ANVIV3IZ M3N 'YNHOLOH ©vg IIVAIHd

F1NLILSNI HOdV3IS3d 153404

“UOS[AN] ISOM-YINos Sunsoaieysy “Ayenb zspem paonpar puesweans
ur sjsa10j omy ur sweans 0} A[ddns juswrpas JO SuUI[[JUIdY) 0} PeS] Ued UOKINLSU0d uLMp YOOI
31} pUE ‘PIPOI3 JUSWIPAS JO JUNOWE ‘JJOUNI I9)em PpUE [10S JO SJUNOWE JAISSEW JO UONLYSIPAI 3}
uo 3urpeol 3$210§ JO 33§33 Y} JO Apn3s pajre}ap e pue “9oeyIns punoid pasodxa A[mau 3y Jo UOISOId
uedaq dnoid ay) Gge1 Ul ‘pue[eaz Map] JO pue[s] POjRIS[AdDE ISNED UBD UOHDNIISUOD PROX ISII0,]
YINOSG 9y} JO SEAT. [BIIAIS UI SPROI 59105 unjsrd '$}09JJ9 [PJUSLUIUOIIAUD JIOAJS dARY UED SPeOI
WoIj PISI[IqOW JUSWIPas JO junowe 3y} Surio} ons JO UONINISU0D Y} Jey} UMOYS Sey pue[esz
-ruowr udaq aaey dnoid syedw asn-pue s, MIN] Ul pue SessIdA0 DUILIddXg '$9Inox ssadde
jo jyeis “Ayenb 1eyem pue weans pue ‘uonnq pue speox 3ur380[ Jo I0M)aU € JO UOHINIISUOD 3Y}
-LISTP JUSWIPaS J09Je [[IM swd)s4s Surpeot pasod axmbai [[1m seare asayy ur unsaAlel ‘seare pue|
-oxd Moy ayewnss 0} d[qe aq 03 pasu s1uUISUd -daays uo aq [[1m puereaz MaN ur SunsaArey }SaI0§

pue s1o3euewr 3s910j ‘seare pue[das)s ojur saAow jouonaodoad Surseaur A[prder e “uo 9661 WOI]

‘ydex3ojoyd ayj yo woyjoq ayy je weaxns
urew ayj o3 umop Surpeay sar[nd ur pue aury peox 3y3 Moyaq sadofs [[1y Uo I[ISIA ST AJI[IqOW JUIWIPIS
JO DUIPIAY '}S3I0J BYIMOJA Ul ureLrd) 3jruerd ySnoryy jnd (punoxdaroy a[ppru) peoy Ara8Seys

. - pr 3 -

UOS[ON 1S9@M-Y1NoS U] SpeoJ
1S910} WwoJ} uoionpoad JuUsaWIpPas pue uoiso.g

JUO 80U3J9j8Y

¢661 | €
oo A%,
Lie,gu1 onang uosieN




Golden Downs and Motueka Forests (Fig. 1)
contain large areas with steep topography. Some
of the steepland is underlain by relatively stable
gravels, but much of it has been formed on ero-
sion-prone granites. These coarse-grained crys-
talline rocks have developed a mantle composed
of crumbly, sand-sized particles which appear to
be very sensitive to track and road building. Itis
estimated that 2.6 million tonnes of loose material
were disturbed during the construction of the
200 km of roads through granite in the two forests,
by the deposition of sidecast fill and the creation of
cutbanks and the drainage channels at their bases
(“table drains”). Some of this material and that
from the road surface itself had entered local
stream courses, resulting in sediment deposition
which has concerned various local authorities.

Road erosion experiments

Kyfuiks Road in Compartment 442 of Golden
Downs Forest was chosen as typical of roads
underlain by granite. This was confirmed by a
subsequent survey of the dimensions and gra-
dients of roads throughout Golden Downs and
Motueka Forests. An average kilometre of road
was found to have the following characteristics:
width, 4.5 m; gradient, 4°; cutbank area, 4500 m?;
and sidecast fill area, 10 000 m?.

The test section of Kyfuiks Road was graded to
produce a freshly exposed surface more represen-
tative of conditions soon after construction, and
subdivided into three 25 x 4-mplots. To determine
the sediment yield from theroad surface alone, the
cutbank of the lowest plot (No. 1) was isolated as
a sediment source by a series of metal troughs
installed just above the table drain. The troughs
caught sediment from the cutbank without re-
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FIG.1— Location of field sites in Golden Downs and Motueka
Forests. Shaded areas represent extent of granite terrain.

for each plot using a series of inexpensive drums
and weirs. The first and higher of the two drums
caught sediment carried by water along the table
drain. In the second drum the depth of water flow
in a metal V-notch weir was recorded to measure
runoff. The rainfall record from an automaticrain

To determine the sediment yields from steeper
sections of forest roads and from those with
higher cutbanks, two additional plots were esta-
blished on Herring Road in Motueka Forest in
early 1987. The layout and the measurement
methods were the same as at Kyfuiks Road, except
that they were designed to measure only sedi-
ment yield.

