D3.3.3 Soils in Sarbaz

(1) General Description

Sarbaz sub-basin forms the northern slope of the Dena Mountains and gravelly soils are largely extent
at the foot slope of the mountains.  Four soils are observed in the area, namely 1)Eutric Leptosols in
hills, 2)Calcaric Cambisols in hills and plateans, 3)Haplic Calcisols in plateaus, and 4)Calcaric
Regosols in gravelly alluvial fans. Calcaric Cambisols and Haplic Calcisols are slow in permeability
and heavy in texture. Soil depths are shallow in higher location and deep to very deep in lower
location. Apple trees are planted and cultivated in lower area since 30 years before and recently in
higher area.  Eutric Loptosols is marly and medium in permeability and texture, and soil depth is very
shallow. This soil is largely extent in the hilly area of Noorabad village, and young apple trees are
‘planted recently where soils are relatively deep and irrigation water is available.  Calcaric Regosols is

gravelly texture and rapid in permeability.

(2) Soil Series and Units in Sarbaz

Soils of Sarbaz area are located on four physiographic units and contain nine soil series as follows:

Table D-3-3-3-1 Soil Series in Sarbaz

[Pihysiography Soil Series . USDA Soil Taxonomy (1999) FAD-Unesco Iranian Fourth
No. | Area Yo Family Subgourp Order (1989) Approximation
(ha) | -
Mountains b ) 1085 17% |Clayey-skeletal, Typic Inceptisols |Calcaric Brown soils
) : mixed, mesic Haploxerepts Cambisols :
2 Fine, mixed, mesic | Typic Moilisols  |Haplic Brown Forest soils
: . Haploxcrolls : Kastanozems
Hills 3 | 1,235] 19% |[Fine, carbonatic,} Typic Entisols Eutric Leptosols  jCalcisols
) shallow, mesic Xerorthents
4 | 2,434| 38% |Fine, carbonatic,| Typic Inceptisols [Calcaric ) Brown soils
shallow, mesic Haploxerepts Cambisols
5 Fine, carbonatic,,| Typic Inceptisols  |Calcaric Brown soils
: mesic Haploxerepts Cambisols
Platcaux 6 343 5% {Clayey-skeletal, Fluventic Inceptisels  |Calcaric Brown soils
carbonatic, mesic  |Haploxerepts Cambisols
7 416] 6% |Fine, carbonatic,,| Typic Inceptisols |Haplic Calcisols {Calcic Brown soils
: mesic ) Calcixerepts
8 7i4| 11% |Fine, carbonatic,,|Fluventic Inceptisols  [Calcaric Brown soils
mesic Haploxerepts Cambisols
Gravelly 9 98] 2% [Loamy-skeletal, Typic Entisols Calearic Regosols j Alluvio-Colluvial soils
Alluvial Fans carbonatic, mesic {Xerothents .
Miscelianeous “146] 2%
Total 6471 100%
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Table D-3-3-3-2  Soil Units in Sarbaz

Physiography  Soil Soil Area  Asea Soil Series
. Series Mapping Ratio  Area R‘_ﬁn
Unit - {ha) (%) (ha) (%)
Mountain 1 1.1
2 2.1 - ) L
Hill 3 3.1 1235 19% 1,235 19%
4 41 ) 176 3%
4.2 176 3%
5 5.1 104 2% 728 11%
.52 ¥ 6%
53 252 - 4% S
Platzau 6 6,1 343 5% - 343 3%
7 7.1 - 416 6% 4is 6%
: 8 - B M4 1% T4 1% -
G. A, Fan 9 9.1 -98 2% 98 2%

Association 142 11421 1,085  17% - 1,085 17%
4+5  4.1+5.1 1,530 24% 1,530 24% -

Misceltaeous R 134 2% 146 2%
RW 12 0% :
Total . 6471 100% 6,47] 100%

1) No.1 Soil Series
On the map, it has been specified as 1.1, and in the classiﬁcation_'it has been classified as:
- “Clayey - skeletal, mixed, Typib Haploxerepts”,

This soil is deep (80-120cm.) of dark reddish brown color (5 YR 3/3), Clay- silty clay. Fine angular
blocky structure, 70% boulders and coarse gravels (0-15 cm, A, ochric epipedon) on a layef of reddish
brown color (5 YR 4/3), clay, medium angular blocky structure, 40-50% bouiders and coarse gravels
(15-50 cm, Cambic horizon) on a layer of reddish brown (5 YR 4/3), clay, medium angular blocky
structure, 50-60% bouiders and co_arsé gravels (50-80 cm., Bw2, Cambic horizon) on a layer' with
more than 75% boulders and coarse gravels (+80.cm, C). | '

The representative profile of this soil series specifies as No.76 in 30° 51’ 49N and 51° 34’ S0E. The

No.| soil series contains one separated mapping unit as follows:

- Unit1.1 No.1 soil series with clay — silty clay surface iextur'é, 35-75% stones and boulders
in subsoil and 35-75% boulders in topsoil, more than 75% stones and boulders within depth
of 80-120 cm, 12-25% overall and 5-8% transversal slopes, strorig micro relief, moderate

water erosion.
2) No.2 soil series

On the map, it has been specified as 2.1 and in the classification it has been classified as:
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“Fine, mixed, mesic, Typic Haploxerolls®.

This soil is very deep of dark reddish brown co_lof' (5 YR 3/2), clay loam, granular structure, 30%
coarse gravels (0-20 em, A, mollic epipedon) on a layer of reddish brown color (5 YR 4/3), clay fine
angular blocky structure, 3:0% boulders and coarse gravels (20-65 cm, Bwl, Cambic horizon) on a '
layer of dusky red (2.5 YR 4/4), clay, moderate angular blocky structure, 15-20% coarse gravels '(65-

"~ 85 cm, Bw2, Cambic horizon) on a layer with 50% boﬁlders, clay, structureless (+85 cm, C)

The representative profile of this soil series specified as No.’78 in30° 57° 05N and 51° 34’ O1E. The

No.2 soil series contains one-separated mapping units as follows:

- Unit 2.1 No.2 soil series with clay loam surface texture, 15-35% coarse gravels and stones
in subsoil and topsoil, 2-5% overall and 5-8% transversal slopes, moderate microrelieif and

water erosion.
3) No.3 soil series
On the lﬁép, it has bee_n sﬁeciﬁed as3.landin the classification it has been classified as:
“Fine, cérbonatic, shallow; mesic, Typic Kerorthents”.

This soil is dark yellowiéh brown color (10 YR 4/4), clay loém, massive, 15% coarée gravels (0-15 cm,

'Ap, ochric epip'e_don) on a layer of pale brown (10 YR 6/3), silty clay loam, massive, weathered
calcareoﬁs marls (pa'ralithic)' (15-60 cm, C1) on a layer of pale brown (10 YR 6/3), silty clay, massive,
weathered calc;ireous marls (péralithic) {(60-110 cm, C2) over limestone (+110 cm, R).

The rcpreéentative profile of this soil series is specified as No.67 in 35° 55’ 78N and 51° 35° 29E.

The No.3 soil series contains one separated mapping unit as follows:

- Unit3.1 No3 soil series with clay loam surface texture, 15-35% coarse gravels in topsoil,
weathered calcareous marfs within depth of 10-25 c¢m., 5-8 to 8-12% overall and 5-8%

_tra_nsifersal slopes, strong micro relief, moderate water erosion.
4)No.4 soil series
On the map It haé been specified as 4.1 , 4..2 and in the classiﬁéation it has béen classified as:
“F'.ine,. cai;bonatic, shatlow, mesic, Typic Haploxerepts™.

This soil is dark Vycllowish broﬁfn color (10 YR 4/4), clay loam, massive, 15% coarse gravels (0-20

cm., 'AP, ochric epipédon) on a layer of brown color (10 YR 5/3), clay, coarse angular blocky structure,
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few secondary lime as powdery pocketq (20-40 cm., Bw, cambic horizon) on a layer of light gray (10
YR 7/2), silty c]ay loam, weathered calcarcous marls (parahthlc (+40 cm,, Cr).

The representative proﬁle of this soil series is specifi ed as No. 229 in 30° 53’ 49N and 51° 40" 35E,

The No.4 soil series contains two scparatcd mappmg units as follows:

- Unit 4.1 No.4 soil scries with clay loam surface texture, 15-35% coarse gravels in topsoil,
weathered calcareous marls within depth of 25-56 cm, 2-5% overall and transversal slopes,
slight micro relief and water erosion. _

- Unit 4.2 No.4 soil series with ciay' loam surface texture, 15-35% stones in topsoil,
weathered calcareous marls within depth of 25-50 cm, 5- 8% overall and transversal slopes,

moderate micro relief and water erosion.
5) No.5 soil series
On the map, it has been specified as'S.l, 5.2', 5.3 and in the classiﬁcation it has beén classified as:
“Fine, carbonatic, mesic, Typic Haploxerepts”

This seil is brown color (7.5 YR 413), clay, fine angular blocky structure, 15% coarse gravels (0-20 cm,
Ap, ochric epipedon), on a layer of brown colof (10 YR 4/4), clay, moderate angular blocky structtﬁ‘e,
15-20% coarse gra\;'els (20—50 cm, Bw, cambic horizon) on a layer of very pale brown color (10 YR
8/2), weathered calcareous marls (+50 em, Cr) .

The representative profile of this soil series specified as No.233 in 30° 53 41N and 51° 36’ 06E.
The No.5 soil series contains three separated mapping units as follows:

- Unit 5.1 No.5 soil series with clay surface texture, 15-35% coarse‘gra'vels ih subsoil and
topsoil, weathered calcareous marls within depth of 50-80 cm, 25 to 5-8% overali and 2-5%
transversal slopes, slight micro relief and water erosion. ' _

- Unit 5.2 No.5 soil series with clay surface texture, 15-35% coarse gravels in Subéoil,
weathered calcareous marls within depth of 80-120 cm, 2-5 to 8-12% overall and 5-8%
transversal slopes, moderate micro relief and water erosion.

- Unit 5.3 No.5 soil series with ¢lay surface texture, 15- 35% coarse gravels in subsoil and 35-
75% coarse pravels in topsoﬂ, weathered calcareous maris within depth of 80-120 cm, $-12%

overall and 2-5 to 5-8% transversal slopes, moderate micro relief, severe water erosion.

6) No.6 soil series

On the map, it has been specified as 6.1, and in the classification it has been classified as:
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4‘C1ayey— skeletal, carbonatic, mixed, Fluventic Haploxerepis™.

This soil is reddish brown (5 YR 4/3), clay, fine angular blocky structure, 20-30% coarse gravels (0-15
cm, Ap, ochric epipedon), on a layer of reddish brown color (5 YR 4/3), clay, moderate angular blocky
structure, 15-20% coarse gravels {15-30 cm, Bw1, cambic horizon) on a layer of reddish brown color
(5 YR 4/4) clay,' moderate angular blocky structure, 50% coarse gravels (30-45 c¢m, Bw2, cambic
horizon) on a layer with more than 75% boulders and stones (+45 cm, C)

The representative profile of this soil series specified as No.55 in 30° 57 09N and SI° 35° 65E. The

No.6 soil series contains one-separated mapping unit as follows:

- Unit 6.1 No.6 soil series with clay surface texture, 35-75% gravels, stones and boulders in
subsoil and 15-35% coarse gravels in topsoil, more than 75% coarse gravels and stones within
depth of 25-50 cm., 2-5% overall and transversal slopes, moderate micro relief and water

erosion,
7) No.7 soil series
On the map, it has been specified as 7.1 and in the clasén;ﬁcatiorl ft has been classified as:
“Fine, carBonz;tic, nﬁesic,. Typic calcixerepts”.

This soil is very deep of dark yellowish brown color (10 YR 4/4), clay, massive (0-25 cm, Ap, ochric
epipedon) on a layer of dark yellowish brown (10 YR 4/4), clay, moderate angular blocky structure
(25-50 cm, Bwl, Cambic horizon), on al layer of yellowish brown color {1 YR 5/4), clay, moderate
angular blocky struc'_ruré 10-15% secondary lime as powdery pockets (50—90 cm, Bkl, calcic horizon)
on a layer of yellowish brown color (10 YR 5/4), clay loam, moderate angular blocky structure, 30%

secondary lime as powdery pockets, many loess dotls (90-150 cm, Bk2, calcic horizon).

The representative profile of this soil series is specified as No.225 in 30° 557 20N and 51° 38’ 63E.

The No.7 soil series contains one separated mapping unit as follows:

- Unit 7.1 No.7 soil series with clay surface texture, 2-5% overall and 1-2% transversal

slopes, slight micro relief and water erosion.
8) No.8 soil series
‘On the map, it has been specified as 8.1, and in the classification it has been classified as:

“Fine, carbonatic, mesic, Fluventic Haploxerepts”.
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This soil is very deep of brown color (10 YR 5/3), clay loam, massive, 2% coarse gravels (0-20 cm,
AP, ochric epipedon) on a layer of brown color (10,;‘17_R 5/3), silty clay, moderate angular blocky
structure, 1-2% coarse gravels (20-45 cm, Bwl, Cambic horizon) on a layer of light olive brown 2.5
Y 5/3), clay, moderate angular blocky structure, (45-80 cm, Bw3, Cambic hOl’IZOH) ona ]ayer of olive
“brown to light olive brown (2.5 Y 4.5/4), clay, moderate angular blocky structure (80-150 cm, Bwe,
Cambic horizon).

