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GUIDANCE MEMO

SUBJECTFargeMoorhead Metro Flood Risk Management Proje@xbow, Hickson, Bakk®HB)Ring Levee
GM-004 Snow Fence

1. Purpose:
This Guidance Memo documents discussions and decisions relatedrecthramended use afnow fence

for the OHB Ring Levee.

2. References
Analysis of Snow Climatologglimate.umn.edy [online], http://climate.umn.edu/snow_fencE/index.html
(Accessed: 26 February 2014).
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Grand Forks, ND, April 2002.

3. Backaground
TheOHBring leveeproject includegarallel local drainage ditches along the inside and outsideeofevee.

In general, the parallel drainage ditcha® being designed toinclude HnQ 0SYyOK o0SG4SSy
toe and the edge of the ditchAlong the N and NW podn of the OHB ring levesdongWR-43B, snow

drifting is a major concern for the local residenfsBakke Historically snow drifts have caused internal
drainage issues during spring snow melt as wetlesssyblowing and drifting snow oroads and driveays

within the community. During the OHB VE design charrette, the local sponsor expressed interest in having
the U.S. Army Corps of Enginee@Oanalyze the affecthe ring levee will have on drifting snawthis

area of concern

4. DesignParameters
The prevailing wind directiofor this area that has the greatest potential for snow transport is 340 degrees
(NNW). Along the north and west of Bakke the snow wind fetch, or length of an area that is contributing to
blowing snow, can reach up tg8®0 feetfrom approximately Sta. 81+00 to B105+80and 4775 feet from
approximately Sta. B09+00to B122+00. Using the Winter Climate Databagdimate.umn.edu), the most
recent 3Qyear (1971 to 2000) average seasonal snowfall amount foF#ngo areas 3.0feet. This average
was useds a baseline for th©HB ring levesnow drift analysisThe average snowfall water equivaleat
snowfall densityatio (0.102), wasletermined by taking the ratio of liquid precipitation to snowfaheT
relocation coefficien{0.34)represents the faction of snow that is relocated by the wind.

A sensitivity analysisasconducted on the parameterfsom the Winter Climate Databasagsingthe 10 most
extreme seasonal snowfafisr the area. The average depth of snfaw the 10 most extreme seasonal
snowfalls on record is approximdyes.5 feet whichincludes the record breaking 1997 seasonal snowfall of
117 inches.


http://climate.umn.edu/snow_fencE/index.html
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Other parameters usetb evaluate the desigmcluded:

The ring levee project should not make the snow drift and drainage issues tharsexisting conditions,
The irsidedrainage ditch should be kept clear of drifts during the design events. Drifting gutkigleditch
is acceptable

5. Project without Snow Fence
TheOHB Ringievee is designed with 4:1 side slopEsr snow fenc@urposes, slopes flatter than 3:1 act as
a ramp and carry the snow further downwintlsing the aforementioned design parameteasaverage
snhow fall of3.0feet, and using the levee as the only means to capture the drifting snow, the inside drainage
ditch would need to be at least 163 feet from the centerline of the levee to keep snow from drifting into the
ditch. Since ROW is limited and moving the ditch that far away from the levee would encroach on
neighboring properties, this approach was determinedeasible.

6. Project with Snow Fence
Because of the potential for snow to drift up and over the levee and completely fill the inside drainage ditch
adjacent Bakke, the best approach is to capture the snow upwind of the \ette@ snow fence While the
levee by itself without a snow fence will not cause the existing snow drifting conditions to worsen, to meet
our criteria of keeping the inside ditch clear of snow drifts, the concept of an exterior snow fence was
evaluated.This approach was modeled Wi different scenarios.

The first scenario was to examine placing a snow fence far enough upwind of the levee so that the outside
drainage ditch was clear of the drifting snow and therefore the inside ditch waisitibe clear of the

drifting snow. Wing the design parameters and the average snow3dll feet) it was determined that a
minimum 6.7 feet tall fence would need to be plac#ifeet upwind of the outside ditch. Using the
extremesnowfall amount 06.5 feet it was determined that thenow fence would need to be a minimum

of 9.5 feet tall and 320 feet upwind of the outside ditch. After internal discussions with the MVP PDT, it wa:
concluded that the outside drainage ditch did not need to be kept cleanaiv driftsand that minimizig

ROW impacts was more valualaledtherefore this approach was ruled out.

The secondcenariovasto examine placing a snow fenjiestinside the ROWas of the 35% submittal)
upwind from the levee. In this case, the snow fence would capture masé ginow within the ROW
between the fence and thexteriorleveetoe. Some drifting would occur over the levee, but the levee
would act as a second snow fence and budfefting snowand store additional snow just at the downwind
(interior) toe of the levee. Using the design parameters and the average snow dégtbfeet, a snow
fence of 6.7 feet tall would be needed between B&1+00 to BLO5+80. When theextremesnowfall
amount of6.5 feetwas used, it was determined that the fence would need to be 9.5 feet f&lbm Sta. B
109+00to B122+00 it was determined that the snow fence would need to be 5.7 feet tall and 8.2 feet tall
respectively.
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7. Recommendation
Because of the possibilifgr extreme snow events in the area, it is recommended that a 9 foosnalv
fence be used fronsta.B61+00 to BLO5+80 and an 8 footall snow fenceused from Sta. B09+00to B
122+00. The snow fence should be placed 8 feet inside the ROW, upvdrirom the levee. Itis also
recommended that the bench between tlimsidetoe of the levee and the inside drainage ditch be
increasedto at least 30 feetvide where snow fence is to be installed his will allow for more snow storage
adjacent theinterior toe of the leveawhile keeping the isideditch clear of drifts While trees and shrubs
could be used as a living snow fence, to ensure snow stonamediatelyafter construction, a structural
snow fence is recommended. However, wittle structuralsnow fence 10 feet from the ROW, there is
sufficient room to plant vegetation for screening if desirdtkegetation on either side of the snow fence will
only increase its effectiveness.

For the portion of WR3B that is south of B 61+00 @~ fencing has not been recommenddde to the

prevailing seasonal winds and the approach angle to the levide levee itself will be sufficient to buffer

drifting snow and allow snow storage adjacent the interior toe of the levee while keeping itle tfitch

clear of drift. Drifting snow is not as prevalent in the communities of Oxbow, Hickson and Bakke from winds
coming from the S, SE due to the existing vegetation and proximity to the Red River, therefore snow fencing
was not evaluated fothe south and eastern portions of théng levee

Additional snow fence may be required adjacent the proposed pump statidiCR 8toadraises
However, this cannot be determined until further information regarding the design and location is
developed ad finalized.

8. Document Author
For questions regarding this Guidance Memo, please coRante McGarvegt
renee.c.mcgarvey@usace.army.onl651-290-5640
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Figurel ¢ GENERAL SNOW FENCE PLAN
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Figure2 ¢ DETAILED PLAN VIEW OF SNOW FENCE
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Fgure3 ¢ STRUCTURAL FENCE



