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Unitcd 'tatz zMate  
COMMITTEE ON APPROPRIATIONS 

WASHINGTON, DC 20510-6025 

- 

January 14, 1992 

The Honorable Dorothy Jones 
Mayor 
Matanuska-Susitna Borough 
350 East Dahlia Avenue 
Palmer, Alaska 99645-6488 

Dear Dorothy: 

Enclosed is a copy of the response I received from the Army 
Corps of Engineers regarding assistance for flooding along the 
Matanuska River. I wish the response were more positive -- it 
seems that until a cost-sharing partner can be identified, no 
Federal funds can be requested. It I can be of any further 
assistance, please contact me. 

With best wishes, 

C 	ally, 

STEVENS 

USlfra
noroUgh  

JMN' 

stra0625
Inserted Text
ed



DEPARTMENT OF THE ARMY 
U.S. ARMY ENGINEER DISTRICT, ALASKA 

P.O. BOX 898 

ANCHORAGE, ALASKA 99506-0898 

District Engineer 

Honorable Ted Stevens 	- 
United States Senate 
Washington, DC 20510-0201 

Dear Senator Stevens: 

This is in response to your letter of November 12, 1991, 
concerning the Matanuska-Susitna Borough's request for assistance 
for the declared disaster along the Matanuska River. The 
disaster declaration by both the Matanuska-Susitna Borough and 
the State of Alaska caine as a result of severe erosion along the 
east bank of the Matanuska River which has already destroyed and 
continues to threaten homes within the Circle View Estates 
Subdivision. 

The Corps of Engineers does not have any existing authority 
to provide erosion protection for privately owned land: However, 
my regulatory staff worked very closely with the Borough to issue 
an emergency permit last August so that they could perform bank 
stabilization work before freeze-up. That work has not been 
accomplished. As we have stated in previous correspondence to 
you, we could perform a comprehensive study of the Matanuska 
River under Section 22 of Public Law 93-251. That study would 
require a cost-sharing partner. The State of Alaska has 
previously indicated an interest in participating but has not 
recently expressed an interest. We cannot request Federal funds 
until we identify a cost-sharing partner. 

Please contact me directly if I can be of further 
assistance. Detailed information can be obtained by contacting 
Mr. Carl Borash, Chief of Plan Formulation Section, at (907) 753-
2632. 

Sincerely, 

AtZ
j lant 

Colonel, Corps 
ers 

Acting District Engineer 



Alaska Task Force 
Erosion Control of the Matanuska River 

Task Force On Erosion Control Problems of the Matanuska River, the Task Force assigned the Alaska 
Department of Transpon.aiion and Public Facilities, and the U. S. Army Corps olE gineers were to draft 
a general outline of the possible engineering solutions, with a general discussion of the practicability of 
these solutions. To come up with an engineering solution we must first look at history of the erosion 
control problem that exists along the Mataxiuska River's banks. 

The COEs report in summary found the following: 

The District Engineer finds that bank erosion and flooding have occurred along the Mwanuska River 
below Boden.burg Butte; and that seasonal flooding...............Both areas studie4 are rural lands with 
woods, pastures, and scattered farmlands. Because of marginal economics, forming has decreased or 
been abandoned and only scattered horn esues remain occupied. 

The District Engineer con duties that economic jusiiflcanon does not exist for structural solutions to 
flooding or bank erosion in either area studied; and that local interests should avail themselves of 
technical information regarding non-structural alierruzzives for wise management of the Jlood plain. 

Section JV 

General 

	

	 Matanu.ska River rises in the glacier fields of the Chugach 
Mountains arid flows westerly about 68 miles to empty into 
the head of Cook Jnlet through Knik Arm. In its upper 
reaches the channel of the Matanuska River is cOnfined 
within high banks, but, in its downstream reaches the stream 
meanders over a bed more than a mile in width. 5oW in the 
lower limits of the river are loosely consolidated alluvial 
gravel and siLt. Banks of the river are low, rea4ilv erode, 
and course changes are, common. The effective drainage 
area considered herein is 2,070 sauare miles. Recorded 
flows ira he lower reaches (at the Old Glenn Hihway 
erosion near Palmer) range from 300 to 24,000 cubic feet per 
second. However, mcximum discharge in the lower reaches 
during flood flow is esrima:ed at 40,000 cubic feet per 
second, which is out of bank conditions. 

Flood Problems and Local Desires. 