The representative profile of this $0il series is specified as No.60 in 30° 55’ 84N and 51° 37’ 02E.
The No.8 soil series contains one separated mapping units as follows: '

~ Unit 8 1 No 8 soil series with clay 1oam surface texture, 2-5% overall and 1-2% {ransversal

_ slopes slight mxcro relief and water erosion.
N N0.9 soil series
On tbe map, it has been ;speciﬁed.as 9.1, and in the classification it has been classified as:
“I}_oamy-'skeie.tal, carbonatic, mesic, Typic Xerorthents”.

'This soil is brown color (10 YR 4/3), clay loam, massive, 25% coarse grayels {0-20 cm, AP, ochric
epipedon) on a layer of brown color (10 YR 4/3), sandy loam, massive, 40-50% coarse gravels (20;45
cm, C1) on a layer with more than 75% gravels, stones and boulders (45-150 cm, C2). '

The representatwe profile of this soil series is specified as S No. 70 in 30° 56" 97N and 51° 36” 76E.

The No.9 soil series contains one-separated mappmg unit as follows:

- Unit 9.1 No.9 soil series with clay loam surface texture, 35-75% coarse gravels and stones
in subsoil and 15-35% coarse gravels in topsoil, more than 75% coarse gravels and stones
within depth of 25—50 em., 2-5% overall and 1—2% transvcrsa] slopes slight micro relief and

water erosion.

(3) Soil Properties in Sarbaz

Soils are generally clayey in Sarbaz as show in Table D-3-3-3-3. Gravel content is generally high
except soil series 7 and 8 which are extending in the plateaus nearby the main river. Soil series 8 has
relatively high permeability (Rapld—medlum by USDA). The pH of soils are alkaline (7.06 - 8.03) and
organic matter content is 1.49 % in average. '
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Table D-3-3-3-3 Soil Propertics in Sarbas

’ﬁysiography Seil | Mapping | Profile Texture (%) Texture| pH | OC |Depth] Sa Ib
series | Unit Clay Sile Sand | Gravel>2 (%) | (m) | {glow’}| (cm/hr)
<0.00210.002-0.050.052] mm
Hill 3 31 |56 521 46 2 60| SiC 1.22] 0.50
62 49 11 40 15 ¢ L1l 150
6 1 40 30 30 i2.5] ¢-CL | 7.97] 083] 1,10 4.08
66 32 22 46 15| SaCl. 077 055
&7 40 49 20 15l cCL | 781] 139] i.1¢ 383
68 34 22 44 50| CL _052] _0.30
R 50 46 4 0] siC 0.96] 1.00
73 46 2] 12 15| . SiC 1,56] 1.00
89 60 34 [ 60| € 171] 040
: Ave 45 33 23 27 7.89] Li6] 0.83 1.81
4 4.1 . :
42 237 46 32 22 20 ¢ 156} 0.30
255 40 - 36 24 40| Cc-CL 49| 0350
Ave. 43 34 23 30 1.53] 040
5 5.1 81 38 56 [ 60| SiCL 2.66] 0.50 1.80
94 50 26 24 15] SiC 1.41F 0.55
Ave. 44 - 41 15 38 : 2.04] 0.53 1.80
52 | 227 62 34 4 of ¢ | 800 141] 1.50 1.35
228 52 41 7 20| SiC 1.66] 1.50
Ave, 57 38 6 10 154} 1.50 1.35
53 234 43 43 9 40 SiC 2.49] 150
Plateaus 6 6.1 55 56 26 18 251 C 7.85] 2.01] 045 3.50
58 52 22 26 40 C 096 030 |
59 42 38 20 o] ¢ | 0.65] 0.65
| 65 50 30 20 4 C 051} 0.35
69 40 36 24l . 10| C-CL 155 1.50 1.29
Ave. 43 30 22 - 25 7851 1.22] 065 1.29 3.50
7 7.1 225 44 33 23 0] ¢ 7.66] . 220 1.50f 141
' 226 50, 47 3 g| SsiC 146] 1.50
Ave. 47 40 13 0 766] 188 1.50 1.41 1
g 8.1 60 40 34 26 20 ccL | go03] o0.81] 150 1.38 10.73
-1 61 46 36 18 0] ¢ 0.69) 1.50
63 40 36 24} - 3l ccL | 132] 150
230 36 37 27 0] CL 7.80] 080] 1.50 1.35
231 44 38 18 10 C 168] 1.50] - -
232 44 37 19 i C 191 120
236 44 52 4 2| sic 0.85] 150
. Ave. 42 39 19 5 792] 115 146 1.37 10,73
Gravelly 9 9.1 70 40 40 20 25] CL 7.9%] 197 045
Alfuvial Fan : 71 40 40] 20 a0] sicL | 1.39] 040
Ave. 40 40 20 33 799 123] 043
Associations | 142 | 11421 ] 76 56 40 4 70| C-8iC | 7.06] 2.30] 080
) 78 40 40 20 30] CL 7.09] 174 1.50
86 56 38 8 40 C 1.57| Loo
87 - 54 2 14 0] C 208] 100
92 26 38 36 60| L 1.30] 0.40
96 52 36 12 60| C 1.43] 040
97 52 46 2 50| sic 2.35] 0.40
Ave. 48 39 14 56 7.08] 182} 0.79 §
4+5 | 41451 | 229 33 41§ - 214 15] CL 7.921 0.58] 1.00 1.33
i 233 44 21 15 15 C 7.81] 3.12] 100
238 46 27] 270 25 ¢ i.98] 0.90
239 40 3] - 29 ~ 49| ¢CcL 1791 120]
| 241 46 44 10 151 SiC 1.93] 0.70 a
248 40 39 21 25] C-CL 1.00] 1.50 B
: Ave 42 | 24 23 7871 1.73] 1.05 1.33
Miscellaneous|R
. RW e ‘ ) ]
Towal 45 36 19| 26 7.76] 149] 0.96 .38 4.73|

{Notes) 1) Soil texture, pH, Organic Carbon Conternt, Specific gravity are for top seil.

2) When depth is 1.50m or more, actual depth is more than mentioned depth.
3) Soil texture abbreviation C: Clay,
L: Loar, LSa:Loamy Sand, $aC; Saundy Clay, SaClL.: Sandy Clay Loam, SaL: Sandy Loam

CL: Clay Loam, SiC: Silty Clay,
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{4) Laboratory Test Results of Representative Profiles in Sarbax

Table D-3-3-3-4  Laboratory Test of Soil Profile No. 76 (Soil Series 1) in Sarbaz

Area ! SARBAZ (KOLBELUK) _ _ . s Aihia
Soil Series : 1 o YO
Soil Profile No. : ) : D1 A el
Soil & Water La.: SCWRC ' _ : Tl g A AL
Lab, No. : ] : ' v bl o lak
(i) Gt F ) Particle size classes (mm) (e sy A0 Bi 5 e g =t BUM 2ap e e | et By | s s
Sand sik Clay Gravel {3 ] o)
Eepth (cm) Horizon Texture L7 S PHy oC%
2-005 | 005-0002] <0002 2 . Ece®10°}dsim)
0-15 | - A 4 4 | 56 | 70 | C-SIC 53.3 056 'L 706 | 23
15-50 | Bwl 10 30 60 | 40-50 C 49.84 056 | 745 | 053
50-80| Bwz 10 32 58 50-60 - C 51.5 045 . 1.6 03
+80 C >75 '
(A s Sal | eaet ] eon iy A = Cadtee | ot al usances | aciicna | g et e
Ava? ALK g s | Gapsum ExNs CEC )
Eepth{er? Tord N - E3P © SAR BS "%
ppm pp.m TNV % Meq/100g Soil 2a p S eVl D e ’ _
0-15 | 02 | 608 1| 632 | 78 ' 46.22 0.19
15-50 ; 0014 262 352 6.18 : ' 47.48 B 0.77
[EXEEW (A 20102 ) e glaisiS (S (PR TE R
Sotuble Cations {meg/1) Soluble Anious (mog)
Depth {ema)
Ca— Mg Mar K- Sum co3-. HCO3- . a- S04 $um
0-15 3.6 1.6 032 4 015 | 567 0 4 - I 0.66 5.66
15-50 2.4 2 1.14 | 014 1 568 0 2.5 2 1.29 579
(g 4} Waer Content %% 1yp pooo 1m0 O st i Permeabitiy 3.4 <48 Indiltration Rate 4% 2,5
Field masuae § 3.3Kpa | 1500 Kpa Py s At elagsn | 0 S ol 4 e 38
Tepth (zm) . .
i ey | epes k] Seia | BD(eromd)| PDigramnd) | Total Porosty e anh Clasy amih Class
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Table D-3-3-3-5

Laboratory.Test of Soil Profile No. 78 (Soil Series 2) in Sarbaz

Area SABRAZ, (KOLBELUK)  sihia
Sail Series : 2 1A g
Soil Profile No. : 78 2 jasd s fat
Soil & Water La.: SCWRC EEWITEL. ET RN T
Lab, No. : : r AL L
(Aplyoe Paticle 12e classes (mm) (s 7 W) o 2 5o scm ity Copias | asteois eI, ] Jegeas
Sand sill Chy Gravel ) {3 ot s
Depth (cm) Horizon . Terure sp s acea
2-005 | 005-0002] <0.002 >2 Eee* 103 (dsim)

0-20 A 20 | 40 | 40 | 30 | cCL 35 0.47 7.09 | 1,74
20-65 Bwl 16 32 52 30 C 60.5 0.35 7.58 0.78
65-85 Bw?2 13 | 22 60 15-20 C 69.01 0.36 3 0.76
85-150 C 20 30 50 50 C 54 0.32 8 0.4
EFPKT R0 S PRGN ST R & ot | asabci] Mimsiegs | pnteced | gtz ]

Ava? A K syl 1 Gypwum © ExNa CEC
Diepth {em) Toul ¥ ESP SAR BS %
ppm ppm TNV Meg/100g Soil 32 % m 2¥ 59 e

0-20 0.18 4.5 632 6.18 18.96 0.41
20-65 0.16 13.2 328 6.64 22.61 0.54 i
65-85 1431 | 23.65 0.59
(i) ) (335 8 ) ot flidasis ) (2 3ty 8 M) e e

Scichle Cations (mag/) ) Soluble Aniors (meg/l)
Depth (wm) -
Ca— Mg— Na+ K+ Sum O3 .-  HCO3- Ct- 504 - - Sum

0-20 28 12 0.59 6.13 4,72 0 2.5 2 0.18 468 |
20-65 2.2 0.6 0.64 D_.OS 3.52 O 2.5 1 0.08 3.38
65-.85 1.6 1.2 0.7 0.12 3.62 0 2 1.5 0.15 3.63
(Fmiitle} 5 \Waker Content *5 2ym o 2um 2 ageia 3af U a1 e Permeability 3alvulls Infiltration Rate -3 s 2

Fieldmoisnwe | 333Kp | Hi0Kp | 525 W A Soin g il us ety il Ea
Depth (am)
Aatigms b eisiea] Awya | BDIgians)| PD (sriem3) | Towd Poresiy *e amh Class snvh Class
|
L ]
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Table D-3-3-3-6

Laboratory Test of Soil Profile No. 67 (Soil Series 3) in Sarbaz

Areas SARBAZ 1 ihia
Sail Serjes : 3 XL P
Soil Profile No, : 67 $ A £ o el
Soil & Water La.: SCWRC FE YL LT Ry
Lab. No. : . : s Sada g o fad
(SR G Patticle size classes (mm) (ol sy ) Bi i aee o iy Tl s p U | e Bepmy | I
Sand Sile Clay Gravel (S iy )
Depth (cm) Horizon . Tecunre - SP ) PHs oC%
2.0408 0,0S-QN’.? < g.002 »2 . Ece*10%3{ds m)
0-15 | Ap | 20 | 40 | 40 [ 15 | ccL | 4597 | . 05 781 | 139
15-60 Ci 13 51 36 SICL 42.5 - 0.33 8.04 0.44
60-120] C2 16 42 42 - SIC 47.71 031 | 815 0.2
=120 R '
R T IFAE I N RN S il [FY T ERE (NP PSR (S
. Ava, P Ava K adipS i Gypsum Ex N T CEC
Tepth fomy Towi ™ : ESP’ SAR, BS?%
ppn ppm TNV % Meq/100g Sotk 3 o £ e ¥, 2, e
0-15 0.16 202 144 | 5477 9.91 0.57
15-60{ 0012 | 76 .| 104 | 5477 713 0.49
60-110 ' 5477 7.65 0.39
[EXIP (5 RIS ) D i L ARG S AR e
Saluble Cations (eqrl) " Soluble Arions {meq 1)
Depth (cm) - - - -
. Catr Mgt Na+ K- Som co3- HCOa. cl- SO4-- Sum
0-13 5 1.6 0.82 0.09 5.01 . 0 35 1.5 0.06 5.06
1560 17 | 131 06 | 003 | 3.63 LS 0.15 | 363
60-120) 13 | 13 | 045 | 002 | 3.07 2 1 0.14 | 3.4
{354 3 Wates Content % ampnod 2wzt | mgraie 53| crogsieisiy ——p Permaeability & 5544 titration Rae o 5 3
Field mosire | 333 Kpa 1500 Kpa A o TA e el i finfiler -t cr.!..;,_,;.nh Lol
Cepth{em) . . : '
drmaziges | ezl Sy | B andt| PDigrend) | Towd Porosins % amih Class covh s
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Table D-3-3-3-7 Laboratory Test of Soil Profile No. 64 (Soil Series 3) in Sarbaz

Area! ) . SARBAZ RTRN
Soil Series : 3 el g e
Soil Profite No.: - 64 S F s la
Soil & Water La. : SCWRC G Y FRRT RN
Lab, No. ¢ : : ' . ol L
(el 3 KT Particle s:2¢ elatses {mem) { s 4 Shi) a3 33 2 33 oy - EW YR | L B0, | IS e
. . Sard silt Cley Gravel ' {0 s )
Eepth (am) Horizon Textuze 534 ) PHs oCes
) L a0 L a05-002 [ <000 >2 : Ece*10"3{ds/o)

020 | Ap 30 1 30 | 40 [10-15| ccL | 4819 | 027 797 | 083
20-60 | CI 35 130 | 35 |'5-10] cL 3874 | 024 | 816 | 043

60-110| €2 19 | 4 40 | 510 | SIC | 6104 0.24 825 | 033
+110|  z ' |

{ i) kg Jhad i —tJ.\\l.-v-A,! E Y = Rr gl JYCE PG FACAIRUY G CE NIRRT RTINS IS ST e

R - Ana? Ava K [ TENN Gypsum B Na CEC .

