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63 Damage Report 1974 Damage Report

'’

The general damage and recommendations for repair or improvement are as
follows:

Damages - Summary

Walls #22 - 1 meter high wall on 2 x 1 x .5 apron. Water was 7' high at
end of wall. Boulders left in the stream channel as 'natural
£i11" were barriers to stream [low, The last 50' of the wall
dropped. Height of wall should be increased to 2 meters high
on 2 x1x ,5 aprom.

§1lls - From wall 11 dowostream 14 sills were breached and of those
Temaining, most are worn to some degree, Some sills were breached
before the June 30 storm and it 15 likely that annual floods would have
eventually worn out these sills., The unstable cobble size rubble

in the stream grates on the baskets during each storm. One 20year
fload will breach most sills, For example, the State Highway Dept.
installed sills in the Ammoncosuc River during 1971 and these were
breached during the June 30 [lood.

#23 - Water peaked over top of 2 meter high wall on 2 x 1 x .5 apron;
water action on back and front side of wall scoured base, and
30" of wall sagged, Increase channel capacity and add 30' of
L meter gabions to top of sagged portionm.
At end of Wall 23, an approximate 5 ton boulder, used as a
key at end of wall was washed out. Thie will require placement
of 20! of additional wall, tied to Sill #23a,

Walls

The total length of wall demaged is 963 feet, Past surveys indicace
that some sections had been damaged ‘bef.ure, but the June 30 flood did

#24 - 2 meter high wall set on foundation of large boulders. Water moSE of the present d .

was 2%’ over top of this wall, and caused wash to slope and
streambed, The wall sagged and will require additional height
of 1 meter. Constriction above this wall should be removed.
(This "point" of land was left for asthetics im 1963.

The most successful walls were those where the river had plenty of Toom
or which blended into the river's present hydrologic configurationm,’
Where walls were installed to channel flow away from a developing
meander they were frequently undercut or overtopped. Many sections

=1lm high 1 .5 . t aked over t :
#26 meter Lighipell on2 1 x EpIos Meterpe Y settled, but gabions are designed to do this without breaking up,

of wall; uprooted trees blocked the chamnel and caused sub-
sequent damage to Wall #27. TIncrease height of wall, extend
around point and place sill to reduce velocity.

Walls 11 and 21 are the most heavily damaged. These walls were exposed
to the full force of the river and its bedload of cobbles during
storms, Gablon baskets do mot have enough strength for this type of
. location, Deflecters could be used as a weans of keeping the force
of the river away from the wall, but these baskets would have to be
rebuilt every ten years. A better choice may have been to place the
baskets on a sloping wall and to have faced the wall with amore
resistance material such as concrete or metal panels.

#27 - 1 meter high wall on 8 x 1 % .5 apron. Due to uprooted trees,
under - design, and flowage from old channel, this was the
trouble spot on the river, Water peaked over wall, under-
mining back side, 60' of wall dropped into created "hole",
This wall will have to be rebuilt and increased to 2 meter

heighty should be extended around curve in the river with
allowance for flowage from old channel.

The flood water also went over wall 25 similar teo wall 11 and 21, but
the baskets are intact. The angle of {mpact was less here amiperhaps
this is why 25 did not break up.

Fish-Tmprovements - Two "T" design hammers, using 2 x 1 x 1 meter gabions
placed in center of stream to create fishing holes, were lost.
Streams of this velocity should not be listed for any fish

improvements of this type.

Recomnended Actions

The minimm repairs should be made as listed below, This {s a pilot
project and should be left to stand the test of time. There is no
justification for restoring the project to its original condition.
Gabions are.designed to settle, theretore, appearance is not a criteria-
for repair. Furthermore, rescurce or facility values are not a signifi-
cant factor. Thers arc many natural areas of streambank erosiom on.

the Forest which aremot considered serious from a resource point,
Ereding banks on the Zealand River do no more damage than eroding

barks on the Swift River, Finally, no facilities are being threatened
by the river. .

Sills #23a - FEast bank washed; needs 13 - 16" additional length, anchored
securely inte bank.

#25a - Same as above.

#25¢c - Add to height of wingwall; water washed over and behind present
wingwall.

Reloeation - 60' of Seattle gabions that were added in Jume 1963 to increase
height of existing sill moved 15 - 20° downstream. The base of
the sill (Maccaferi gabions) is still functional.
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EVALUATING A BANE STABILIZATION PROJECT 25 YEARS APTER COMPLETION
Rendy 2. Férrin and Janioe W, 3tuts1
ABSTRACT: Zealand River, a headwater tributary to the Copnecticut River, drains a steep

baain in the White Mountain National Forest of rporthern New Hampshire. A severe floed in
Cetober, 1959 caused considerable bank damage, aggradation, and channel change. Following
a atream conditlon survey in 1960, gablons and riprap were prescribed for restoration of
the stream channel. PResides repairing bank damage, the objectives of the project were
(1) 4o study techoiques of gablion end riprap placement, and (2) to evaluaste the
effectiveness and durability of those tecbniques. Installation of riprap walls, gablon
walls, and gablon sills in 2.5 miles of river wes made from 1967 to 1%63. In 1974% an
assesspent of the gablons was made because of the damages caused by the June, 1973 flood.
In 1988, the gahions, riprap, and streambanks were Iipspected and mapped to ascertain
their condition. The gablons waells falled at bigh energy polnts in the river or where the
channel was too constricted. Gabion sills were obliterated by the river's rassive beload
povement. Even 25 years after placement, the remaining gabion walls still do not fit the
character of the surrounding lendscape, while the riprap is npatursl eppearing.
Effectiveness and durability of the gabiona apd riprap are evaluated. Recommendations for
future management of the structures are made,