	

	Flooding of the Maanu.ska River in the Bodenburg Loop 
area was empha.sized at a meeting held in Palmer 27 
February 2964 to discuss the feasibility of flood control on 
the Knik River. As a resuLt of the interest expressed, a 
.cubsecuent reconnaissance was conducted relative to this 
specific area.. Minor flooding have occurred during the fall 
of 1937, 2949, 2967, and in August 1971. 

During the later two periods Corps obser'es were in the field 
to determine cause and extent of high waters. The following 
is an analysis of the problem. The Maxanuska and Knik 
Rive.-sj2ow out of high mour.:ain ranges, o'-ao the floor of the 
broad flax Maxcr.uska Vc!le'', across which they flow to 
discharge into the head of the Knik Arm and Cook inlet. A: 
their mouths, the two rivers have converged to a pOint where 



they are separated by only 1/4 mile of mars/i land and 

swompy ground. Lower limus of the rivers are under tidal 
influence and slope of she deka is so flat that tidal; 

are observed to the rni4y area. The locale 
reinewed herein is triangular in shapc ii crzen4s two rnilej 
above the river con/lit ence 10 where the iwo rivers are 
separated by 2 112 to 3 miles of delta land. Elevation of 
fanniand at this point averages 115 MSL. Bed elevation of 
Maiangxk4 River averages 95 fees, whereas the bed of the 
Knik River averages 80/cet. these elevations establish a 
relative draina:efrom Mosanuska River towards Knik River 

obsrruaed only by the shailo' bank heights (20-25 feet) of 

the intervening farmlands. Subsurface percolation through 
the porous glacial sill, and all over-bank flows, have 

e.nabli.thed a dendrj,jc drainage pattern across these 
lowlands leading into the Knik River. It is this drainage. 
and erosion preference from which local residents seek relief 
Specific probla'n areas are defined below. 

Mojanujkn River over the years gradually washed 

away the bank adjacent to a small acreage of 

farmland near Bodenbw-g Butte about 4 miles (7 2 i2 

miles by road) south of Palmer, Alaska. Since 

19)6, in the present critical area, this erosion has 

amounted to about 860 fees or an average of 19 feet 

per year. During this SS year period the bench land 
lost has anwunied to 260 acres or 3 acres per year. 

The fear has been exprersej by local residents that 

Mazanuska River will divert across the total breath/i 
of the Bo4enburg Loop area as the southern base of 

the butte and hence on to join the Knik River above 
or near the present size of the highwar bridge. Such 
flooding, if is feared, would destroy the agricultural 
value of the area and would c'or.szi:tt,e a direct 
threat to life and personal properrt of local 
residents. In recent years, less emphasis has been 

placed on agricultural values by abandonment of 
farms and active cuLrivoj ion. Use of lands for 
horn esites has, however, increased. 

a. 	Local interests anticipate that the conzinuitig erosion 
of the left bank of Mczanujka River will soon create 
o new channel and request that the cu:zing bank be 

protected, either by bank raving or by the  
Construction of protective groins. Afield surve'v was 

made to determine reia:ive elevc.'iorj in the problem 

area. This survey indicates very little likelihood that 

the river will breach the esisting high rowzd and 
endanger maiorporiorj of the existing/arm area or 
the main high way as presently cr.:!:iptved by local 
interests. The elevations on the lth bank we:: 

Bodenburg u::e ore high enough :o fores:r.11 a 
direct overfiow of Matanusko River in this are:. 



The river bed is approximately I mile wide at this 
location. During the maximum recorded flood, an 
average depth of 2 feet is all that is required to pass 
the flow. The river  must therefore rise 12 feet itho ye 
flood stage to threaten property in this wm'. In 
general this is considered extremely improbable. 
IJowever, localized over-bank flows may occur due 
to riverbed obstructions. This is particularly true 
and has occurred in the low saddle area one half 
mile southwest of the bune. 

d. 	Recent surveys of the area in question have been 
conduae4. 	Strewn gradients, historic and 
anticipated flood stages, and curre,Jt drainage 
patterns hove been siuthed to determine the potential 
that exists for a major change occurring in the river 
channel. This office concludes that while some 
acres will continue to be flooded occasionalh', the 
development of a major channel across the area is 
no: supported by available data. Further, a recent 
channel change within the bed of the river has 
shffled major flows to the north bank of the river 
and away from the erosion area described in 
paragraph c above. 