Depth (cen) Towd ¥ ’ : . Esp SAR BSYs

) - pp ppm THV%H Meg/100g Soil B o 8 2ese 141y I Gha
0-20 | 0016 | 182 | 230 | 53.84 5 9.74 0.55
20-60 | 0.014 | 9 88 | 54.55| 6.5 0.4
60-110| - 50.58 ' 9.91 0.37
(Fehi) e (5 =05 A0 dagtelait : (A a8 ) Sl teind
L Szivdie Cations (mey/l} . . . Soluble Arnions (meg1)

Depth (em) . -

’ Catr Mg— Nat K+ Sum - CO3-- HCO3 - [ T 504 -- Surn
020 1 16 | 04 | 055 | 006 | 261 0 15 i 014 | 261 !
20-60 | 1.2 08 | 04 | 0027 242 0 1 1 046 | 246
60-110 1.2 08 ] 0371003 | 24 0 1 1 035 | 233
ity ] Water cm;m_; tyimpediap gapeai| mmie iy a2 Permeability 8 <ulis Infiltration Rate o o £ 5%

- Fidmoisrae | 3335 | 1500Kpa AR | e .Gj 13 e et | o el gy el S
Bepth {orm)

hmeaiger | piaa ,S.l_,.'_',;:a BD (griam3} | PD (grfem3) | Total Porosity *a anh Class emh Clas
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Table D-3.3-3-8  Laboratory Test of Soil Profile No. 229 (Soil Series 4) in Sarbaz

Area: SARBAZ : _¢ dahia
Soil Series : 4 ' C R g e
Soil Profile No. : 229 1 A £ s A
Soil & Water La. : SCWRC : sl g R RS
Lab, No. : o Rl Py Py
( Sty 3] 3 Paticle size classes (mm) (sl yad) di 24 )3 3 iy P B 1T Y TV P E TICT. 371 B PN SV
Sand sity Clay Gravel : (e puian] o)
Depth {=m) Harizon . ) Texture 5P FHs e 4l
2.005 } 005-0002| <ogon >3 Eee®103{de r) _
0-20 Ap 21 41 38 15 CL 42.2 0.52 7..92 0.58
20-40 Bw 23 37 40 - C 4135 - 0.37 801 0.74
40-100 Cr 19 44 37 SICL 38.77 0.34 827 06.12
(i) jal 8 et GA i | i b ey | A e 2 EERC R BT N (T ENEY UL PRy RN RIS
AP Ava K »Ah-‘-,,ﬁ Gypaum ExNa . CEC ' .
Septhici | Toul N : Esp $AR B$ s
ppm ppm THV% | Meg/I00g Soil S5 8 aa s G¥l Sl
0-20 0.014 214 136 54.3 247 0.27
20-40 | 0.016 | 12.6 | 160 | 5291 " 21.72 - 0.38
40-100 54.54 16 ] 048
(il 5] (55 215 3 ) Dibanegles s . (5058 ) i il
Saluble Catiors (meg/l} ) Soluble Anfan (g 1)
Depth (e}
Ca—r Mg+ Na+ K- Sum co3 .- HCO3 - c- S04 -+ Sum
0-20 3.2 1.6 0.43 0.08 331 . © 35 1.5 0.39 5.39
2040 | 2 12 | 049 | 004 | 3.7 0 25 1 02 | 37
40-100 1.6 12 0.57 0.07 3.44 0 2 1 0.43 3.43
{5t Sl Warer Content %5 2 e ol e 33 L i 135 e g 3 Py Fesmenbility 34 <y Izﬁ[lml.im Rate o i .
ficld moistre | 333Kpa 1500Kpa | s N . 2 s ek ._,.ns . Cele p gl 14
Depth i _ :
ot §ptidse ] Sy e 1 BD G ans)] PDgrems) | Fotl Peromy % cm/h | Class anh - Class
0-20 20.78 31 14 1.33 2.6 51.15
20-40 | 1961 | 31 15 |12 | 277 ] 512

D-58



Table D-3-3-3-9  Laboratory Test of Soil Profile No. 233 (Soil Servies 5) in Sarbaz

Area: SARBAZ Aty

Soil Series § ~ =K SR

Soil Profile Ne. ¢ 233 NETERINIE

Soil & WaterLa. :  SCWRC I YT

Lah. No. : 1 alldla s La

{ Sinlas) S o Particle s:ze classes (mm) (Jadss 9 48 &S5 a0 i [AEVEY I ] e By b s
: Sand S Clay Gravel (e Sy ot
Depts (cm) Horizon ) ) Texhue i PHs g

_ 2008 | aos-o002 | <oom >2 Ece* | 3{dy/m)

020 | Ap | 35 | 21 | 44 | 15 C 4957 | 057 | 781 | 312
20-50 Bw 25 25. 50 15-20 C 55.17 0.44 7.96 0.6
50-100] Cr 33 45 2 | L 31.49 0.44 8.25 { 021
(@R WY R Y e S e[ cZaBady]  dpaan EL HACHa b ARSIk by | et | GRS

Ava P A K gl i, Gypsurn Ex X3 CEC :
Depth(cmy | Tetd N Esp SAR a5,
: ) ppm ppm TNV % Mexy/100g Soil Ma s £ maz ¥y 8 Jn :

0-20 024 | 232 438 | 48.03 34,78 0.5
20-50 | 0.014 ! 196 | 176 | 5i.51 30.7 0.55 ;
50-100 54.4 991 0.28 i
(it 3205 48 Y G ot a5 (A PO 13 ) dmaglet

Soluble Caricess (rneql) Soluble Anions (mog/l)
Depth {cm)
Cav+ Mg Nat K+ Sum co3.. HCO3- - SO4-- Sum

0-20 | 28 2 107802 58 0 3.5 15 084 | 534 !
20-50 2 1.6 Q.75 G.1 4,45 2.5 1.5 0.4 4.4
50-100 32 0.2 04 004 | 444 0 2 1.5 0.88 438
{ o) ] Water Content 2 <o s smas e CEht] 130 s 538 san Permesbility 39csits | Infiltration Rate 5 5 12

' Fielmoisoge | 333Kpa | L500Kpa | 4% i TSP e e ok el y jiagda AL
Depth (em) .

i peages | ez B Kipl s | BD(giem3)] FD{grfem3) | Yotal Porosiy s mh Class avh Class
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Table D-3-3-3-10 Laboratory Test of Soil Profile No. 227 (Soil Series 5) in Sarbaz

Area: SARBAZ ' _ s adhia
Sﬂi' Seﬁes H 5 H L EN 1§
Soil Profite No. : 227 A sl
Soil & Water La. : SCWRC _ o gl R i
Lab. No. : . 3 kbt o s
(St 34 F Panicle sizz classes (rm) (Ao v M) Ba S saap | 0wy P e T JUTER FTICI 18 B ETT SN
. Sand sit Clay Gravel (e pubeg i)
Expth (em) Horzon Texture SP FHs OC%
. 2-005% 0,05 « 0.002 <0002 > Ece* | 0"3{dt/m)
0-20 A 4 34 | 62 C 45.52 048 | . 8 1.41
20-30 Bwl 5 41 54 C 44 9 0.58 8.07 0.99
50-100f Bw?2 7 41 52 C 45.94 041 8.12 0.8
100-150]  Cr 7 39 | 54 C 48.11 0.36 817 | 0.69
ez Bsy |vaelB b o dliagy] dpean| g Hodits | dassokiodst] pa e | putesne | et
. Ava P Ava. K aalph Sypsum . ExMa CEC
Cepthéem; Tod N ESP SAR BS %
ppm p.p-m TNV % Meg/L00g Soil o 8 aee 1019 Sl
0-20 0.16 47 476 | 46.86 35.1 . 1.12
20-30{ 0016 } 24.4 350 | 46.86 : 32 : 1.24
50-100 48.96 ' | 3026 | - 0.58
100-150 54.77 : 27.22 | 06
{mii 3 (00015, ) e oS (RS S g
Soluble Cations (meg/h) Soluble Anions (juegl)
Depih (en)
Ca—r Mg+ Nat K+ Sum CO3.- BCO3 - cl- SO~ Sum
0-20 24 0.8 1.42 0.13 475 0 3 1.5 0.29 4.79
20-50 2.3 1.2 1.76 017 } 593 0 35 2 0.33 583
50-100 1.6 1.6 0.74 0.07 | 4.01 0 A 2 0.03 4.03
100-150] 2.4 0.4 0.71 0.04 ) 3.55 0 2 . 1.5 0.02 3.52
{fafiiy 3 Water Content % dym i 33 e Rl s L 3 Pormeability 35 25 ilrasion Rate 5 o 350
Fielmoisnure | 333Kpa | 1500Kpa A N zAak el s ods Ul Fudde oS
Depthicny .
et | pnea] JSdes | BDIgreani eigam ]| Tolst Perosity % anh - Class auh Class

0-20 17.5 34 15 135 | 2.56 52.7
20-30 | 205 33 17 1.37 2.6 52.6
30-1000 214 34 15 155 | 2.56 52.75
100-1301 17.82 33 17 1.37 2.6 52.69
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Table D-3-3-3-11  Laboratory Test of Soil Profile No. 55 (Soil Scries 6) in Sarbaz

Area: SARBAZ _ 3 Aibis
Soil Series ! B ' ) T g e
Soil Profile No, : 55 HELE Y STV PR
Soil & Water La.:  SCWRC AT LY P
Lab, No.: - ' B p bl s et
( Sius) 130 o Particle sizg clastes (mm) ( ok Af) A2 33 un 3 oy £ Fugtags Vet B, | Jeageas
Sang Silt Clay Gravel (e podey § et}
Depth (om) Herizen Texurs sp PHz QC%
. 3.005 .05 -0.002 <0002 >2 Ece*10*3{ds/m)
0-15 ~Ap 18 26 56 20-30 C 62.1 0.48 7.85 2.01
15-30 Bwl 24 24 52 15-20 C © 593 0.3 7.96 1.89
30-45 Bw2 38 28 44 50 C 72.28 0.43 8.04 08 !
+45 C >75 ;
ISRV R P! R BN B N P LEVEY pTEIO [FRNENERR) U
.-\v;. -4 EN R i g R Gypsum XN CEC . ':
Depth(om) | o Esp 5AR as
_ ppm ppm | TNV Mo/ 100g Soil £ o 4 a2 ¥ 5 8 e |
0-15 | 019 | 216 | 430 {4756 146 045 !
15-30 | 0.16 26 320 | 457 13.48 0.53 i
30-45 0.014 13.4 184 51.51 : 11.48 0.82
(il 5] (35 2 ¥ 5,9 ) it 4388 (4 P8 el dfasgleind
Soluble Cations (meg) : Soldble Anions (meq)
Depth (erm)
Catr Mg+ Na+ K+ Sum co3-- HCD3 - cl. S04 - Surp :
0151 16 | 24 | 064 | 009 | 473 0 3 15 0.2 47 .
15-30 ) 0.5 19 { 0.58 | 0.02 3 0 2 1 0.08 3.08
3045 | 16 16 | 1.04 | 006 | 43 0 25 |15 022 | 422 !
[E= e B Wnu_cwjmw. g nd tm NPT Sy i Permeasiliy Spitcsits Tafiltrtion Rate 4% 5%
| Ficldmoimee | 33kpa | 1500Kp | gau e TAs: | e il b3S oty el 0%
Bepth (emy ;
: oy | ponts il Seya | BO(fond) | PD(gremd} | Total Perosiy 2 envh Class awh Chss
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Table D-3-3-3-12

Laboratory Test of Soil Profile No. 225 (Soil Series 7) in Sarbaz

Areat SARBAZ + 4ikia
Soil Series 7 P A g
Soil Profile No. ¢ 225 : P E s
Soil & WaterLa.: SCWRC : i PR AT LR SR
Lab, No, : : t st il st
£l ] 3 Parliclcsi;.cclassu(mm) ( Sapaap )l uod 43 b 1 wily [T Y .,,sb-a cyu [ A B8, | S ia
Sand sile Clay Gravel : a3 et o) :
Cepth (am) Horizen . Texture sp PH CCle
2.005 | 005.0002 | <osor »2 ) ' Ecs*10*3(ds/m) :

0-25 |  Ap 23 33 44 C 46.18 0.78 766 | 229
25-50 Bw 22 28 50 C 49.46 - 0.52 8.02 6.5%
30-90 | Bkl 18 34 48 : C 64,47 0.52 3.08 0.44

90-150] Bk2 | 24 | 38 | 38 CL 45.43 0.47 814 | 027

e sy | e ] e ] A = RIEREVEVIN IET=CHILENER SRNTTYFVPI DR JPy BN
P yak | s | Gepeam Ex CEC :

epthiem; | TowtN £sp SAR B
ppm p.pm TNV Meq/100g Soil 1 5.8 2201t 5,9 e :