Erosion of the road surface and
cutbank

As expected, the plots recently established on
the steeper road sections (i.e., on Herring Road)
produced more sediment than the sites on
Kyfuiks Road. In the first 6 months of 1987, one of
the Herring Road plots yielded a total of 169 kg
(0.40 kg/m?) whereas its counterpart at Kyfuiks
Road yielded only 33 kg (0.15 kg/m?). However,
although this Herring Road site produced about
three times more sediment than the sites on
Kyfuiks Road, roads of similar gradient make up
only 10% of the total road network.

Based on the sediment production figures
listed in Table 1, the data collected from Herring
Road, and information from the road survey, the
average sediment yield for the 200 km of road
occupying granite terrain in the two forests
(assuming freshly graded conditions) is esti-
mated at 9000 tonnes/yr. Because the area of
these forests underlain by graniteis 12 550 ha, the
rate of sediment production from roadsin granite
is around 0.7 tonnes per hectare of forest, each
year.

TABLE 1 — Sediment totals and production rates at the
Kyfuiks Road erosion plots for 18 months, ending June

Sediment from sidecast fill

The sediment production from sidecast fill was
not measured at Kyfuiks Road. However, data
from earlier erosion trials in the Rocky River area
of Motueka Forest showed that each square metre
of sidecast material lost on average about 2 kg of
sediment per year for the 3 years after road con-
struction. Maximum losses were 6 kg per year.

Total sediment production

Sediment lost from the sidecast fill plus that
calculated to come from the road surface and
cutbank totalled about 13 160 tonnes/yr. There-
fore, the mean overall sediment yield attributable
toroadinginthe 12 500 ha of Motueka and Golden
Downs Forests that is underlain by granite is esti-
mated at 1.1 tonnes/ha each year. Again, it is
emphasised that this figure is representative of
conditions shortly after construction; current
overall rates are expected to be lower. Since it is
likely that the current road density of 16 m/ha will
need to be doubled before the forests are logged,
yearly sediment yield could rise to 2 tonnes/ha.

An earlier study in the Dart River area of south-
west Nelson (Fig. 1) showed that after con-
struction, the total sediment input from the road
system briefly exceeded the input attributable to
natural erosion in the catchment. Data from
another study of south-west Nelsonrivers yielded
annual estimates of 1-3 tonnes/ha for bedlecad
transport and 3-10 tonnes/ha for suspended
sediment, suggesting that natural yields may be
five to ten times higher than those estimated here
for road erosion in granite areas. Thus, although
the visual impact of road construction can be
dramatic, theamounts of sediment yielded to local
river courses may not be particularly significant

stricting the flow of water down the table drain. gauge was used to estimate storm magnitudes, 1987 hen ved with backeround tat
Sediment yield and water runoff were measured intensities, and energy levels. WAET CORLpRrest vel BHOLIR —
Plot Weight = -----------ooun Yield ----=====-------
Road surface only Road surface and
(kg) (kg/m?) cutbank (kg/m?
Plot 1 on Kyfuiks Road showing
equipment used to collect sedi-
ment and measure runoff from an 1 195 1.95 * 40= o
isolated section of road surface & "
(upper right). Troughs for trap- 2 385 1.78 35 )
ping material from the cutbank
are also visible. 3 283 * 1.89 304 *
25+
"% Water leve : =26 .
V-notch = & ©
<<m_?. It should be stressed, however, that freshly Z 15-
graded roads are more prone to erosion than -
“older” roads. For example, the circled points on &
. . . - *
Figure 2 identify storms that occurred at least 10 5 . ¥
months after the Kyfuiks Road surface had been 5 % ® ®
. . . ] L] L}
mma:smi \J ; graded, all of which yielded much less sediment 0 500 1000 - 2000

t QE:..

than storms of similar intensity that occurred Kinetic energy (J/sqm)

shortly after grading. Therefore, the annual sedi- X . )

ment production rate of 0.7 tonnes/ha, while FIG.2 —The effectof storm energy on mmm.ismavana m.On nrmﬁﬁwom
P . . January 1986 to June 1987, Trial 3, Kyfuiks Road. Circled points

HmDanSW mml% post-construction conditions, represent sediment response to storms occurring at least 10 months

probably overestimates existing rates. after grading.
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