25. Areas Subject to Flooding. 

C. 	Lands of 120 acres event have been cleared in a 
flood pLain area that is hiszoricalh' demonstrated to 
be subject :ofrequenrflooding by high waters of the 
Matanuska River. Once cleared, these acres show 
more plainly the presence of waters during flood 
stages and give greater emphasis to the flooding 
conditions, in dr-v years these acres can be farmed 
and a partial crop realized. 

b. 	There are 240 acres additionally subject to only 
occasional flooding, and then, the even: is limited 
to well defined channels involving only a small part 
of the total area. All improvements of value access 
roads, and personal proDerrv within this Boder.burg 
Butte area are located aaja cent to the Boder.burg 
Loop Road which follows higher ground, and are 
not within the area offreouera flooding. 

C. 	In establishing areas involved, 80 acres within the 
Bodenburg Loop area are subject to frecuen: 
flooding by Knik River and to some extent by both 
rivers. Areas thai are threatened by the Kitik River 
are excluded from this analysis since they would be 
subject to flooding even with complete control of 
Maiar.uska River. 

23. Improvements considered. 

Erosion Cctro1 of the Manuska River near Bodenburg Butte, September 19, 1991 Pare 3 



Training Dike. The present erosion of the left bank 
of Matanuska River west of Bodenburg Butte could 
be controlled by paving, construction of groins or a 
protective training dike. Paving would require 
extensive dressing of the present bank and more 
riprap would be required than for the dike 
construction from riverbed sand and gravel. Due to 
the extent of erosion, and deep curvature of the 
riverbed, it is considered that a straight training 
dike would be more economical and effective than 
groins. Besides protecting the bank from erosion, 
the dike would divert the water to forestall curling a 
new channel near the Matanuska Electric 
Assodation power line right of way which crosses 
the river. The proposed training dike is indicated 
on Plate 4. The dike would be constructed from 
riverbed gravel with a protective armor or quarry 
rock. A 2 foot laer of dumped riprap is derived, 
based upon an estimated maximum current velocir,' 
of 16 feet per second. During low water periods, 
heati earth moving equipment could be used to 
construct the dike. Riprap may be quarried from 
rock formations comprising Boden burg Butte and 
hauled to the site by truck. (This site is no longer 
available) The top width of 10 feet would facilitate 
initial placement of subsequent maintenance of the 
dike, 

Overflow Dike. The present overflow pattern into 
low lying areas of section 28 and 29, 32 and 33 
could be controlled by construction of an overflow.' 
dike. Presently, floodwaters of Matanuska River 
spill over into woodlands at a point approximately .1 
mile southwest of McKenle-v Airstrip. This low-lying 
area, approximately 4,000 fee: wide, lies berween a 
natural rock butte .200 fees in height and a natural 
bluff line 30 feet in height. Floodwater movement 
through this gap, and natural ground water 
percolation have induced a natural dendritic 
drainage pattern sousneasterly toward Knik River. 
A natural drainage gradient approximating 20 feet 
per mile atends along this pattern toward Knik 
River, Present surface overflow through this area 
could be controlled by construction of an overflow 
dike. IN addition to diverting water, the dike would 
forestall any possible cutting of a new river channel 
through an old power line right of way. The 
proposed overfiow dike and old power line location 
are shown on Plate 4. 	The dike would be 
cons:rucred from riverbed tond and grovel with a 
protective armor of cuarrv rock available as the 
south end of the dike section. A 2 foot lcer of 
dumped riprap is based on a need for protection 

Erosion Coro1 of the Matanuska River near Bodenburg Butte, Septerrber 19, 1991 Page t 4 
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from floating debris. During normal low water the 
con.sm,cx ion site is dry and would allow heavy earth 
moving equipment to be used, The dike has a 
projected top width of 5 feet, including width of 
riprap. Heavy mainlenance on this dike is not 
anticipated. 

27. Projected Cost Estimate 	
The following enimazes are based on January 2972 
(1991) price Lewis. 

a. 	Training Dike. The following cost estimate is based 
upon con.s:rlacvion of a training dike extending from 
the point where North Bodenburg Loop turns south 
to the south west for a distance of approximately 
JO,CkX feet as shown on Plate 4. A detailed survey 
of the river bottom was not made; however, the 
estimate is believed to be adequate to provide the 
required protection. Location interest have made no 
indication of their capability to meet requirements 
for local contribution, 