0-25 0.2 314 335 54,54 17.74 : 0.4
25501 0.014 25 176 547 14,6 0.83
30-90 5477 ) ' 13.22 ' 0.52

90-150 5477 | 14.96 - 0.5
{ i 5] (A0 200109 ) Ul il 58 : (3 ATy 0 ) Sn il
Sotuble Cations (meg/t) . Soluble Anitna {mevy1)
Depth {cro) - . :
Car— Mg | Na+ K~ Sum CO3-- HCO3 . Cl- S04-- Sum

0-25 { 42 { 26 | 074 | 032 | 786 0 3 25 | 241 | 791
25-50 | 24 i6 § 118 | o1 | 528 | o 3 2 027 | 527
50-90 4 04 | 078 | 006 | 5.24 0 3 2 027 | 5.27

90-150} 24 1.6 { 071 | 002 | 473 0 15 2 1.18 | 468
2 A ] Water Coatent % aynye oS 2u3 spaen gl epeiegia| e Permeability 3,849 . Infitration Rate ¢ iy 354
Ficld moistore | 323Kpa | 1500 %pa G i gAplk Tt 3 eile RS cele o fafiia wls
Death (em> - . L
iy | gz n]l Ly | 3D (grend) | PD{grem3)] Total Poresity % cmh Class emh Class
025 | 2277 | 35 | 18 | 141 | 257 | s486
_;5-50 21.97 36 17 1.4 2.54 55.12
50-90 23.79 34 15 1.45 2.64 54.92
90-130| 20.78 31 14 1.33 26 51.15
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Table D-3-3-3-13  Laboratory Test of Soil Profile No. 60 (Soil Series 8) in Sarbaz

Area: SARBAZ + 4ihiy
Soil Series : 8 HLR NP
Soil Profile No. : 60 S E s
Soil & Water La.: SCWRC A N FIR T
Lab. Ne. : Ty I W
( e} O] g Partics size classes (inm) (ol o Sh) B i aep oy £ sy vostuga | el X, | Toubaapn
Send silt Cly | Goaver (e bt ) '
Bxepth (cm) Honzen Fexture 5P Pifs OC%
1005 | cos-00m | <oom »2 Eet*10"3{d/m)

0-20 Ap 26 34 40 2 C-CL 46.18 0.41 8.03 0.31
20-45| Bwl | 10 | 46 44 12 SIC 75.3 0.38 8.1 0.62
45801 Bw2 | 21 | 33 | 46 C 61.8 042 | 818 | 044
80150 Bwg 24 34 42 C 43.54 0.31 3.12 037
(b aR) e e iy dye e # RN THI JEIE 0 FTICHE S [V LEIFTREIR PFTE AR Py XS

. .\\'.1. ? Ave K syl Ala Gypsum o Ma CEC )
Depth (em) Towi ¥ ESP AR 88+
Frm ppm TNV % Mo/ 100g Sonl Zx e 8 w301y 2 A

0-20 0.016 23 304 543 939 0.37
20-45 | 0014 10.2 248 53.84 9.74 0.67
45-80 543 9.04 0.71
80-150 54.3 8 0.63
(nftec) 3o T LA S G s (5 2l 8 s st gleind

Soluble Catiotte (M1} Soluble Anjons {mogil)
Pepth (cm)
- Ca— Mg— Nat K+ Swn C03.- HCO3 - Cl- S04 - Sum

0-20¢ 1.7 1.7 | 045 011 3.96 0 25 1.5 0.07 407
20-45 2 0.8 0.8 0.11 37 0 2.5 H 0.25 375
45-80 1.6 1.6 0.9 0.08 4.18 0 2.5 1.5 0.2] 421

80-150 1.2 12 0.69 0.06 3.15 0 1.5, 1.5 0.12 312
(A e Water Conient > Sanpand s i (3] (8 i 3 ey Permeability 3,:3-:;,-!.}1 o Inﬁl’.n.m'.m.n Raie o 2it
: Field meurwe | 353 Kpa 1500 Kpa G Ak hi [P FP=t et b hejidue % {4 . ol g el s
Depth (om) _ .
o i | p i iim] Sey s | BD(gremd) | PD{grfam3) | Tewl Poresiv *a anh Cixss cmh Class

020 | 1601 | 38 | 16 | 1.38 | 254 | 5433
20-45 16.13 23 13 1.39 2.51 55.38
45-80 1572 ) 32 15 1.38 2.5 352
80-150| 15.61 32 17 1.45 2.66 34,51
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D3.3.4  Soils in Tang Sorkh

- (D General Descrlptlons of Soil Series in Tang Sorkh _

| In ’I‘angsorkh four soils are observed namely l)Eutrlc Leptosols i m hills, 2)Calcaric Camblsols in old
altuvial fan and plateaus, 3)Calcaric Regosols in gravelly alluvial fans, and 4)Calcanc Fluwsols in
. river beds. Eutnc Leptosols is observed at hilly area where marl is extenswely dxstnbuted Th1s '
- soil contains hlgh percentage of stones and soil depth is very shallow. Young apple trees were
_ recently plantcd in this soil and 1mgated by pump 1mgatnon from the Boshar river.  Drip lmgatlon '
system was introduced for irrigation due to coarse texture Calcaric Camblsols is one of major soils
in this area, whlch is formmg old alluwal fans and plateaus. Texture of this s01l is heavy but it
contams high percentage of gravel and stone. Most aréa of this' soil is utiliaed as rangeland and -
'partly as dry farmland Carcaric Regosols is also one of major sonls in thls area and it forms gravelly
alluvial fans Most area of this sonl is irrigated by gravity system for wheat and partly apple trees.

_ Calcanc Fluwsols is formmg lower river bank terrace of the Boshar river.

(2) Soil Senes and Umts in Tang uOl”kh

~ Soils of Tang Sorkh area are located on five physmgraphlc umts and contam six sml series as follows:

Tab!e D 3-—3-4 1 Sonl Senes in Tang Sorkh

Physiography Soil Series " 1ISDA Soll’laxonomy(1999) : FAQ-Unesco Iranian Fourth

No. | Area % | - Family Subgourp Order ©(1989) Approxirtation
{ha) R - : . .

Plateaux 1 87| 7% |Fine-leamy, mixed,|Typic Inceptisols  |Calcaric Brown soils -
S Coe thermic . |Haploxerepts | . . |Cambisols ) S
Gravelly 2 268] 22% |Loamy-skeletal, - Typic ~ |Entisols Calcaric Régosols| Allavio-colluvial soils

Alluvial Fans ) carbonatic, thermic  {Xerorthents : . .
Old  Alluvial] 3 310f 25% |Fine-loamy, : Fluventic Inceptisols  [Calcaric - Brown soils -
Fans b carbonatic, thermic  |Haploxerepts Cambisols - . ;
' 41 . 0% |Clayey-skeletal, - [Fluventic Inceptisols  |Calcaric © | Brown seils
R o o carbonatic, thermic  {Haploxerepts - S Cambisols g :
River Beds 5 1971 16% |Finé-loamy, .. |Typic - - |Entisols Calcaric Fluvisols Sualiﬁgd Alluvial soils
- carbonatic, thermic | Xerofluvents | -~ . - R : :
Hills 6 2591 21% |Loamy-skeletal, . ]Lithic - |Entisols  [Euiric Leptosols {Lithosols
mixed, (calcareous),|Xerorthents : : .
: - [thermic : : C ‘ :
Miscellaneous 108] 3% B e . ) . 3
Total 12291 34%
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_ Table D-3.3-4-2 _Soil Units in Tang Sorkh

l‘hysrognphy Boil Soil Area  Area  Soil Series
~ Serics Mapping . Ratio  Area Ratio
: Unit (ha) (%) ~ (ha) (%)
Plateau 1 L1 . 87  0.07 87 %
Gravelly 2 2.1 A4 3% 268 2%
Alluvial Fan C22 154 13%
S ] 23 73 6% - :
Old Alluvial 3 3.1 120 0% 310 25%
- Fan 4 4.1 190 15% .
* River Bed 5 5.1 29 2% 197 16%
T : o 5.2 168 14%
Hill - 6 6.1 259 21% 259 21% -
Miscellacous RW 108 9% 108 9%

Totat : S0 1,229 100% 1,229 100%

1)No.1 Soil Series
 Onthe map, it has been spe'ciﬁed as 1.1, and in the classiﬁcation it has been classified ds_:
- “Fme loamy, mrxed thermlc ’lyplc Haploxerepts

B ~This sorl is deep of brown color (10 YR 4/3), clay loam, structureless, 15 20% coarse gravels (O 20 em,
: " Ap, ochric eplpedon) ona laycr of brown color (10 YR 4/3) clay loam, angular blocky structure, 30-
- 40% coarse gravels (20-38 cm Bwl cambrc honzon) on a layer of brown color (10 YR 4./3) clay
loam angular blocky structure 5% coarse gravels (38-70 cm, Bw2 cambm horizon) on a layer of
ycll_owrsh brown (10 YR 5/4), silty c_]ay loam, angular blocky struoture {70-105 cm, Bw3, cambic
horizon) on a layer of yellowish brown (10 YR 5/4), clay loam, massive, common mycelia of lime
- (105-150 e, ©), ' - S B

_The representatwe prof e of this soil s senes s Spec1ﬁed as No 25 Ln 30° 26° 61N and 51° 46° O1E.

The No 1 soil serres contains one-separated mapping unit as follows:

- Unif 1.1 No. 1 soil series with clasy Joam surface texture 15-35% coarse gravels in subsoil
; and topsoxl 2-5% overall and 5-8% transversal slopes moderate micro relief and ‘water

erosion.

Zl No.2 ooil éerles _

| ,. On ilré mao, it has been spécif'red aél2.1, 2.2, 2.3 and in tlre c]assiﬁcathH it has been classified as:
"‘I'Joamstkele_tal., caroorratr'c,:.thérmic, Typic )lero_rthenrs”_.

Thrs sl)i] io Very deep (nloro than 120 .c‘m), at places rleeo of dark .yeHoWis'h brown color (10 YR 4l’4),

* clay loam, massive, 20-30% coarse gravels (0-20 cm, Ap, ochric epipedon) on a fayer of dark
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yellowish brown color (10 YR 4/4), sandy clay loam, massive, 50-60% coarse gravels (20-55 em, C1)
on a layer of yellowish brown color (10 YR 5/4), sandy clay loam, massive, 40-50% coarse gravels
{55-110 ¢m, C2) on a layer of hght olive brown color (2.5 Y 5/4), silty clay loam, massive, 5-10%
coarse gravels (110-150 cm, C3).

The representative profile of this soil series 1s specified as No. 27 in 30 2r 18N and 51° 45’ 71E.
The No.2 soil series contains three separated mapping units as follows

- Unit 2.1 No.2 soil series with clay loam surface texture, 3'5-75% coarse gravels in subsoil
and 15-35% coarse gravels in topsoil, 2-5% overall and 1-2% transversal slopes, slight
micro relief, moderate water erosion.

- Unit2.2 No.2 soil serles with clay loam surface texture, 35- 75% coarse gravels in subsoil

and 15-35% coarse graveis in topsoﬂ 2-5% overall and transversal slopes slight micro relief,
moderate water erosion. '

- Unit 2.3 No.2 soil series with clay loam surface texture 35-75% coarse gravels in subsoﬂ
and 15-35% coarse gravels in topsoil, more than 75% coarse gravgls within depth of 80-120

~em., 2-5% overall and transversal terraced slopes, moderate and micro relief water erosion,
3) Nq..3 soil series
| On the map, it has been specified as .3.1 and in the ciaéﬁiﬁcétion it h_as been élassiﬁed as.:
“Fina.- loamy, carbonatic, thermic, Fluventic Héploxerepts”.

This soil is very deep of dark yellowish brown (10 YR 4/4), blay .1oa'm, fine anguiar blocky structure
(0 15 em, A, ochric eplpedon) on a layer of brown color (10 YR 5/4), slity clay loam, angular blocky
structure (15-55 cm, Bw1, cambic honzon) on a layer of olive brown color (2.5 Y 4/4) sifty clay !oam

weak angular blocky sfructure (55-100 cm, Bw2, cambic horizon) on a layer of weathered shale (100-
150 ecm, Cr) '

The representatlve prof le of this soil series specified as No.30 in 30° 26” 60N and 51 45" 56E. The =~

No.3 soil series contains one-separated mapping unit as follows:

- Unit 3.1 No.3 soil series with clay loam surface texture, 3-15% coarse gravelé in topsoil,Z-

5% overall and transversal slopes, moderate micro relief and water erosion.

4) No.4 soil series

On the map, it has been specified as 4.1 and in the classification it has been cl_assiﬁed as:
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“Clayey- skeletal, carbonatic, thermic, Fluventic Haploxerepts™.

This soil is moderately deep (50-80 cm) of brown color (7.5 YR 4/4), clay, fine angular blocky
strﬁcnue, 20-30% coarse gravels (0-15 cm., Ap, ochric epipedon) on a layer of brown color (7.5 YR
4/4), clay, medium angular blocky structure, 40-50% coarse gravels (15-35 cm, Bw, cambic horizon)
on a layer of brown color (7.5 YR 4/4), clay, massive, 50-60% coarse gravel and stones (35-70 cm,
C1)on a layer with more than 75% coarse gravels and stones (+70 cm, C2).

The representative pr‘oﬁle'of this soil series is specified as No.35 in 30° 27° 90N and 51° 44° 79E.

