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Abstract: We determined the current problem of the restoration deposit-estimation system, stipulated by the Mountai-
nous Districts Management Act, using the Delphi technique. Consequently, we proposed a standard model for forest
land restoration to derive a reasonable deposit-estimation system. With the result of the Delphi survey, the inappro-
priateness of land-use type and slope gradient classifications was shown; the insufficiency of standard works was a
significant problem in the current system. A way to solve these problems was devised, to reorganize the current
land-use type into the subject of the site. The specific subjects included the following: (i) to permit or report forest
land-use change and temporary use of forest land, (ii) to report temporary use of forest land, (iii) to permit stone
collection or sale for mineral mining, and (iv) to allow sediment collection. The current slope gradient subdivision
into (a) <10° (b) 10°=60<15° (c) 15°=6<20°, (d) 20°=6<25°, (e) 25°=6<30° and (f) H=30° and the re-
organization of 17 standard works into 22 standard works were deemed as solutions, along with seven additional
works. We developed 24 standard models for the forest land restoration project based on the aforementioned results.
The deposits estimated by these models ranged from 34,185,000 (Korean) won to 607,403,000 won. If additional
works, premiums, discounts, and supervision fees are added to the models, the deposit increases to an estimated
668,143,000 won subject to permission for stone collection or sale and mineral mining. Experts agree on the distri-
bution of the restoration deposits estimated by these models at a high level in the Delphi survey. Our findings are
expected to contribute to securing the appropriateness of the restoration cost deposited for the smooth performance
of the vicariously executed restoration project.

Key words: Mountainous Districts Management Act, land-use type, slope gradient, standard work, vicarious execution
restoration project
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Preferential selection of evaluation index and respondent
The 1st Delphi survey * Using the Likert five-point scale to appraise each index.
* Sorting the important degree of each index.
Result of * Deleting the low value and similar index.
the 1st Delphi survey * Adding the necessary index.
* Making the structured 2nd Delphi survey questionnaire.
. * Showing the statistics of the 1st Delphi survey.
The 2nd Delphi survey * Using the Likert five-point scale to appraise each index.
* Sorting the important degree of each index.
Result of * Deleting the low value and similar index.
the 2nd Delphi survey * Adding the necessary index.
* Making the structured 3rd Delphi survey questionnaire.

I
1

Deriving the
final indexes

* Calculating the result of the final Delphi survey.
* Deriving the final indexes.

Figure 1. Flow of the Delphi technique applied to this study.
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Table 1. General characteristics of the 26 study sites.
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Site Restored Restored Deposit cost
D area car (A)
(ha) Y (¥1,000 won)

Actual ?OSt for B/A Restored location on the
restoration (B) *100 administrative district
(1,000 won) (%)

Sites subject to permission or report for forest land-use change (or temporary use)

313,615 70.8 Cheorwon, Gangwondo
62,274 135.3 Inje, Gangwondo
27,463 96.4 Gapyeong, Gyeonggido
4,980 19.8 Gapyeong, Gyeonggido
178,000 99.8 Chungju, Chungcheongbukdo
54,339 76.5 Jincheon, Chungcheongbukdo
323,440 52.0 Bonghwa, Gyeongsangbukdo
576,364 78.3 Geochang, Gyeongsangnamdo
188,311 68.8 Hadong, Gyeongsangnamdo
651,261 57.4 Jeongeup, Jeollabukdo
249,340 53.6 Jangsu, Jeollabukdo
68,996 473 Jangheung, Jeollanamdo
33,983 77.0 Jangheung, Jeollanamdo
838,000 100.0 Suncheon, Jeollanamdo
174,200 100.0 Goheung, Jeollanamdo