Descripiwn 
Qua nthy 	 1972 

River Gravel 
88,000 	S352,003.00 Quw,' .Rock 
3P1000 	$S85,0. 00 

Sub Total 
937,000.00 

Eng:ncenng and Dthgn 

Supervision and Adnwug,ra,je,, $155 ,000.00 

Connigcncie.g $135 .CY). 00 

3-90,000.00 

Total FedroJ Cost 
$2,317,000.00 

Non-Federal Costs 

Lands, £acme1u, Right of Way and Quarry 	 $1S.CCt).CiO Rights 

Total Fvjecg FrLJI Cost 
$1,332,000,00 

b. 	Overflow Dike. The following cost estimate is based 
upon corts:rucrion of an over/low dike along the 
center-line station 60 50 (bluff point) south easterly 
3,503 feet to station PS +50 (small butte). Loca:jon 
of this and cor zrucsjon interest are as rthecied for 
the training dike. 

roion Control of the Mat.anusj River near Bodenbur. Butte, September 19, 
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Descrptãoii 
	 Quo nwy 	 1977 

Larth Lucvanon 3.850 510,587.50 

R,var Grøvel 26.000 $64 

Fuiih Gridrnt 3.500 $1 .750.00 

Quarry Rock 6.30 395.850,00 

.Subtoial 	 $272,187.50 

Engineenn and Dwa 	 $28,500.00 

Superia.non and A4muU.rlraon 	 $20,000.00 

Co.urnenCacJ 	 $20.000. 00 

Total Federal Cost 	 $'240,687.30 

Land., Eascme,ur. Right of Way and Quarry 	 S5,000.00 

Rights 

Total Federal Cost 	 5245,697.50 

29. Estimate of Benefits. 

Benefits to be derived from flood pro:ecüon, in the 
case of occasionalflooding, would be the difference 
in value berween land subject to flooding and land 
no: subject to flooding. There are 220 acres flooded 
frequently and 240 acres flooded only occasion;!h'. 
Land values were established through the 
coordina:e.d efforts of farm agencies and the local 
estintajed through the coordinated efforts of farm 
agencies and the local borough tax assessor and are 
for September 1971. This value, S325. 00 per acre, 
represerus the raw price of land, $100. 00 plus the 
average cost of land clearing, 5225.00. The lack of 
comparative land sale records showing net profit per 
acre discouraged efforts to establish land values by 
capitalization methods. For the purpose of this 
report the value of 3325.00 per acre will be used. 
Land that is flooded freauentiv is assessed by the 
local assessor at 5225.00 per acre as the brnefi: to 
be gained by flood protection of this area. Land 
that is flooded only occasionally show an evaluation 
of 5275.00, leaving a benefit to be gained byftood 
co,urol of 550.00 per acre. 

Annual benefits for increased land values are 
determine by multiplying the threatened areas in 'a' 
a.ve by the per acre value offlood protection. For 
120 acres .5 5200.00 per acre - 240 acres s 550.00 
per acre the so:;l value of ro:ect:r:g these acres = 
524,000.00 	S12,000.00 or S36,000.00. Annua! 
benefits for land improvement are determined by 

Erosion Cornrol of tbe Ma.arusTa River near, Bodenburc Butte. S3tember 19, 1991 Pare 6 
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applying a capital recovery factor for 25 years at 5 
3/8 percent to the value of protection. This value is 
S36,002(0 X 0.0736 - S2.6.S0.W. 	Annual 
benefits attributable to an overflow dike which 
prevents flooding only are estimated to be: increase 
in Land value $2,650.00, plus other preventable 
damages of $1,000.00 for an annual total benefit of 
$3,650.00 

C. 	In addition to prevention of flooding ($3,650.00 
average annual benefit), construction of a training 
dike would prevent further loss to erosion. On the 
basis of the estimated 3 acres per year loss, an 
additional savings of 3 x $325.00 or $1,000.00 per 
year benefit for losses prevented is derived. Total 
average annual benefit for prevention of a training 
dike which prevents both flooding and erosion is 
therefore $4,650. 00. 

Economic Justiflcatioi't. 

.V 	 Ci - 	 $'6SO.t 	SJOi.O 	am W I 	 310D 	O.i 	to 

Orrf *. 

A.( 	fiIA.l C — 	 i3.Sax 	$J9. 	 J9 a.J 	zl~=xo 	UAW= 	O.?i 1.1 

Summary. 

The annual cost of a Training dike providing flood 
and erosion protection from the Matanuska River far 
esceeds the annual bene:s realized from such 
protection. 

The major re-channeling of the Matanuska River 

feared by local irsere.srs is not supported by recent 

surveys, maAng need for an overflow dike 
oues:ionable. 

