure will also have a significant effect on the projected erosion limits. If the structure

lasts longer than the approximately 20 1o 25 years we have anticipated, then it may slow the rate -

of erosion toward the airport runway. Iis early failure may increase erosion rates if the West
Changel can flow more directly 1010 the bank. The failure may also cause 2 channel shift that will
direct the flow away from or into the bank, decreasing or increasing ¢ flow accordingly.
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FIGURE 4

GRAVEL PITS USED TO CONSTRUCT AIRPORT
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FIGURE 5

PHOTOS OF RIVER BANK AT LOCATION A

OLD SEWAGE LAGOON
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4.3 Location B

Location B consists of the section of river bank protected by a concrete erosion conirol soucmre
and is shown on Drawing A-04. An oblique aerial photo of Locaton B is shown in Figure 6. It
starts at the north end of the afrport and continues upriver to the AVEC tank farm at the upriver
end of the village. The banks behind the structure are vegetated and appear 1o have been
relatively stable since it was construcied in the early 1980s.

The following is a brief summary of the erosion history for Location B along this section of the
river bank, as shown on the aerial photos and observed during the field reconnaissance:

® 1952 t0 1972 - Chammel A flowed along the bank, which showed evidence of active
erosion (exposed soil in bank). Erosion was occurring at a rate of about 10 fest
per year along the bank by the school. Upriver between the school and the present
day location of the AVEC tanks there was little noticeable erosion occurring.
However, significant erosion had occurred in the 1950s upriver of the AVEC
tanks. A wooden crib retaining wall had been built along this location during the
1960s but it had failed soon thereafter.

® 1984 and 1986 - A 1,500-foot long erosion control structure, consisting of bags of
concrete wired together and anchoreé on the shore by piles or by helical anchors
had been built. These photos were teken soon after the structure was reportedly
built and they show no evidence of faihares in the concrete matting.

4 1990 - The photos show evidence of failure along the southern 300 feet of the
structure.

® 2000 and 2002 - Photos show that the structure in a concave area along thé bank
near the school has been covered by gravel. -

Prior 1o construction of the concrete structure, approximately 100 feet of ercsion (approximately
5 feet per year) had occurred along the downriver half of the bank protected by the structure.
Prior to 1962, there had also been approximately-100 feet of erosion (approximarely 10 feet per
vear) at the upriver end of the stracture. SmC° the structure was built zhere has been no notable

£TOS10D.

The concrete structure was apparenty built on a gravel berm placed against the river bank. Bags
of concrete were cabled together and anchored to the bank using piles and helical anchors. The
upriver half of the stucture is apparently sdll in good shape, with minor areas showing evidence
of concrete degradation. The river appeared to have undercur the downriver end of the mat and
it was falling apart (see Figure 7). The arez of the structure near Water Wells 3 and 4 appears
10 have started to be undercut by the river and the matting is stariing 10 break apart. Figures 7
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through 9 show the condition of the concrete €rosion CORITOl STUCWITE &S observed during our
August, 2002 site visit.

Informarion collected and amalyzed for this study indicate that the concrete structure will fail
completely sometime after 2020. Parts of the downriver section of the structure have already
failed and other parts may well fail prior 10.2020. Jtappeared to be designed primarily to prevent
erosion caused by flow in Channel A. Failure appears to be likely if and when Channel B cuts
through the upriver island at Location E and flows directly into the szucture. The resultant scour
may rapidly undermine the structure. Once the complete failure of the sfructure occurs erosion
of the bank behind the structure is likely o be rapid. The 50-year erosion limit assumes that a

complete failure will ocC
FIGURE 6

PHOTO OF RIVER BANK AT LOCATION B

Photo from FAA website www.alaska. faa. gov/fai/afss/index haml.
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