(REY TERMS: gabions; riprap; bank stabilization; channel restoration)

INTRODUCTION

&

The Zealand River drains a 8810 acre watershed in the White Mountains of northern New
Kampshire. Entirely within the White Mountain HWational Foreat, the river Joina the
Ammonoosuc River, a Connecticut River -tributary, near Twin Mountain, NH, Besides being a
municipal watershed for the town of Bethlehem, NE, the Zsaland River watershed provides a
wix of  resource opportunities ipcluding timber -mansgement, biking trails, wildlife
habitat, campgrounds, scenie driving, Tishing, wading., and a- backuou.utry but. The Zealand
Valley receives over 85000 recreation visitor days per year. The Waite Mountain Naticml
Forast itself is a popular and hnvily visited -area. lppmilately 65 miliion Mple .live

_Smory -and ‘he mix of recre tion}l opportunitiea provlda the attrant 39_.
,'d'l'he;tnrea receives an

ayerage .annual preoipitation .of !f} lllohﬁ , cWe
the, year. The mean annual flow for the Zealand River .ia calculatod Jto l,.h_e‘?zﬁ
er -second (using _the mthod :described in Dilﬂmﬂ;x!ﬂ&b

nce  interval, flec _;rlouo..am predictud‘g, ast';é a3
ggaaciked ip . La,nh.nc, 9 ';_) T

et hewz'llvﬂld‘;ﬁi!?l' aﬂ%@r%‘p_d 3 ggles Deny .of,the _,,,m.égi}‘;ﬁ 2

ai8ree _g.with‘ s ap headmhr_ ams ;h(auq,,‘ra.ble ‘I) Wdraini

y ia 3‘(,_.;3 MED .Teet at

'mnz »,,ndqﬂu

1989 Research Article

113 comperdag 1373 to 1985, Table. 3
ars.  Of the original 24 gabicn
194 tlmeu, for example, flow

'of wall into the piver.
esunu of the project erea,
- 1100- 1inear feet of the top

GABION WALLS

Teble SUMMARY OP DAMAGE

- DAMAGE- CATEGORY "~ TEAR
. ) 1973

1988 ; N

Ma jor Damage y ]
Apron Damage 2 7
Toppled 1 1
Settled 7 &
Ho Damage 10 3

EFFECTIVENESS CATEGORY

No Lenger Functioning
Effectiveness Reduced
5t111 Functioning

WO L h
E-w

CONCLUSIONS

As Stuert (1974} observed, gablon walls which were installed to redirect flow away
from a developing peander were frequently undercut or overtopped. The most successful
walls were those in reletively satraight stretches where the channel capacity wa= not
constrained. A river with such a large bedload i1s difficult to tame with gabiom
structures, In the eerly years of this project, damage to structures was usually
inflicted on those atructures exposed to the full force of the river at bendsa. Now, even

in some streight channel sections, damage 13 ococurring due to constantly shifting rubble

bers which direct the flow Into the walls., Settling or toppling of structures was nearly
always initiated with some type of damage to the apron. Settling did pot significanily
reduce the effectiveness of the structures but toppling nearly always reduced thelir
effectivaness.

Sills were effective for only a ahert time on a stream system with such & large
amount of bedload movement. It would be difficult te Justify their use agaln in a
sipiliar situetion. Groirs are cassive and obtrusive and Jikewlse would be difficult to
Justify again on a - scenic mounteinocus stream. Riprep proved to be effective in
protecting banks from further damage while maintsining a ratural appearance. However,
banks npatrenn that were pot treated with riprap had healed naturally over the life of the
project., T

As stated in ths introduction, the overall objegtive of the project was to contain

:od flows, trap bedload, and minimize further bank demage., The project was successfu] |
] pmteot.{ns atreanbanks and reducing the number of high water channels but feiled in :

98
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4 Gabion Assessment

Doug Thompsen Connecticut College 860-439-5016 Zealand River, NH

Date: DS Distance:

1960's Label: LB Center RB
Our Label: Distance to Bank:

Length (m) Trees on Top #

Height (#/m) [none

|width (#) 510 cm

Missing >10 cm

[way Point#  |petails

Photos # Details

Diagram:
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57.6% of the full length of remaining walls were intact




Gabion Wall Classification

1963 1973 1988 2014

No Damage - 10 3 1
Apron - 2 7 2
Settled 4 7 7 3
Major - 4 6 2
Toppled - 1 1 15
Total - 24 24 23

Still Functioning - 19 14 3

Effectiveness
Reduced ) 3 ! 10
No longer : 2 3 10
functioning

Toppled if any portion = no longer functioning
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- Conclusions

s failed, increasing chance of degradation

owed flow and increased localized

indermined v
sing channel narrov

topplmg walls into channel
ing and shear stress

sediment supply created local avulsions and
dening, especially in the lower reach

* Channel has little chance for stabilizing in the near
future
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