C. 	Clearing within the flood plain, for agricultural 
purposes, other than pasture lands, should be 
discouraged on the grounds that flood protection is 
not economic 1yjus:fied.. 

d. 	However, should Matanuska River deviate from its 
present course and form a new confluence with Knik 
River, localized bank erosion will occur 
periodically. 	These isolated cases will call for 
individual attention and corrective measures. 

Erosion Control of the Matanuska River near Bodenburg Butte, September 19, 1991 Pace P 7 



In Januar,' 1974, the Alaska Department of Highways (DOT/PF) reviewed the COE above report and 

came to the sante concl&sions. 

Current Evaluation 
of the 

Erosion Control Problem at 
Bodenburg Butte 

It is the opinion of the COE and the DOT!PF that there is little that has changed since the 1972 report. 
In this report we have outlined several possilbe design solutions that have been considered: 

Possible Solution Reviewed 	 Discussion 

Flexible Revetment, Riprap 	 Rock Riprap. Dumped rock riprap is the most 
widely used revetmeeL Its effectiveness is well 
established where adequate size, of suiuble size 
gradation, and properly installed. A cost general 
review of this desicn and cost analysis was done 
using the following typical section: 

Typical Section 

Assuming: 

Average bank height 20 feet above channel bed elevation 
Scour depth 4 feet below channel bed election 
Riprap hejbt 10 feet above channel bed elevation 

Erosion Control of the Man'ska River near Bodenburc Butte. S cernber 19. 1991 ?ae = S 



Cost Estimate per Linear Foot or Bank Protection 

Quanity 	Unit 	Unit Cost 

US 
cu/yda $13.00 

feet $100.00 
foot $177.00 

aqvd 51.00 
eq yd $2.50 
cu yd $40.00 

L/S 

Sub Total 

Conugencics 

Total Costs per linear foot of protection 

Total Cost per mile 

Total Cost for 3 miles of protection 

Desc.ripboo 

Mobilization 
Excavation 
Land 
Ro.d 
Seed 

Filter fabnc 
R.iprap 
Erigir.c.nng 

19 

3.9 
3.9 

3.32 

Cost 

5101.00 
$247.00 
$100.00 
$177.00 
53.90 
59.75 

5132.80 
$100.00 

$871.45 

S 130.72 

51,002.17 

$5,291.44.4.40 

$15,874,333.20 

Quanity 

30 
50 
50 

Based on the above cost estimate the estimated 
capital improvement cost for protection of 
approximately 3 miles of the Mat.axiuska River 
would be 5,291,44.40 per mile or $15,874,333.20 
for this area of the Matanuska River. Plus Qeneral 
maintenance and inspection costs which have not 
been estimated for this report. 

	

We felt 	that this solution had some merit. 	In 
general some questions that would need to be 
answered are: 1. Who will purchase a dredge 
capable of mining in excess of 276,000 cubic yards 
of material? 2. Would the costs for transportation 
and removal of this material be competitive. 3. Is 
there a market? 4. What are the environmental 
problems? 5. What methodology can be used? 

(scrapers, or dredge) 

A cost analysis was computed using a mechanical 
dredge system: 

	

Unit 	Unit Cost 	 Cost 

ci 	510.735,000.00 	510,735,000.00 

	

1./S 	 52.683.750.00 
$13,418,750.00 

	

vear 	$1,145,000.00 	537.2.50.000.00 

	

yr 	51,350.000.00 	567,500.000.00 

	

yr 	53.150,000.00 	5157,500.000.00 

52 95 . i6S. 750 .00 

Selective Gravel Mining 

Description 

Drdge (capital cost) 
Conugencies 

Average Annual Dredge Cost 
Annual Repair and Replacement Cost 
Annual Operation 

Total cost for 50 veart 

Erosion Control of the Matanuska River near Bodenburg Butte, September 19, 1991 Page # 9 
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Total yesrly coot in 1991 dolia 	
$5.913.373.00 

Cost per cu/vd of material oo bni 	
521.43 

A review of the costs of local suppliers &how that 
the estimated $21.43 cost per cubic yard would be 
unrealistic for the market forces. 

Another methodology which was considered was the 
use of scrapers to remove the material. It was 
generally felt that this method would cause excess 
environmental damage and the costs would be 

-- 	 similar because the location where the work would 
have to be completed in the river. 

Dam at the Old Glenn Hige!hwiYF— 

Re-channeling of the Matanuska River 

Riprap Spur Dikes 

We felt that this solution was not viable because of 
the general topography of the Matanuska River at 
the proposed location and because it would fill with 
bed load material in a very short period. The 
Matanuska River generates approximately 276,000 
cubic yards of material annually. 