LO1 24.1 2018 443,107
L02 0.3 2018 46,037
LO03 0.4 2019 28,494
L04 0.1 2016 25,147
LO5 1.1 2017 178,302
L06 0.6 2017 70,992
L07 0.3 2019 621,428
LO08 6.6 2020 736,480
L09 1.5 2019 273,654
L10 8.5 2017 1,134,267
L11 2.7 2019 465,120
L12 0.3 2020 145,852
L13 0.1 2020 44,144
L14 10.9 2019 838,000
L15 5.4 2019 174,200
Sites subject to permission for stone collecting (or sale) and mineral mining
Qo1 5.0 2014 1,744,858
Q02 0.3 2019 193,417
Q03 2.6 2019 555,167
Qo4 39 2020 1,126,802
Q05 1.0 2018 132,119
Q06 11.1 2020 2,791,653
Q07 2.8 2019 1,013,353
Q08 2.6 2020 869,725
Q09 1.4 2019 559,100
Q10 6.1 2020 956,600
Q11 6.6 2019 2,097,260

1,656,221 94.9 Yangyang, Gangwondo
109,000 56.4 Gangneung, Gangwondo
355,253 64.0 Gangneung, Gangwondo
926,775 82.2 Samcheok, Gangwondo
132,119 100.0 Jeongseon, Gangwondo

2,744,234 98.3 Anseong, Gyeonggido

1,036,617 102.3 Gyeongju, Gyeongsangbukdo

1,158,300 133.2 Gyeongju, Gyeongsangbukdo
319,330 57.1 Pohang, Gyeongsangbukdo

1,264,406 132.2 Geochang, Gyeongsangnamdo

1,941,661 92.6 Yeongam, Jeollanamdo
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Figure 2. Locations of the 26 study sites.
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Table 2. Result of the 1st round of Delphi technique.
No. Questionnaire items Mean® SD? Mode o’ o oD®
(a)  Inappropriateness of the current land-use 4.21 0.71 5 4.00 5.00 0.50
type classification
(b)  Inappropriateness of the current slope 4.07 0.92 4 4.00 5.00 0.50
gradient classification
(¢)  Insufficiency of the current 17 standard 4.71 047 5 4.25 5.00 0.38
works
(d) No-allowing of regional differences according 1.57 0.51 1 1.00 2.00 0.50

to mountainous and remote areas

* The mean, standard deviation (SD), and mode were derived from 5-point Likert scale responses by experts. If the mean is greater

(or smaller) than 3.00, it means to affirm (or deny) for the questionnaire item.

® The quartile deviation (OD) was obtained by dividing the difference between the Ist (0)) and 3rd (Q;) quartiles by 2. If the
0D is smaller (or greater) than 1.00, it means that it has agreed (or has not agreed) to affirm or deny the questionnaire items.
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Table 3. Result of the 2nd round of Delphi technique.
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No. Questionnaire items Mean® SD* Mode O o on® Note
(x) Reorganizing the land-use type classification into four 4.57 0.65 5 4.00 5.00 0.50
groups
(y) Subdividing the slope gradient classification into six 4.29 0.91 5 3.25 5.00 0.88
groups

(z) Appropriateness as the standard works for estimating restoration deposit
(@ Seed-fertilizer-soil mixed spraying 486 0363 5 5.00 5.00 0.00  Existing
(@ Tree planting 4.79 0.426 5 5.00 5.00 0.00 ”
(® Remained cut-wall slope grading 4.71 0.469 5 4.25 5.00 0.38 ”
® Sod channel 436 0.745 5 4.00 5.00 0.50 ”
(® Underground laying structure 429  0.726 4 4.00 5.00 0.50 ”
©® Seeding 429  0.726 4 4.00 5.00 0.50 ”
@ Rill control by sod 421 0.646 5 3.25 5.00 0.50 ”
Stone channel 4.21 0.699 4 2.00 4.00 0.50 ”
® Rill control by stone 4.14 0.864 4 4.00 5.00 0.88 ”
Stone masonry on hillside 4.14  0.770 4 4.00 5.00 0.50 ”
@ Terrace sodding 4.14  0.864 4 3.25 5.00 0.88 ”
@ Slope grading 4.07 0.829 5 3.25 5.00 0.88 ”
® Sod planting 329  0.611 3 3.00 4.00 0.50 ”
Retaining wall 3.29 1.383 2 2.00 4.75 1.38 ”
@ Check dam 3.14 1.351 2 2.50 4.75 1.38 ”
Revetment 2.36 1.082 2 2.00 3.00 0.50 ”
@ Grass planting 2.21 0.802 3 2.00 3.00 0.50 ”
Soil covering on terrace 4.79 0.426 5 5.00 5.00 0.00 New
Slope mulching 4.64 0497 5 4.00 5.00 0.50 ”
@) Cutting 450  0.650 5 400 500  0.50 ”
@D Screen planting 4.29 0.726 4 4.00 5.00 0.50 ”
@ Filling 421 0.426 4 4.00 4.00 0.00 ”
@ Vegetation sack stacking 4.14  0.663 4 4.00 4.75 0.38 ”
@ Boulder stacking 4.07 0.616 4 4.00 4.00 0.00 ”
@ Water collecting well 4.07  0.730 4 4.00 4.75 0.38 ”
@9 Carrying sediment 4.07 0.730 4 4.00 4.75 0.38 ”
@) Concrete channel 4.07 0.829 4 3.25 5.00 0.88 ”
Sediment retarding basin 3.93 0917 4 3.25 4.75 0.75 ”
@ Bringing sediment 3.57 0.646 3 3.00 4.00 0.50 ”
Erosion control dam 3.14 0.663 3 3.00 3.75 0.38 ”
GD Diversion drain at top of slope 2.36 1.008 2 3.25 5.00 0.50 ”
(2 Rockfall prevention netting 2.31 0.947 2 2.00 2.75 0.38 ”