The No.4 soil series contains one-separated mapping units as follows:

- Unit 4.1 No.4 soil series with clay surface texture, 35-75% coarse gravels and stones in
subsoil and 15-35% coarse gravels in topsoil, more than 75% coarse gravels and stones
- within depth of 50-80 cm., 2-5% overall and transversal sldpes, moderate micro relief and

water erosion.
5) No.5 soil series
- On the map, it has been élﬁeciﬁed as 5.1, 5.2 .z-ind in the classification it has been classified as:
.“Fine-'loamy? 'c'arb.ona_tic, therﬁlic, Typic Xeroﬂu_ve_nts”.

~ This soil is'very deep grou'ndlwa_ter table, 1.20-2m, at places 2-3m dark yellowish brown color (10 YR
4/4), loam, massive (0-15 cm, A, ochric epidedon) on a layer of yellowish brown color (10 YR 5/4),
clay loam, massive (15-45 cm, C1) on a layer of olive brown color (2.5 Y 4/4) silty clay loam, coarse
'platy.str_u'cture, common medium distinct light brown motties (7.5 YR 6/4) (45-80 cm, Cgl) on a layer
~ of olive brown color (2.5 Y 4/4), loam, massive, many coarse prominent light brown mottles (7.5 YR
5/6) (80-100 cm, Cg2) on a layer of dark yellowish brown color (10 YR 4/4), loam, massive many
coarse prominent light browa motttes (7.5 YR 5/6) (100-150 cm, C) on a layer of olive color (5 Y 4/4),
loam, massive (150-200 cm, Cg).

The répresentative profile of this soil series specified as No.43 in 30° 28” 88N and 51° 45’ 10E. The

No.5 soil series contains two separated mapping units as follows:

_ Unit 5.1 No.5 soil series with loam surface texture, 0-2% slope, slight micro relief and
 water erosion, groundwater table 1.2-2'm., slight hydfomorphy and flooding hazards.
Z Unit 5.2 No.5 soil series with loam surface texture, 0-2% slope, moderate micro relief and

water erosion, groundwater table 2-3m, moderate-flooding hazards.
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6) No.6 soil series
On the map, it has been specified as 6.1 and in the classification it has been classified as:
“Loamy- skeletal,, mixed (calcareous), thermic, Lithic, Xerorthents”.

T’his SOfl__is very shallow (10-25 cm), olive brown color (2.5 Y 5/4), clay, .massiv'e, 6()-70% sfones and
coarse gravels (0-18 em., A) 0verlying by weathered shale (paralithic) (+18 cm., Cr).

The representatlve profile of this soil series specxﬁed as No. 34 in 30 26° 27N and 51° a4 94E. The

No.6 soil series contains one- separated mappmg unit as follows:

. Unit 6.1 No.6 soil series w1th clay surface texture, 35~ 75% coarse gravels in subsoil and
 35-75% stones in topsoil, weathered shales wnthm depth of 10-25 ci, 5- 8% overall and 8-

2% transversa! slopes strong micro rehef moderate water erosion,
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(3) Soil Propertics in Tang Sorkh |

Soils are generally clayey in Tang Sorkh as show in Table D-3-3-4-3, Gravel conteﬁt is generally high.
Soil units 2.2 and 3.1 have relatively .high permeability (Rapid-medium by USDA); The pH of soils
are alkaline (7.39 — 7.98) and organic matter éonfent is 1.23 % in average. '

Table D-3-3-4-3 Soil Properties in Tang Sorkh

Physiogeaphy- | Soil | Mapping | Profile Texture (%) - - Texture|{ pH | OC (Depth|f Sa Ib
. |series| - Unit Clay Silt Sand | Gravel . &) | () | (glem’)} (em/hr)
. - 1%0.002|0.002-0.05] 0.052 | >2mm : :
Plateaus 1 11} 25 40 C 38 29 175! C-CL | 7.60f 081j [50 LA . 121
i 28 38 n 301 - 251 CL : 0.64] 1.00
32 501 28 22 20 C - 1,150 1.00
Ave, 43 30 0 27 2i : 760, 087 1.17 1.40 1.21
Gravelly - 2 2.1 29 42 42 - 16 1.5 SiC 0.92f 1.50 0.85
Alluvial Fan 22 27 40 34 26 25| C-CL | 7.56] 091} 1.50 7.94
: 23 26 43 34 - 18 25 ¢ - 2.01] L350
: 41 47 35 - 18 500 C - 0.52) 0.80
Ave. 48 35 - 13 38 1.27 L15
Old Alluvial] 3 3.1 30 40 38 221 - 10| €-CL ] 798} 0.85] 0.90 6.37
Yan : 33 60 26 14] . 30, C 1.07{ 035} -
’ : Ave, 50 32 18] - - 20 096 0.63 6.37
q 4.1 35 - 68 - 28 4 251 C 7.72] 1.3%9] 0.70
36 56 44 0 - 40| SiC 3.75] 070
’ : Ave. 62 36 2 33 | 7172|2577 070
River Bed . 5 5.1 43 44 34 22 0] L 7390 119 1.50] - 0.97,
: S 52 31 . 0 . 30 34 40| " CL : 1.66] 0.70
37 27 30 46 0] L 0.79] 1.50
38 AT © 33 20 151 C© 136 1.50
Ave, .37 31§ - 33| - 18 : 1.27] 1.23
Hil o - [ 6.1 34 56 30 14 651 C : 1.294. 0.18
: 44 52 24 24 - 15 C 0.55) 0.15
Ave. 54 27 19 » 33 : 0.92] 0.17
Miscellaneous |RW .
Total : 47 33 21 24 7.65] 1.23] 100 140 - 347
(Notes) ~ - - . ‘

1}  Soil texture, pl, Organic Carbon Content, Specific gravity are for topsoil.
2)  When depth is 1.50m or more, actual depth is more than mentioned depth.
3)  Soil texture abbreviation ' : :
C:Clay, CL:Clay Loam, SiC:Silty Clay, SiCL: Silty Clay Loam, SiL: Silty Loam, L:Leam, LSa: Loamy Sand,
~ SaC: Sandy Clay, SaCL: Sandy Clay Leam, Sal: Sandy Loam
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(4) Laboratory Test Results of Representative Profiles in Tang Sorkh

Table D-3-3-4-4  Laboratory Test of Soil Profile No. 25 (Soil Series 1) in Tang Sorkh

Area: TANG SORKH ) + Aihia

Soil Series ; 1 $ A g

Soil Profile No, : 25 T r A e

Soll & Water La. 1 SCWRC _ Corel A S

Lab, No. : ) T aligla s s

{ i) 3] ¥ Particle size classes (mun) ( Siadie 4 R0 Hi S 2 po iy EL¥ aays PR TR S . P S
. Sand Sile Clay Gravel ' (s .uodu.i-.;nﬂ)
Depth (cm) Henzon . Tedture 5P PHs oCe

2.005 | 005.0002| <0002 >3 Ecc* 10~ (dvim)

0-20 Ap 29 31 40 {15-20]| C-CL - 422 0.38 -71.6 0.81
20-38 | Bwl 25 39 36 | 30-40 CL 48.66 032 | 7.57 2,76

38-70 | Bw2 25 40 35 5 CL - 40.79 0.39 7.75 0.43
70-105| Bw3 20 47 33 . SICL 43.04 0.37 7.75 0.25
105-1504 C 27 | 40 33 - CL 4047 | 038 7.95 0.08
LR (R3] i il | e S edi] djerap = A gt Jﬂsdﬁgﬁ P E TR [FTTRTETRCTR B PR PT AT )
Ava P Aw K ilyh il Gvpyurn, . Ex My - CEC
Depth (cm) Tolal N . EsP SAR B3%s
ppm ppm THY % Meq:100g Soil Ia g8 sa ity (9 e ’
0-20 |- 0016 | 18.8 | 200 | 43.84 - 22.61 0.55
20-38| 018 | 146 | 420 | 2292 | 2643 037
38-70 38.26 22.61 | 053
70-105 45,7 : . 15.65 0.63
105-150 : | 52.91 o 16 . 0.6
§ aiihe) 3ot (£ P PRI IR 13 . (A ot 0 ) diee iigd
Soluble Cations (meqfl) ' ' " Soluble Aniors (zneg/1)
Depth {an) - -
Cy— Mg N+ K+ Sum COI - HCO3 . Cl- p:to 2 B Sum
0-20 2 1 068 | 008 | 3.76 0 0.5 2 1.18 3.68
2038 2.1 05 | 043 | 011 | 314 0 1.5 1.5 0.19 | 3.19
38-70] 16 16 | 068 | 0.07 | 3.95 0 1.5 0.35 3.85
70-105) 25 04 | 076 | 004 | 37 0 1.5 0.24 3.74
105-1500 2.4 04 | 071 | 007 | 358 0 1.5 0.14 3.64
( iasids) (o] Water Cantent 4% 2 gosud 2t Oy (g} 1 i 13 g . Permeability 345yl Initlrrarion Rate o 155
Ficld maisnre | 333 Kpa 1500 Xpa o i zhads el Faide oS el g fafia Ceds
Depth {om} : '
whome jes b eladvi] Ky = | BD(griamd) | BD (Rriem3) | Tota! Parosity %5 anh Class arh Class

38-70 | 1334 36 17 i.4 2.59 54.05
70-105] - 154 35 14 1.39 2.6 33.46
105-150 1594 31 13 136 | 2.64 51.52
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Table D-3-3-4-5 Laboratory Test of Soil Profile No. 27 (Soil Series 2} in Tang Sorkh
Area: " TANG SORKH . ikl
Soil Series : 2 H R
Sail Profile No. ! a7 7l iy
Soil & Water La.: SCWRC 1ol 5 RA AL
Lah, No. : sallta s s
(Siyoed Pasticle sizs clatses (e (i 4 ) At sm s ity PWaen | i | s g, ] e
Sand Silt Cly Gravel { A podajend
Depih (cm) Hurizon Teause sp FHs oc
2-005 | 005.0002 | <0002 »2 Ece1073(dvm) )
0-20 Ap 26 34 40 | 20-30 C-CL 40.79 0.73 7.56 0.91
20-55 Cl 60 6 34 | 50-60 SaCL 35 0.32 8.01 0.1
55-110 C2 - 55 10 35 140-50 SaCL 38.34 0.35 8.07 0.12
116-1501 C3 20 40 | 40 5-10 SiCL 39.22 0.29 8.02 0.083
(a3 Ey e N R B £ NENTIPNUNN JRIETHTEIENTEY R TEEDRtRy QISR SUCHe) S 7 I o
: an? | awx | wags | oy BxMa CEC
Oepth (am) Toul N ESP 3AR BS%
: ppm ppm THY% Meq/100g Soil Ak p £ 1mp ety I e
- . ]
0.20 | 0.016 56 120 | 54.07 247 0.3
20-550 001 | 86 | 112 | 543 24.35 0.58
55-110 53.61 28.17 04
110-150 5337 27.22 0.47
(afita} 3] (A8 20y L8 e} S e U6 (& B P P I P R
Solubte Cations (meyT) Saluble Anions (menTy
Depth (am)
Carr+ Mg+t Nat K+ Sum CO3¥-- HCO3 - Cl- 504 -- Sum
020 | 47 2 | 055 | 009 | 734 0 2 2 3.3 73
20-55{ L6 0.8 | 064 | 008 | 3.12 0 2z 1 014 | 3.14
55-110 1.5 1.5 0.5 009 | 3.59 0 2.5 1 0.04 3.54
110-150 2.8 04 0.6 0.11 ] 3.91 1 2.5 1 (.33 3.83
(el et Wucharm%-mr-._.-‘ un 32 2y g (33} g (L} Py Permeability 3 cuil [niiliration Rate o 3% 355
Ficldmoiture | 333Kps | 1500km | wal s T o e Lol B ety yufla| O3S
Deepth {em)
ety | faiass| Lapya | 8D (gfond)| PDMgsan3) ] Total Porosity % an/h Class awh Class
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Table D-3-3-4-6

Area:

Laboratory Test of Soil Profile No. 30 {Soil Series 3) in Tang Sorkh

TANG SORKH

L Akkla
Soil Series ; _ 3 T W)
Soil Profile No. : 30 s A f e a ek
Soil & Water La.:  SCWRC . T LRV
Lab. No. ! : 2 A 5 A
€SB 5] Panlicle siz¢: classes (mm) (b 4 )bf) Aiich o wp < g4l aan S cte ] g Sus, | S
: Sand i cly | Gl : (e b )
Depth (am) Horizon : . Texture - ip o BHa o
. 2-005 ] 005-0002] <0002 »2 ' Ece® 10A3{dsm)
015 | A 22 | 38 | 40 | 10 ) ccv ! 4903 ) o041 | 708 | 0385
15-55| Bwl | 9 56 35 ' SiCL 35.55 0.35 8 0,75
55-100] Bw? 11 55 | 34 SiCL 30.73 0.35 8.04 0.32
w0o-150] Cr - B
s T B SV T DT PR a{.;;,a = B | ot | i | | et ca
AP AaX |magm | Gyun Exda CEC ' .
Dephicn} | Towd - : _ ESP SaR a5
) ppm ppm TV % Megi100g Soil Ra a8 xe p oty 2 00
0-15 | 0.016 { 218 | 112 | 54.55 1565 0.49
15-55 | 0.014 11.8 112 | 54.77 1522 0.54
55-100 54,55 14.96 0.46
( S} i3ed] (1 oty 8 ) bl sls (4 o9 ) U st
. Soluble Cations (megh) " Sohible Anors (meg)
Depth {em)
Carr Mgi+ Nat X+ Sum co3- HCO3 - - SO4-- Sum
0-15{ 22 | 12 | 064 | 009 | 413 2.5 1.5 0.12 | 4.12
15-35 2.4 0.4 0.64 0.07 { 3.51 1.5 0.06 3.56
55-100 2 0.8 0.55 0.07 | 342 2 1 0.34 3.34
(Al ] Wata Content % e pord 2ee o gmin iy| w0 gmia i tap Permeabiliy 35 s Infiltration Pae o 3 15
| Fieldmoisnwre | 333Kpa | 1500Kpa | ysts A= Ak | celup peie w3 el y ilal o8
Depth (em) . .
it a—napey | etoiapht Sy | BD (gem3) | PO (grem3) | Toul Porosity % awh Clagy anh Clasy
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Table D-3-3-4-7 Labofat()ry Test of Soil Profile No. 35 (Soil Series 4) in Tang Sorkh