We felt that this was not either an engineering or an 
economically sound solution. The costs to maintain 
this solution (even unless there was an complex 
dredging operation) would be excessive. 	Other 
areas of concerD were the environmental costs. 

It should be noted that this solution would provide 
the needed protection. Care must be made in the 
design to insure that the design solution does not 
move the problem either up or down stream of the 
currently affected area. In general it is felt that 
these structures would not work in this area beca.sue 
of the Matanuska Rivers instability, and the 
possibility that the spur dikes would encourage the 
river to move to the opposite bank. 

Erosion Control of the Mat.anuska River near Bodenburg Butte. September 19. 1991 PaTe e 10 
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Typical Groin 

Broken Concrete 	 Broken concrete is used in emergencies. A review 
f the performance of this type of strucrure is 

generally unsatisfactory. 

Gabions 	 Gabions are in the dimensions of the devices. 
Gabions rigid structures therefore reouiring regular 
inspection, maintenance, and are subject extlemel)' 
susceptible to scour failure. 

Erosion Control of the Manuska River near Bodenbur; Butte, September 19, 1991 Pace # 11 



Gabions 

Precast Concrete Blocks 	 Precast concrete blocks such as Armor Teck have a 
good track record if they are properly designed. in 
general, thes are more costly than a riprap solution 
unless riprap of size and gradation is not available. 

4 
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Rigid Revetments Concrete Pavement 	 Well designed concrete is sausfactory providing 
considerable care msur-ing that the leading edges and 
toe are not subject to the river. We have found this 
solution to be impractical in Aiaska. Failure can be 
catastrophic should it be undermined. 

Sacked Concrete 	 This solution is very susceptible to undermining. If 
any section of the protected area should become 
undermined the entire structure can fail. 

DESIGN HIGH WATER 

: 	-_,STRETCHERS 

CHANNEL BED 

--- 
____________ 	 ,— 	— - 

TYPICAL SACK PLACEMENT 

Typical sand-cement bag revetrnent 

Concrete Grouted Riprap 	 Concrete grouted riprap allows use of smaller rock, 
a lesser thickness, and more lautude in cra6afion of 
rock then dumped riorap. This type of strucrure 
requires an inspecuon and mautertance prosraI. 

HEADERS 

4 

BELOW SCOUR OR TO BEDROCK 
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Concrete filled Fabric Mat 	 concrete filled fabnc mat is a patented product 
(Fabriform) consisting of porous, pie-assembled 
nylon fabric forms that are placed on the surface to 
be protected and then filled with high strength 
mortar by injection. Variations of Fibriform and 
Fabricast consist of nylon bags similarly filled. 

SOil Cnent 	 The use of in place soil combined with cement 
provides a practical alternative. 	The resulting 
mixture, soil cement, has been used as bank 
protection in many areas of the Southwest. To my 
knowledge we have never used this solution in 
Alaska. 

Bulkheads 	 A bulkbe.ad  is a steep or vertical wall to support 
effected area. This solution is extremely expensive. 
There are several typical design solutions such as the 
patented Reinforced Earth, sheet pilling, and the 
standard concrete bulkheads. 

Permeable Spurs 	 A variety of permeable spur designs are also shown 
to control bank erosion. There are several case 
histories where failures experienced at a site that is 
highly unstable with rapid lateral migration, 
abundant debris, and extreme scour depths. 
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Sheet pile vanes in the river 

Retarder Field 

This solution would require the placing of vanes in 
the river that would Interrupt and change the 
hydraulic forces in the water column. This method 
has not proven to be effective under conditions such 
as we have in the Max.anuska River. The vanes tend 
to work in well defined channels. The MaLanuka 
River is generally a braided shallow river in the 
subject area. 

This system works well in general in agraduig 
rivers. The system has been used only works well 
in light debris conditions. 

Typical Jack Unit 

STABILIZED CHANNEL 

Retarder field schematic 

Vain Dikes 'tlowa Vane" 	 Vane Dikes are a series of low elevation sr:t'.res 
desctied to buide flow away from .na cording bank 
line. The structures can be constructed of rock or 
other erosion resistant material such as sheet pile. 
The crests are below the desin water elevation and 
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flow can pass over or around the structures, with the 
main thread of flow dircted away from the eroding 
bank. These structures have a mixed success 
history. 

Perspective of an Iowa Vane layout 

Heavey timper pile and wire fence retarder structurts 
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Heaves' Timber pile wire fence retarder structures  
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