* The mean, standard deviation (SD), and mode were derived from 5-point Likert scale responses by experts. If the mean is greater
(or smaller) than 3.00, it means to affirm (or deny) for the questionnaire item.

® The quartile deviation (OD) was obtained by dividing the difference between the 1st (Q)) and 3rd (Qs) quartiles by 2. If the OD
is smaller (or greater) than 1.00, it means that it has agreed (or has not agreed) to affirm or deny the questionnaire items.
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Table 4. Result of the 3th round of Delphi technique.

A110Y A435 (2021)

No. Questionnaire items Mean® SD* Mode O 0N oD’ Note
(i) Appropriateness as the standard works for estimating restoration deposit
(® Seed-fertilizer-soil mixed spraying 5.00 0.00 5 5.00 5.00 0.00  Existing
@ Tree planting 5.00 0.00 5 5.00 5.00 0.00  Existing
® Cutting 4.93 0.26 5 5.00 5.00 0.00 New
® Seeding 4.86 0.52 5 5.00 5.00 0.00  Existing
® Filling 4.71 0.45 5 4.30 5.00 0.38 New
(® Soil covering on terrace 4.64 0.61 5 4.30 5.00 0.38 New
(@ Vegetation sack stacking 4.57 0.50 5 4.00 5.00 0.50 New
Concrete channel 457  0.50 5 400 500  0.50 New
(® Slope mulching 4.50 0.50 5 4.00 5.00 0.50 New
@ Remained cut-wall slope grading 4.43 0.62 5 4.00 5.00 0.50  Existing
@ Terrace sodding 443 0.50 4 4.00 5.00 0.50  Existing
@ Sod channel 4.36 0.61 4 4.00 5.00 0.50  Existing
@ Sod planting 4.36 0.48 4 4.00 5.00 0.50  Existing
Stone channel 4.29 0.59 4 4.00 5.00 0.50  Existing
@ Carrying sediment 4.29 0.45 4 4.00 4.80 0.38 New
Stone masonry on hillside 4.21 0.56 4 4.00 4.80 0.38  Existing
@ Sediment retarding basin 4.21 0.41 4 4.00 4.00 0.00 New
Rill control by stone 4.14 0.52 4 4.00 4.00 0.00  Existing
Boulder stacking 4.14 0.64 4 4.00 4.80 0.38 New
@) Underground laying structure 4.07 0.46 4 4.00 4.00 0.00  Existing
@) Rill control by sod 4.07 0.46 4 4.00 4.00 0.00  Existing
@ Water collecting well 4.07 0.59 4 4.00 4.00 0.00 New
(ii) Appropriateness as the additional works for estimating restoration deposit