Areat TANG SORKH ¢ Aills

Soil Series : . 4. 3 elE g e
Saeil Profile No. : ) 35 t B E ol e ak
- Soil & Water La.: SCWRC AT E LRIy
Eb. No. : . . ) 1 it g e
(i) Lﬁ @ Paticte sizs clusses from) (e 40 249 0 24 sa o o oy | s | pwrdos, | Josns
Sand Sikt Clay Cravel ’ (e Druadagj )
Depth {em) Horizon Lo . Texture sP PHs OC%
2005 005 -0002 <0002 >2 X Ece*10*3(ds/m)
0-15 | Ap 4 28 | 68 |20-30 C 60.95 038 | 772 | 139
15-35] Bw 18 [ 26 | s6 |40-50 C 52.44 03 79| 113
35-70 Cl 21 27 52 50-60 C 4827 041 7.92 0.43
+70 C2 ‘ . ' >15
(g ey |l e eyl dpenen | g8 | dtscsee foassitiens| Mipnaes | oo [ e gl e
. AP Aak | sk | Gypsum B Mg CEC
Depth (em) Total N oo ESP SAR BSea
. ppm pom TNV% Meg/100g Soil o p S a3 Ny I e
0-15 0.16 13.8 408 | 10.38 56.34 0.36
15-35 014 | 1786 240 | 34.08 47.48 0.45
35-70 | 0.014 | 51.75 o 32 0.53
(il 52 (90005 i dime il : (AT gt
. . Scluble Carions (meyl) . Seluble Anicas (meght)
Depth (cm)
Caer Mg+ Nr‘-_ K+ Sum CO3.- HCO3 - Cl- S04 - - Sum
0-15 238 04 0.46 0.07 in 0 2 1.5 0.29. 3.79
15-35| 16 08 | 035 [ 006 [ 296 0 | LS i 0.4 2.9
35-70 2 1.2 0.63 0.04 302 0 : 2 1.5 0.37 3.87
{ Al Seid \;»Vata Corten % 2y o et e 3 genicn 23] ey Permeatilify 380l Infifzration Rate o5 s 2 5
- | Fieldmoisture | 333Kpa | 1¥0Kp | grt - ghyde et g il WS Cele g il L3S
Pepta(em) | - . , . .
ol pren ey § pas50 % a5 | BD{glem3)] PO (gfand) | Totat Porosity % «m'h Class arth Class
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Table D-3-3-4-8

Laboratory Test of Soil Profile No. 43 (Soil Series 5) in Tang Sorkh

TANG SORKH

Area: + Aihia
Soil Series : 5 1R g e
Sail Profile No. : 43 R YR
Soil & Water La.:  SCWRC ol g A AL
Lab, No. : s atiusla
(Fsibas) ] B Paticle size classes (mum) (a2 o) hse 2 2w iy £Ld e p s aia | g A, | Jougsen
Sand Silt Clay Gravel {3 uibep) o)
Depth {an) Honzon Tedure sp R PHy OC%
"1 o2.008 |005-000z| <0002 >2 : E¢a*104Ydsin) )
0-15 A 44 34 22 L 40,74 0.53 739 1.19
15-45 Cl1 29 42 29 CL 41.7 0.43 77 | 083
45-80 | Cgl 11 56 33 SiCL 48.5 0,53 7.85 0.58
80-100] Cg2 | 38 | 38 24 L | a4 048 | 18 | oss
o-1s0] ¢ 49 28 23 L 39.44 0.39 8.01 0.5
SR BN T B Rt [ NTTPRY I T & Hidper | JAS MR Mg s | aptgie 2o | gt s
’ AP Ava. K [ETCN R e Ex N.a CEC
Lzepth {am) Towl N ESP SAR BS %
pgm p.pm TM.V % Meq 100g Soil i p £ aca a1, 3 S
0-15 | 016 | 198 | 136 | 543 13.22 0.24
15-45 | 014 | 172 | 136 | 54.77 13.57 0.61
45-80 54.55 2435 0.35
30-100 54,77 14.52 0.52
100150 5477 13.22 . 0.22
(.:‘1-933-)6‘1 (A 2002 GYe) distee g3 S (A 2 0¥ o5 Ny dsbes glesad
Sohuble Catiors (meg/i) Soluble Aniocs (meg1)
Depth {cm)
Crr Mgts Nart Kt Sum Co3. HCO3 - Cl- SO - Sum
0-15 i 38 111 038 ] 014 ] 542 0 3.5 1.5 0.49 549
15-451 16 1.9 | 081 | 0.06 | 437 0 2.5 1.5 038 | 438
45-30| 22 25 1 054 | 009 | 533 1. 2.5 1.5 0.28 5.28
80-1001 2 2 074 | 009 | 483 0 25 1.5 0.8 48
100-150] 1.6 2 03 | 007 | 397 0 2 15 0.41 391
{ i) 5] Water Content % Sm poed 20 0 Ui (23] e geais ) ey Permeability 3iinjlis Infitration Rate o u 3,il
Fildowisne | 333Kps | 1500Kpa eysi] S A el 3 faiides oS Fete g aiihen o
Depth (em) : .
| wimeatagay b oetpnoai]l Ly | BD {grem3)| PD (grem3) | Total Porosity % anh Class =h Class
0-15 | 1652 | 23 11 1.3 | 262 | 49.62
1545 | 21.64 31 12 133 | 259 | 5135
4580 | 244 32 15 137 | 266 515
80-100] 19.93 19 10 135 ] 293 | 46.08
100-150f 22.18 | 20 12 133 | 267 | 4981
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Table D-3-3-4-9  Laboratory Test of Soil Profile No. 34 (Soil Series 6) in Tang Sorkh

Area: TANG SORKH 3 Adhia
Soil Series : 6 § U g
Soil Profile No. : 34 LY RN P
Soil & Water La.: SCWRC F GPRU EWAT ST W)
Lab, No. : 1 fula T o jled
e I Particle stz clases (mm) (Glpay M) DI poayp | ity £ 2a Suajs | eud Ko, | Jwgean
Sand Sik Clay Gravel (5 0 la§ gusd)
Depth (em} Horizon Tewre Sp- PHy OC%
2005 | oos-0002| <o >2 Ect*107}dsm)
0-18 A 14 30 56 60-70 C 1.29
18-100 Cr weathered sha]e
(A Bt B L I RENTNY ) S R &= MadBai | Gt HSegis]  Jhanesan | ptende cnd | g Bpted e
Ava P Ava K b 1 Gypsum Ex Na CEC
Depthi{em) | Yol ™ ESP SAR Bs%
Ppm ppm TNV% Meq/100g Soil s ¢ 8 s 33 13,8 J5e
{ fgitod) G (38 32 8158 ) e S (5 PO 8 ) gl
. . Soluble Caticos (meg ) Seluble Aniors (ineqlt)
Depth (crn)
Carv Mgr+ Mat K+ Sum €Oo3-- HCO3 - ci- 504-- Sum
(il 3] Warer Content % 5w pt nd vt i gemin 5] Ly pmie 1)) Foge Permeability 3 <l Tafiltration Ratc o i 345
Field moisture § 33.3Kpa | 1500Kpa H gath - eArde e g il ws =l g il s
Depth (cm) :
iy | pliyes sl Sy | BD (gram)| PD{grem3) | Total Porosity % cmh Class anh Class
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D3.35  Soils in Zeras

(1) General Description . o

Zeras is formed mostly by very steep slope and flat area is very scarce. Red colour soils are
extensively covering this area even at very steep slope so that all area is grazéd and dry farming is
carried out even éxt Very steep slopes up 1o approximately 50%. Soil te_:xtlire of siopeé is hea\fy and
“depth is generally very deep. Although soil contains high percentage of stone and gravel,
'. permeability is slow due to heavy texture. Since permeablhty is slow and texture is clayey, surface
runoff easily occurs and soils are easily eroded where heavnly grazed or 1mproper1y -cultivated.

Severe gully erosions are observed in such areas wherc fand is not properly managed.

" (2) Soil Series and Umts in Zeras

' Smis of Zeras area are ]ocated on three phys;ographlc DRits and contain three soil series as follows

Tah!e D-3-3-5-1 Sml Serlfs in Zeras

Physiography Boil Series USDA Soil Taxonomy (1999) FAO-Unesco Iranian Fourth
) No. | Area % Family Subgourp Order (1989) Approximation
) (may : o , : S
Old  Allpvial] | 159 30% [Clayey-skeletal, Fluventic Inceptisols [Calcaric Brown soils
Fans ’ carbonatic, . |Haplustepts Cambisols
- hyperthermic ' 1 -
Plateaux 2 116] 22% {Fine, carbonatic, | Typic Inceptisols {Calcaric Brown soils
hyperthermic Haplustepts Cambisols
Platcaux  &[ 3 260 49% |Fine, " carbonatic, Typic Inceptisols |Haplic Calcisols |Calic Brown soils
Hills . "~ - thyperthermic Calciustepts :
Fotal 535 100%
. Table D-3-3-5-2  Seil Units in Zeras
Physiography  Seil Soil Area Area Sail Series
i Series  Mapping ~ Ratioc  Area  Ratio
. " Unit {(ha) - (%)  (ha) (%)
Old Alluvial i 1.1 - 5661 1% 158.48 30%
Fan 1.2 101.87 19%
Plateau 2 2.1 - 68.59 13% 115.89 22%
22 473 9%
: - 2.3 * )
Plateau & 3 31 27.21 5% 259832 49%
Hill 3.2 2496 . 5%
3.3 3129 6%
3.4 100.2 . 1%%
35 © 76.16 14%%
Total 534.19  100%

1) No.1 Soil Series

(Note) * Soil unit 2.3 s dominant in Plateau, but not enough surveyed.

On the map it has been specified as 1.1, 1.2 and in the classification it has been classified as:
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“clayey-skeletal, carbonatic, hyperthermic, Fluventic Haplustepts”.

~This soil is shallow (25-50 cm.) of dark yellowish brown color (10 YR 4/4), silty clay loam,
 structureless, 15-35% stones (0-15 cm, Ap, ochric epipedon) on a layer of brown color (7.5 YR 4/4),
silty clay,_ medium angular blocky structure, 40% stones aﬁd boulders (15-35 cm., Bwi, cambic
horizon), O\f:erlying by brown color (7.5 YR 4/4), silty clay, medium angular blocky structure, 1%
scconday lime as powdery pockets, more than 75% stones (+35 cm,, Bw2, Cambic horizon).

The re;lréseﬁtative profile of this soil series, specified as No.1 in 31° 34’ S2N and 50° 19° S3E. The

No.1 soil series contains two separated mapping units as follows:

- Unit1.1 No.1 soil series with silty clay loam surface texture, 35-75% stones and boulders
in subsoil, 15-35% stones in tbpéoil, more than 75% stones and bdulders within depth of 25-
50 cm, 2-5% overall and 1-2% transversal slopes, sligh’{' micro relief and water erosion.
-2 Unit12 No.l sdil series with silty clay foam surface texture, 35- 75%‘st0nes éhd boulders
in subsonl 15- 35% stones in topsoil, more than 75% stones and boulders within depth of 25-

" 50 cm, 2- 5% overall and transversal slopes Sllght micro relief, moderate water erosion.
2) No.2_ soil series
| On the map, it has been speciﬁed as 2.1, 2.2; 2.3 and in the classification, it has been élaésiﬁed as:
‘.‘Fine, carbonatic, hyi)eftllérmic, Typic Haphistepts”_. |

This soil is very deep of brown color (10 YR 4/3), silty clay loam, fine angular structure, 3-15% stones
(0-20 cm, Ap, ochric epipedon) on a layer of brown (7.5 YR 4/3), silty clay, angular blocky structure
(20-45 c¢m, Bwl, cambic horizorl) on a layer of brown color {7.5 YR 4/4), silty clay, angular blocky
'structure, 1% seclﬁndary lime as mycelia (45-80 cm, Bw2, cambic horizon) on a layer of brown color

| (75 YR 4:"4), silty clay, angular_blocky structure, 1% secondary lime as mycelia (80-150 cm, Bw3,
cambic horizon). - ' '

“The réprés.eﬁtativé profile of this soil series, specified as No.2 in 31° 34’ 58N and 50° 20’ 98E. The

No.2 soil series contains three separated.mapping unis as fotlows:

- Unit 2.1 No.2 soil_serieé with silty caly loam surface texture, 3-15% stones in topsoil, 2-
5% overall and 1-2% transversal slopes slight micro relief and water erosion.

- Unit22 No.2 soil series w1th sifty clay loam surface texture, 15-35% stones in topso:l 5-

8% overall and 2-5% transversal slopes, moderate micro relief and water erosion.