@ Erosion control dam 443 0.50 4 4.00 5.00 0.50 New
@ Check dam 4.29 0.45 4 4.00 4.80 0.38  Existing
@ Planting vines 421 0.41 4 4.00 4.00 0.00 New
@9 Retaining wall 4.14 0.74 4 4.00 5.00 0.50  Existing
@ Screen planting 4.14 0.35 4 4.00 4.00 0.00 New
Demolishing facilities 4.07 0.80 5 3.30 5.00 0.88 New
@ Bringing sediment 4.07 0.46 4 4.00 4.00 0.00 New

* The mean, standard deviation (SD), and mode were derived from 5-point Likert scale responses by experts. If the mean is greater
(or smaller) than 3.00, it means to affirm (or deny) for the questionnaire item.

® The quartile deviation (OD) was obtained by dividing the difference between the lst (0)) and 3rd (0s) quartiles by 2. If the OD
is smaller (or greater) than 1.00, it means that it has agreed (or has not agreed) to affirm or deny the questionnaire items.
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Figure 3. The deposit cost estimation framework for
the restoration of land-use-changed forest lands.
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Table 5. Restoration deposit cost estimated by the standard model for restoration of land-use-changed forest lands with slope gradient

classes in each land-use type.

Land-use Restoration deposit (x1,000 won) by slope gradient class
type® 6<10° 10°=6<15° 15°=6<20° 20°=6<25° 25°=6<30° 6=30° Max"
® 47,954 140,357 178,871 218,543 326,238 470,088 515,929
34,185 121,680 153,013 187,924 269,922 369,775 406,752
© 93,676 180,289 245,459 356,912 457,350 607,403 668,143
) 71,902 130,567 165,489 214,824 252,389 271,426 298,568

* @ The site subject to permission or report for forest land-use change, and the site subject to permission for forest land

temporary use.
The site subject to report for forest land temporary use.

© The site subject to permission for stone collecting or sale, and for mineral mining.

© The site subject to permission for sediment collecting.

® The maximum restoration deposit due to the application of additional works, premium or discount, or supervision cost.
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Table 6. Result of the 4th round of Delphi technique.

A110Y A435 (2021)

No. Questionnaire items Mean®

SD* Mode o 0N op®

@ Appropriateness of the deposit for each slope gradient classification in the site subject to permission or report for forest
land-use change and in the site subject to permission for forest land temporary use

0.65 5 4.00 5.00 0.50
0.58 4 4.00 4.75 0.38
0.47 4 4.00 4.00 0.00
0.53 4 4.00 4.00 0.00
0.53 4 4.00 4.00 0.00
0.62 4 4.00 4.00 0.00

Appropriateness of the deposit for each slope gradient classification in the site subject to report for forest land temporary

@ o<10° 4.43
@ 10°£6<15° 421
® 15°=60<20° 4.07
@ 20°=0<25° 3.86
® 25°£6<30° 3.86
® 0=30° 3.93
use

@ o<10° 4.64
@ 10°=£0<15° 4.50
® 15°<6<20° 4.29
@ 20°=0<25° 429
® 25°=£60<30° 4.29
® 6=30° 4.14

0.50 5 4.00 5.00 0.50
0.52 4 4.00 5.00 0.50
0.47 4 4.00 4.75 0.38
0.47 4 4.00 4.75 0.38
0.47 4 4.00 4.75 0.38
0.53 4 4.00 4.00 0.00

© Appropriateness of the deposit for each slope gradient classification in the site subject to permission for stone collecting

(or sale) and for mineral mining

@ o<10° 3.57
@ 10°=0<15° 3.50
® 15°=6<20° 3.57
@ 20°=6<25° 3.71
® 25°=6<30° 4.00
® 6=30° 436
® Ap
® 6<10° 421
@ 10°=0<15° 4.29
® 15°=6<20° 421
@® 20°=6<25° 429
® 25°=6<30° 421
® 6=30° 4.00

0.51 4 3.00 4.00 0.50
0.52 4 3.00 4.00 0.50
0.51 4 3.00 4.00 0.50
0.47 4 3.25 4.00 0.38
0.55 4 4.00 4.00 0.00
0.50 4 4.00 5.00 0.50

propriateness of the deposit for each slope gradient classification in the site subject to permission for sediment collecting

0.58 4 4.00 4.75 0.38
0.61 4 4.00 5.00 0.50
0.58 4 4.00 4.75 0.38
0.61 4 4.00 5.00 0.50
0.58 4 4.00 4.75 0.38
0.55 4 4.00 4.00 0.00

* The mean, standard deviation (SD), and mode were derived from 5-point Likert scale responses by experts. If the mean is greater
(or smaller) than 3.00, it means to affirm (or deny) for the questionnaire item.

® The quartile deviation (OD) was obtained by dividing the difference between the Ist (0)) and 3rd (Qs) quartiles by 2. If the
0D is smaller (or greater) than 1.00, it means that it has agreed (or has not agreed) to affirm or deny the questionnaire items.
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Appendix 1. Standard model for restoration of the site subject to permission or report for forest land-use change and the site subject
to permission for forest land temporary use.

Slope gradient : <10 Slope gradient : 25~30 Te(;:ﬂ[sle:ﬁ;l‘?r)\g\
) Mg -
egetati ing (Al X} 24 Tree planting (Lt7& 7]) Vegetation sack
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o5 Stone masonry on hillside o
i i H (7))
2 -
55 = Stone mas
- e ~* Vegetation sack - Stone masoncy B
stackin; g - 8
- , - (AR N (@570 N
Slope gradient : 10~15 Tree planting (Lt 7]) . Al R 2 A o
I Boulder stacking
Sod channel (] = 214 7]) [
Boulder stacking (2547]) ! 5 ; ! e chammel Sod channel  (2E471)
o 4 2L
Sod channel (d 4 2L7) | £ - (+20471)
s o4 Terrace sodding 5 o
{ | (M 20]7]) Q Terrace sodding
egetation sack stacki P REELE
- # Stone masonry on hllide V<BSian sack stacking waEel7D
P25 (471 PR k275
o o % N L X
Slope gradient : 15~20 Tree planting (L5&471) Ky - Vegetation sack stacking £y
- (MYRZH)) f
Sod channel (14 2L§7]) /: .\
¢ ' s o ¥ - x
Boulder stacking (2 E471) / el I Bovlder tcking o el Tree planing
A P = - 28 5 7
Sod channel (i £+ £ L471) 7 l Vegetation sack stacking it X
2 s
P Vegetation sack stacking (MY x4 Stone masonry on hillside \ I
(YR L) Stone masonry on hillside (MEw7|)
P (A= 47]) R r Stone masonry
o . Stone masonry on hillside sE=e on hillside
Fi7s (s (Ar=47]) e
v - Vegetation sack stacking \. 2 =
- (HYRZE7]) L N . <
Slope gradient : 20~25" Terrace sodding «——— N / \ | Terace sodding <
Slope gradient : 20~25 beiiehainy J [\ wmzolz)
/
: . /
Boulder stacking Tree planting (Lt 417]) ” ) \ Terrace sodding
T ddi
(25471) / o ,/ Boulder stacking (M gol7l)
, e (2847
Stone masonry on hillside
(&+5471) 9 { e Stone masonry on hillside J
Z Sod channel q 7 (4547) Sod channel
() =2L71) i} . (H42LH7])
7 | Vegetation sack | | ! Temje:%dg ing N
\ Vegetation sack stacking stacking K325 (e Zol7))
= MR # ~
P Sod-channel (MRt 47]) e (A xtZ=47) | :
N (@ 42u7]) Boulder stacking e billotde | 100m |
Vegetation sack stacking (= & &71) (ME7))
225" (MAAFLI))
| 100 m |