- Unit 23 No.2 soil series with silty clay loam surface texture, 3-15% coarse gravels in

topsoil, 40-70% slope, strong micro relief and water erosion.
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3 No.3 soil series

On the map, it has been speclf ed as 3.1, 3.2, 3. 3 34,35 and in the clasmﬁoatron 1t has been
classified as: '

“Fine, oarbonatic, hyperthermic, Typic calciu'stepts”. '

. . This soil is very deep {more than 120 cm. ) at places deep (80~120 cm.) of dark yellow1sh brown color,
.(10 YR 4/4), silty clay loam, strucmreless 15-35% coarse gravels or stones ((}~20 cm., Ap, ochne
eprpedon) on a layer of dark yellowish brown color (10 YR 4/4) srlty olay, strong angular blocky -
structure, 10- 15% secondary lime as powdery pockets and concretron (20»60 cm., Bkl calcic horizon)

' on a layer of dark yellowrsh brown eolor (10 YR 4/4) silty clay, angular blocky structure, 5-8%
| secondary lime as powdery pockets and concretion (60 100 cm,, Bk2 calcxc horrzon) on a layer of
- dark yellowish brown color (10° YR 4/4), srlty clay, angular blocky structure 2% lime as powdery
pockets (100-200 cm., Bw cambic honzon) ' '

The representative profile of this soilseries, specified as No.7 in 31° 34° 94N and 50° 20° 0E. The
No.3 soil series _contains five separated mapping units as follows: o '

- Unit 3 '1 No.3 soll series ‘with sﬂty clay loam surface texture 15 35% coarse gravels in )
' topsoil, 2-5% overall and 1-2% transversal slopes sllght micro relief and water erosron
- Unit 3.2 No.3 soil series with silty clay loam surface texture 3-15% stones in topsorl 2—

5% overall and transversal slopes slight micro reltef moderate water erosron

- Unit 3.3 No.3 sorl series with srlty clay loam, 13- 35% stones in topsoﬂ more than 75% o

" coarse gravels and stones within depth of 80-120 cm, 2-5% overall and 5-8% transversal
slopes, moderate micro relref and water erosion. ' _ o

- Unit 3. 4 No 3 soil series with sﬂty clay loam surface texture 15- 35% coarse gravels mn
topsoil, more than 75% coarse gravels and stones within depth of 80-120 cm., S 8% overall
and 8-12% transversal slopes, moderate micro relief and water erosion. '

~ Unit 3.5 No.3 soil series with szlty clay loam surface texture, 15- 35% coarse gravels in

topsoil, 2-5% overall and 8-12% transversal slopes, strong micro rehef and waler erosion.
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(3) Soil Pmpertles in Zeras-

Soils are generally clay loamy in Zeras as show in Table D-3-3-5-3. Gravel content is generally high.
Permeability is generally slow. The pH of soils are alkaline (7.69 - 7.91) and organic matter content is
low as 0.98 % in average. '

Table D-3-3-5-3  Soil Properties in Zeras

Physiography | Soil | Mapping |Profile Texturg (%) ’ Texture | pH | OC | Depth Sa b
. serivs | Unit _ Clay | Silt Sand | Gravel (%) | () [{gfer’)] (em/hr)
o : - 1<0.002] 0.002-0.05 | 0.05-2 | >2 mm '
Old Alluvial] 1 L1 i 34 52 14 25| sicL [7.69) 1.06f 070 0.72
Fan 12
Flateaus 2 2.1 2 36 58 6 o ol sicL j7e1] 124 150l 133 1o
: 2.2 . .
23 12 34 43 18 9| SiCL 0.98 1.70 128
13 40 58 2] 7.5|SiC-SiCL 078] - 1.50
14 £2{ 5 4 15]  sic 0.30
15 247 30 46 50 L 2.15
16 34 AR 18 9] SiCL 0.81 1.50 T
17 gl - 52 10 175] SiCL 0.66 ]
18 36] 54 10| 5| SicL |- | 0s9 B
19 34 52 4 - 9 SiCL 081 1.50
| 20 32 R 12 iz5] SiCL 0.33
22 40 44 16 45] SiC-SiCL 0.81
23 38 . 54 38 45| SiCL 0.81 1.20
24 33 40 26 25]  CL 1.35 . i
o : Ave. 36 49 15 2t 0.92 1.43 328
Plateaux &| 3 34 4 CC R . . .
Hills 32 ] 3 6 . 50 14 9] SiCL 1.00 1.50
"33 I - - : '
34 9 36 52 12 25 SiCL 0.72 120
3.5 7 36 58 6 25f SiCL |7.87] 0.77] 150 1.18
_ - Ave, 35 53 il 20 7.57] 083 1.40 1.18
Total s 36 L 14 20 7.82] 093] 138l 133 1ss
(Motes) ) !

1}  Soil texture, pH, Orgamc Carbon Conterm, Spectﬂc gravity are for top soil.
- 2)  When depth is 1.50m or more, actual depth is more than mentioned depth.
3) - Suil texture abbreviation
- C:Clay, CL:Clay Loam, -SiC: Sllty Clay, SiCL: Sllty Clay Lnam Sik: Silty Leam, L:Ecam, LSa: Loamy Sand,
5aC: Sandy Clay, SaCL Sandy Clay Loam, Sal.: Sandy Loam
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(5) Laboratory Test Results of Representétive Profiles in Zeras

Table D-3-3-5-4  Laboratory Test of Soil Profile No. | (Soil Series 1) in Zeras

Area :

ZERAS

+ i,
Soil Series : 1 Pl g
Seil Profile No. : 1 PR E iy el
Soil & Water La.: SCWRC T RY. TRTEN I
Lab. No. : : ALY P B PN
(@ TP S Pafticle size classes (mm} (Mﬂj)u)m'-";i 2 ) oy Eud rap P ¥ ELT PN gw;u&, Aofaa
B o Sand silt Clay Gravel (e S onla )
Deptk (e} Hortzon Testure Sp L P Es
o 2005 | 005-0002 | <oom >1 ' ‘ Ect*10°3{ds/m)
0-15 Ap 14 52 34 | 15-35| SICL | 3762 2.61 769 | 106
15-35 | - Bwl 11 49 40 40 Sic 36.55 0.5 7.9 0.5
35-70 | Bw2 15 43 42 | >75 SIC | 44.29 0.38 8.1 0.37
et B e or ] BT IR PERSTE I Hedian | A QtacE] e s | ppteied | SREL e
S AP A.va.!.\' :3,—1‘;:-& G)M Ex % - L'.E.C - .
Cepthfem) | Toul X : ESP SAR a3 %
: Ppm ppm THV% Meg/h0vg Soil Si £ e ol 4 )
0-15 0.14 684 216 | 49.65 14.17 5.04
1535 | 0014 | 118 | 200 | 52.21 14.96 0.71
35-70 | 49.65 15.22 0.62
( imsides) 31 U 530 8 ) ) s g 38 (3 T ) s el
Schibls Cations (megl) Sohuble Ariors (meq)
Depth (cm)
Ca— Mg+ N+ K+ Sun ©C03e. HCO3 - . 504-- Sun
0-15 8.8 5.6 12.5 029 | 25.19 5 .16 4.1 231
15-35 34 0.5 o 0.13 503 3 1.5 0.48 4.98
35-70 1.5 1.5 | 0.76 | 012 | 3.88 2.5 1 0.34 3.84
{ Fiastlas} G Wter Conters Yo 25m 0 Sz s oy QI O grmine 23 2 Permeability 4.8 Cyids fnfiitrauon Rate ; % 202
| Fiedmoumoue | 333Kpa | 1300Kpm Al N T el i us oty e s
Depth (o) . o :
t iy Zeges | e izl Ky | BDgiemd) | PD(grrom3) | Total Poresity %o anh Clasy anh Class
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Table D-3-3-5-4

Areat |
Soil Series:
Soil Profile No. :

Soil & WaterLa, :

Laboratory Test of Soil Profile No.

ZERAS
2
2

SCWRC

2 (Soi! Series 2) in Zeras

s ik

{Iﬂi\i_)-l
L Y ST I
RN ERN LRIy |

Lab. No. : LTy TR
R Particte size classes (mm) ( fnfae s =) 52 fi soa o iy Fsar | iOa | pwdon,| Jagas
) “Sand il Cly Travel _ (e i3 i)
Bepth (cm) Herizon - Teduge sp PH1 0C%
- ’ 2-005 [005.0002] <0002 =3 _ Ecc* 10 3(dvm) ’
0-20 Ap 6 58 36 | 3-15 SICL 44 44 0.58 7.91 1.24
20-45 ] Bwl 7 51 42 SIC 44 82 0.48 8.07 0.75
43-30 | Bw? 3 33 44 SIC 43,91 0.47 8.25 0.38
80-150] Bw3 2 55 40 SIC 43,15 0.33 8.3 0.17
(2E e sad [N VY T VYUY B = JAailae SIS ST umean | oapesiie 2l | g Regs s
. Ave P Ava X [Er- ey Grypsum Ex MNa . CEC .
Dethiomy {  Toual N ) 259 SAR asw
) ppm ppm TEV % Mol 005 Sva) Ha f a9, 8 :
0-20 | 016 | 434 | 230 ] 4826 18.43 0.48
20-45 1 0014 116 312 43 17.74 0.79
45-80 | - 47.79 17.39 0.93
80-150 43849 14.96 1.03
(e} S (€ N TR R (o M S
. Saluble Catios {megl) Soluble Aaions (megl)
Depith (em)
Carr Mg+ Nav & Sum CO3 - - HCO3 + ci- 504-- Sum
0-20 37 1.3 076 | 016 | 592 0 4 1.5 ‘0.4 5.9
20-45 2 16 | 107 | 02 | 487 0 3 1 0.9 49
45-80 1% 1.5 1.21 0.31 474 0 .3 1.5 0.23 473
80-150| 2.8 1] 1.42 | 009 | 531 0 2.5 1.3 1.27 5.27
{ sy o} Water Content 3 sim yoof 202 ompmmn i aymiagn) e Permesbrlity &5 =35 Infiltration Rate v sy 3.9
Fietdmoisure | 33.3%pa | 1500Kpa | san EEN EX PN Cole St 58 ety fefiia] L3S
Zepch{em} : : i ; : )
. Ay fey | piaicas] Jaeia | BDig and)| PD(grand) | Toul Porosity %% anh Clazs eanh " Class
0-20 | 182 32 | 16 | 133 | 259} 5133
2045 | 1703 | 30 14 | 136 ] 250 | 5251
| 43-80 [6.5 - 30 14 [.35 | 2.59 52.6
80-150f 1431 | 32 | 17 | 137 | 259 | 529
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Table D-3-3-5-4  Laboratory Test of Soil Profile No, 7 (Soil Series 3) in Zeras

Area: ZERAS s Adlals
Seil Series : 3 R PP
Soil Profile No. : 7 s BAF s fad
- Soil & Water La. : SCWRC pod gl i
" Lab. No. : 2 AR g L
R DR R Putcle size clawsea (mm) { fufbe s oo paen | 1 oy AICTPO Y ETCr =N B I PO
Sard Sik Clay Grave) c {J"-le"“_}q'-d)
Depth (cm) Honzen Texture P PHs oCts
: ) 1005 0.05 -0.002 <0002 >3 E&® 103 dv/m)
0-20 AD 6 58 36 15-35 SICL 46.53 046 7.87 0.77
20-60 | Bki 5 45 50 SIC. | 4725 0.46 8.16 | 045
60-100| Bk2 3 51 46 SIC 7211 | 03 828 | 025
100-150]  Bw 7 51 42 ' SIC 7678 036 | 835 | 013
(Al o] S [ESPAVS R QTN VUL [ PRORTS B SR s | ARSI ] A g ea gt | i o | g Sepis s
#2 | oAwE | oS | Gypeum TN cEC :
Depthfomy | Tourx ESP sar B3 %
: >rm P.Rm TNV% Meg/100g Soil i s a3 N e -
0-20 | 0.014 | 336 | 312 | 49.65 18.43 0.58
20-60 1 0.014 6.4 216 | 5035 16.35 0,92
60-100 1§ 51.28 16 0.45
100-130 53.84 16.35 0.83
(i B PN NS NIRRT (5 Py T i slen e i
Saluble Cations (meq/l) " Soluble Asicns (megl)
Degih con) :
Ca— Mg— ¥ ] e Sum Co3-- HCO3 - c- 504-- Sum
0201t 28 Jog-lom]owz|asi| o 35 ] 002 | 452
20-60 2.4 09 1.i8 | 0.11 | 4.59 0 3 15 0.1 - 4.6
60-100] 08 18 052 )1 004 | 3.16 0 1.5 1.5 0.15 13
100-130 2.1 0.3 095 | 0.08 3.63 0 2 1.5 0.12° 3.62
{ ity Sl Water Contens 3 g 20 o o3 a3 gk 333 00 gectia 139 P Permeability 3y <dds Infiltration Rate ; =2 -l
Field mosmre | 333 Kpa 1500 Kpa iy PN TAaA by y it oIS b p e g
Eepth {an) -
ity | e cizbal Sasha | BD(gram3) | PD (grfem® | Toal Poresiy % owh Class aquh Class
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D3.4 Basic Infiltration Rate

D3.4.1 Method applied for Survey' and Analysis

Infiltration rate is the rate with which water penetrates into the soil from the soil surface.

significant parameter of soil in relation 16 irrigation practices.