Qty.
< 10° 10~15°  15~20° 20~25° 25~30° = 30°

Standard work applied Unit

Earth works

Cutting m’ 1,995 2,625 6,247 7,045 12,920 16,813

Filling m’ 1,995 2,625 6,247 7,045 12,920 16,813

Carrying sediment m’ 399 525 1,249 1,409 2,584 3,363

Remained cut-wall slope grading m’ 150 150 211 257 319

Soil covering on terrace m’ 240 240 480 600 720
Slope stability works

Boulder stacking m? 100 100 200 200 200

Underground laying structur) ea 1 2 2 3
Stone masonry on hillside 100 200 200 200 400
Terrace sodding 100 100 200 200 400
Vegetation sack stacking m 100 100 200 300 400 400
Slope greening works
Seeding m? 874 1,583 2,100 2,536 3,090 3,932
Slope mulching m? 678 900 1,268 1,545 1,916
Tree planting tree 4,000 4,000 4,000 4,000 4,000 4,000
Sod planting m? 422 1,030 1,916
Seed-fertilizer-soil mixed spraying m

2 B

Drainage works
Concrete channel m 83 102
Sod channel 154 200 200 200 200 300
Stone channel m 50 110 110 118 138 127
Water collecting well ea 1 1 2 2 2 2
Rill control by sod ea 10 20 30 40 60
Rill control by stone ea 1 2 2 3
Sediment retarding basin ea 1 1 1 1 1 1
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Appendix 2. Standard model for restoration of the site subject to report for forest land temporary use.
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Sod channel (] 4 ZL47]) - | (MR | 18 Stone masonry on hillside 4 \ 4
o/, Vegéitation sack stacking l ® (s3] " l
A eanEe Boulder stacking (/%% 0L Vegetation sack stacking | 4 bouldersicking
7 =<, Stone masonry on hillside (2E¥71) (=) (A xp=) (2s471)
7 h7s (s T RN v g
e - Stone masonry et i g
Slope gradient : 20~ 25 Veg:::zﬁ:;“k (oz}}%lzgﬁ '\’ 0 ) ©
T Tree planting (Ui TEHFED p
oulder stacking ree planting e 7 7 4 ion ini
) U s | g sckng
Stone masonry on hillside 5 p 7 E8¢7)
(s 87]) il g /17" Boulder stacking Vesetat  stacs
e Sod channel S (E=47) Sod channel bt d
7 (w] 421h71) Vegetaonsack | o Teracesodding [CEXIED)
p 4 stacking LR
p - \ (R oy -
N @zu) Boulder stacking Shone marony | 100m |
#Negetation sack stacking ~ (EE¥) (S 47))
R0 (KR M
| 100 m |
Standard work applied Unit Ly
PP <10°  10~15°  15~20°  20~25°  25~30° = 30°
Earth works
Cutting m’ 1,995 2,625 6,247 7,045 12,920 16,813
Filling m’ 1,995 2,625 6,247 7,045 12,920 16,813
Carrying sediment m’ 399 525 1,249 1,409 2,584 3,363
Remained cut-wall slope grading m’
Soil covering on terrace m’
Slope stability works
Boulder stacking m’ 100 200 200 200 400
Underground laying structur) ea 1 2 2 3
Stone masonry on hillside m 200 200 300 200 400
Terrace sodding m 200 200
Vegetation sack stacking m 100 100 200 300 400 400
Slope greening works
Seeding m’ 874 2,262 3,000 2,595 3,090 3,832
Slope mulching m’ 846 1,545 1,916
Tree planting tree 4,000 4,000 4,000 4,000 4,000 4,000
Sod planting m’ 422 515 638
Seed-fertilizer-soil mixed spraying m’
Drainage works
Concrete channel m
Sod channel m 204 200 200 200 200 200
Stone channel m 30 33 41 41 63
Water collecting well ea
Rill control by sod ea 5 10 20 20 40 60
Rill control by stone ea 1 2 2 3
Sediment retarding basin ea
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Appendix 3. Standard model for restoration of the site subject to permission for stone collecting or sale, and for mineral mining.

Tree planting

Slope gradient : < 10

Stone channel

Slope gradient : 25~30"

(LH2A21) (E+2U21)
[ \ ) ‘ vé Tree planting ?gctati(?n sack
o4 A8 (LHD—QQJ_,.“_ (Aﬁ'f.ja;ll%néﬂ)
Slope gradient : 10~15° Tﬁj Sg‘.“;“')‘g ot hcking Togc:l::gh /z S; )idc L/ ;
; et ~ Sod ;;a{mel §
@RoIn e Horw -
Stone channel
,312.50 (EFZ2U7]) 5
FEioms 2t | Y £ Tepuns Dot -
Concrete channel Terrace withSmwide | 5™ /) 7
R 75 (2azEes2u) (% 5m2| 2EHR) -
¢ o Sod channel §
Slope gradient : 20~25 ~ (= g
TR
‘\" m, (MERT))
E5od / .
Sod channel 7 5
[CEENED) Y ) 2
w\‘m 1 |
{ 316.23 m I
. . Qty.
Standard work applied Unit < 10° 10~15°  15~20° 20~25°  25~30° = 300
Earth works
Cutting m’ 686 5,731 10,587 20,584 30,360 48,176
Filling m’ 686 5,731 10,587 20,584 30,360 48,176
Carrying sediment m’ 137 1,146 2,117 4,117 6,072 9,635
Remained cut-wall slope grading m 486 1,264 1,704 2,361 2,877 3,568
Soil covering on terrace m’ 95 474 664 948 1,138 1,517
Slope stability works
Boulder stacking m’ 31 63 63 94 94 124
Underground laying structur) ea 2 2 4 6
Stone masonry on hillside m 32 79 110 142 173 221
Terrace sodding m 13 31 44 56 69 82
Vegetation sack stacking m 19 47 66 85 104 123
Slope greening works
Seeding m’
Slope mulching m? 679 1,769 2,385 3,305 4,028 4,280
Tree planting tree 4,000 4,000 4,000 4,000 4,000 4,000
Sod planting m’ 97 252 340 472 575 713
Seed-fertilizer-soil mixed spraying m? 194 505 681 944 1,151 1,417
Drainage works
Concrete channel m 31 31 63 63 94
Sod channel m 31 94 158 189 252 316
Stone channel m 150 133 124 142 163 180
Water collecting well ea 1 1 1 1 1 1
Rill control by sod ea 5 10 20 30 40 60
Rill control by stone ea 2 4 4 6
Sediment retarding basin ea 1 1 1 1 1 1




Appendix 4. Standard model for restoration of the site subject to permission for sediment collecting.
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Slope gradient : 15~20°
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(Lpaj7))  Boulder stacking
” (2547
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(= 10me| A5+

. Concrete channel _
(232 EFZUH7])
Sl

Slope gradient : 20~25

Tree planting

Stone masonry
(LH2A71)

on hillside

Slope gradient : = 30"

Rz Tree planting Terrace sodding

E (H2471) (i =ol7))
> IS
5 o
;:-J,J

Sod channel
(H 52L421)

Terrace with 5 m wide
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164.62m

201.46 m

L (s { 1‘) (= 5me| AEH)
- ) (
= &
Sod channel 3
(4 2L71) 2
"\'\“ 25 : } 31623 m }
} 316.23 m }
Standard work applied Unit ~ 10 l0~15° 5~20°  20~25°  25~30° = 30
Earth works
Cutting m’ 279 798 1,094 1,511 1,834 1,834
Filling m’
Carrying sediment m’
Remained cut-wall slope grading m’
Soil covering on terrace m’
Slope stability works
Boulder stacking m’ 63 63 94 94 124
Underground laying structur) ea 2 2 4 6
Stone masonry on hillside m 31 31 63 63 94 124
Terrace sodding m 31 63 63 63 94
Vegetation sack stacking m 31 31 63 94 94
Slope greening works
Seeding m’
Slope mulching m’ 1,116 3,192 4,338 6,046 7,336 7,336
Tree planting tree 4,000 4,000 4,000 4,000 4,000 4,000
Sod planting m’ 279 798 1,084 1,511 1,834 1,834
Seed-fertilizer-soil mixed spraying m’
Drainage works
Concrete channel m 31 31 63 63 94
Sod channel m 81 124 155 186 248 310
Stone channel m 112 119 124 130 134 184
Water collecting well ea 1 1 1 1 1 1
Rill control by sod ea 5 10 20 30 40 60
Rill control by stone ea
Sediment retarding basin ea 1 1 1 1 1 1
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