Double cylindcr method was used to measure the intake rate.

allowed to penetrate into the soil throgh cylinder of about 15-25cm dial_heter, and the rate of

In this standard method, water is

penetration (as high of water normally in mm) is measured by the time. (Normally in minute)

The readings of cumulative penetration are then plotted against elapsed time in norma! or logarithmic

paper, on which the best curve is fitted. Formula used for calculation is:

b=CT"
1, =60 CT"
n=m-1
I.h = aTy'
 T,=600n

a, b= parameters from plotted curve

D = cumulative mﬁltratlon {cm)

- T= Time (mm)

Lv = Average inf l&ation rate (cm/hr)
I, = Basic infiltration rate (cm/hr)

T = a/(60(n+1))

. I =instantaneous infiltration rate (cm)

_I=aT“+b

D342 Classification of Permeability '

Standards of classification of permeability are as follows:

Table D-3-4-1 Classnﬂcatlou of Permeablhty

D-83

USDA . Soil Fnstitute of fran
Grade| Classification | Basic Intake Rate (cmv/hr) Grade | Classification | Basic Intake Rate (cm/hr)
1 Rapid >25.00 { Very Rapid >25.00
2 |Rapid - Medium 2500-6.25 2 Papid 25.00 - 6.00 L
3 . Mediom - 6.25-2,00 3 Moderate 6.00-2.00
4 | Medium - Stow 2.00-0.50 4 Slow 2.00-0.10
5 Slow 0.50-0.§25 5 Very Slow <Q.1
6 Very Slow <0.125 )




D3.43 Result of the In'ﬁlt_ration Survey

Inﬁltratlon survey has been carried ont totally at 25 sites in the study arcas. The results are
summarized in Tablo D-3-4-2 and details are shown in Table D— —4 3.

Table D-3-4-2 Companson of Infiltratlon Rate by Areas

‘Study Area ' Baszc Inﬁltratlon Rate (Ib cmfhr)

. : : Max . Meanr . .- Min

Vastegan 9.035 5002 - 2,012
Chaman Goh—BaZOﬁ . 71652 3.045 . 0.753
Sarbaz 1073000 4729 1797
Tang Sorkh : 7.944 3470 0.855
Zetas - . . - 3.282 -1.547 - .0.720

Max, Mean,Min . 10.731 - 3.559 . 0.720

Maxnnum mﬁltratlon rate is observed at 10 731 cm/hr in Soxl Umt 8. 1 in Sarbaz, and followed by

© - 9.035 e/l in 8011 Unit 3.1 in Vastegan Those 1nﬁltratlon rat&e are evaluated as ‘Rapld-Mednum ’

~ by USDA and “Rapld” by Sail Institute of Iran. On the other hand permeablhty of Zeras is generally
- slow comparmg to other four areas Average permeab:hty of Zeras is 1.547 em/hr that is “Medlum- _
Slow” by USDA and “Slow” by So11 Institute of Iran. '
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Table D-3-4-3  Basic Infiltration Rate in the Study Area

5

Vastegan S -
No. Profile.  Soil _ Basic Infiltration Rate (Ib)  Average Grading
No. Serics  No,l No.2 No3 - (em/hr) USDA Iranian Soil nstitute
1 222 1.3 12.285 . 8256 5644 8,728 Rapid-Medium Rapid
2 143 4.1 3281 - 2179 4161 3207 . Medivm © Moderate
3 143 3.1 8832 8698 . 9.576  9.035 Rapid-Medium Rapid
4 174 6.2 2561 2660 3.145 27789 Medium Moderate
5 161 11 2553 2770 7404 4242 Medium _ Moderate
6 - 146 5.1 2008 2204 1.825 2.012 Medium Moderate
Average . : 5.002
Chaman Gori-Bazoft o N .
No. Profile.  Seil  Basic Infiloation Rate (Ib)  Average Grading :
: No. Series  No.l No.2 No3 (cm/hr) _ USDA . Iranian Soil Institute
1 120 1.1+1.2 - 4057 12141 6757 7652 Rapid-Medivm Rapid
2 109 31 T4.232 . 1373 3324 2976 Medium Moderate
3 126 32 1.173 1.173 1273 1206 Medium-Stow ) Slow
4 112 22 - 0346 0946 - 0.966 0.733 Medium-Slow " Slow
S5 117 - 3.1 2069 3937 1912 2639 Medium Moderate
Average 3.045 :
Sarbaz Co : e
No. Profile. - Seil  BasicInfilmation Raie (Ib)  Average © Grading
- No. Series  No.l No.2 No3  (cm/hr) USDA Iranian Soil Institute
1 755 6.1 4126 2514 3368 3503 Medivm Moderate
267 31 6689 1239 2671 3533 Medium . Moderate
3 - 60 . 81 - 11617 8090 [2487 10.731 Rapid-Medium Rapid
4 81 51 - 1221 0866 3304 1,797 Medium-Slow " Slow
5 64 3. 0 - 4887 3824 3536 4.082 Medium Moderate
Average 4,729 N ]
" Tang Sorkh - : o . L .
No. Profile. - Soil  Basic Infiliration Raté (Ib)  Average . Grading e
._No. Seriecs  No.l - Ne2 No.3 (cm/hr) USDA - Iranian Soil Institute
1 25 11 I.177 0951 1501 1208 Medium-Slow - © Slow
2 43 5.1 1389 0673 0.344 0.96% Medium-Slow Slow
3 27 22 - 3755 10,167 9910 . 7944 Rapid-Medizm Rapid
4 - 30 . 31 6413 5089 7622 6375 Rapid-Medium Rapid
5 0029 S 21 1.040 0OR16 " 0.708 0.855 Medium-Slow - - Slow
Average - ] ) 3470
Zeras o :
. No. Profile. - Soil Basic Infiltration Rate {1b) . Average Grading .
No, Series  No.l No2 - No3 {cm/lr) USDA Iranian Soil Institut
1 2 - 23 - 23536 447% 2831 3282  Medium - Moderate
2.2 .21 0510 2217 . 028% 1.605 Medinm-Slow Stow
3.7 - 35 1675 1.286. . 0.575 [.I79 Medium-Slow Slow
4 i 1.1 - 1048 0640 0471 0.720 - Medium-Slow Slow
Average 1.547
D-8



D.4 Land Classification (Phase-2)

Table D-4-1 Evaluation Criteria for Land Classification for lr}'igation
{Soil Instiluze of fran, MOA)

4 G H p 2. Z 11 52 Al -
A a 1 ENED-didl} WI-O-Pi- F

Subisoil Permesbility (between 0,20 and 1.20m dep('h) Tentative Subsoil Permeability Rating by Subsoil IHeaviest Horizon
11 "Very rapid” (*25 cmifhr, Maximum Land Class 111} c

2 : "Rapid” (from 6 to 25 cm/h, Maximum Land Class 1) L

3 1 "Moderate” (from 2 to 6 ¢mvh, Maximum Land Class 1) M&H

4 ; "Slow™ (from 0.1 to 2 cm/h, Maximum Land Class [1) ¥ {non massive structure)

5 "Very slow" (<0.1 cow/h, Maxiroum Land Class 181) V {massive stoucture)

Subsoil stoniness (percentage of coarse fragment by volume between 0.2 and 0,80m)
no symbol : Sise of coarse fragment are not disttaguished (Maxisum land Class 1
£ : Between 15 and 35% of coarse fragments {(Maximum Land Class 11)
G: Between 35 and 75% of coarse frapments (Maximum Land Class 1)
Z;>75% (Maximum Land Class 1V?)
Topsoil texture (top 20em)

72 "Very coarse” sand - coarse sand (Maximum Land Class (V) U.S. System

C : "Coarse” Loany coarse sand, fine sand {(Maximum Land Class 11F) 2-0.2mm: coarse sand
L ; "Light" Coarst sandy toam, toarny fine sand (Maximum Land Class ) 0.2-0.05mm: fine sand
M : "Medivm” Loam, fine sandy loam, silt loam, silt (Maximum Land ClassT) 0.05-0,002mm: silt

H : "Heavy™ Clay loam, silty clay loam, sandy clay loam {Maximum Land Class 1) <0.002mm: clay

¥ : "Very heavy” Sandy clay, silty clay, clay (Maximum Land Class I[}
Topsoil stoniness {Volume by % and Maximum Land Class)

Velume % |[Fine Coarse }Stones |Boulders Coarse fragments
vels |Grvels Fine gravels: size betwean 2rmn and 2 5cm
3-15% (O ()11 1(S)11  FHb)-IE Coarse gravels: size between 2.5 and 7.5cm
15-35% (1] g1l s-HI b-111 Stones: size between 7.5 and 25¢m
35-75% F-111 GV |51V B-1¥ Boulders: size above 25em
>75% Z-1V Z-V1 Z-V1 Z-Y1
Soil Depth
1o symbol : "Very deep” > 120cm Maxivauns Land Class
1 :"Deep™ 80 - 120cm Limiting Fine sandy loam or finer {Coarser than fae sandy loam
2 :"Moderately deep” 50 ~ 80cm Layer ot 112314 ol 1{2]37{4 )
3 : "Shallow” 25 - 30cm - {ZorP Ii Ty iUIfIv I U{IMEIV]EY
4 1 "Very shallow™ 10 - 25cm L i JIEgHIJIVIIV I {IVEIV]EY

R or RW : depth <10cm
Type-limiting Layer (for seil depth) . .
Z : "Gravel Hmiting layer™ of unconsolidated gravel stone and coarse sand with at least 75%of the volume and thickness at least 30cm,
P "Paralithic (lithic like) limiting layer” of continuous coherent material having hardness of mohs scale<s.

L : "Lithic Lmiting layer™ of coherent unweathered rock having mohs scale >3,
Infiltration :
no symbet : Rale > 2an/h No limitation (Maximem Land Class ) (Mote) Splinkler for > 7em/ha
Iy : Rate 1-2em'h (Maximum Land Class I[)
iz : Rate 0.5 - lcm/ha (Maxdmem Land Class 11)
15 : Rate 0.2 - 0.5covha (Maximum Land Class V)
L7 Rate < 0,2emyba (Maximam Land Class V)
Soil Salinity : :
no symbol : Ece < 4 mmhosfem, no or very stight limitation (Maximuam 1and Class F)
8 : ECe =4 - g anmhosfen, stight salinity limitation (Maximum Land Class 1)
Sz : ECe = 8 - 16 mmhos/cm, moderate salinity limitation (Maximum Land Class HF)
5y : ECe = 16 - 52 mmbos/or, severe salinity ¥mitation (Maxinum Land Class V)
541 ECe > 32 mmhos/em, very severe sabinity limitation (Maximum Laod Class V or VI)
Soil Allalinity (for the first 75cimn of soil)
no symbol : "o altkalivity problem™ ESP<10%, pH<8.5, SAR<8 (Maximum Lasd Class 1)
Ay "slight alkalinity problem” ESP=10-15%, pH>$.5, 5AR=8-13 {(Maximum Land Class If)
Az : "smoderate alkalinity problem” £5P=15-30%, pH=8.5-9, SAR=13-30 (Maximum Land Class {134}
Ay @ "severe alkalinity problem™ ESP=30-50%, pH=9-9.5, SAR=30-70 (Maximum Lang Class V)
Ay 2 "very severe alkalinity problem™ ESP>50%, pH>9.5, SAR>70 {Maximum Land Class ¥1)

Overall Slope {fongest slope of mapping unit) When the slopes are terraced
Az "Level to very geutly sloping” 0-2% (Maximum Land Class 1) At b
B : "Gently sloping” 2-5% {(Maximum Land Ciass 11} Bt §
C : "Sloping™ 5-8% (Maximum Land Class 1§]) Cr iI
D : "Strongiy sloping™ 8-12% (Maximum Land Class V) O, 1t
E: "Modevately steep™ 12-25% (Maximum Land Class 1V/vV1} Bt 1v
T : "Steep” 25-40% (Maximum Land Class VI Fr, IV
G @ "Very steep”™ 40-70% (Maximum Land Class VI} GuLIv
H : "Extremely steep” »T0% (Maximum Land Class VI) Hi 1V
Transversal Slope Maximum Laod Class related to the Overall Siope
no symbol : stepe < 1% A B CDEF G H
a:stope= 1-2% Lo nrviIve vi vl v
b:slope =2-5% HOI L 1y VE VE VI VE
c:slope = 3-8% I HE IV v VE VI VI V[
d:slope=8-12% IV Y IV IV VI VE VI v
¢ slope = 12-25% W IV IRV VTV VE Vi
f:slope =2540% VI VE VEVI VL VT VT VI
g : slope = 40-70% VI VI ViVl VE VI VI VI .
h = slope > 70% VI VL VE V1 VI VI VE Vi (Note) IV 1Y or VI by lecal specifications
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Table D-4-1 Evaluation Criteria for Land Classification for Irvigation (2/2)
(Sail Institute of Tran, MOA)

Micro-velief {unduration within 100m distance) Ave, micro-relief Ave out & filb Earth moving (m’/ha)

none : "Mone or very slight” (Maximur tand Class [) 0-15cm <15 <375

t : "Slight" (Maximum jand Class 10) 15-30cm 7.5-15cm 375-750

2 ; "Moderate” (Maximummn land Class 111 30-60cm 15-30cm 750-1500

3 : "Strong"(Maxitmum fand Class IV) >60cm >30cm »1500
Present Erosion Status .
<Water Erosion> . Water Erosion Rating  Spacing of Rills and Gullies
noe : "N6 apperent exosion” (Maximum Land Class 1) Erosion Depth 150-500m  50-150m  50-20m <20m
E; : "Slight erosion® (Maximurn Land Class 1T) il (5-30cm) - - Ey E;
Ez ; "Moderate ergsion” (Maximum Land Class I1T) Gully (30-100cm) - E E; Es
Ey; "Severe erosion” (Maximum Land Class 1V) Gully (1-3m) E, A E: *E"

"E" : "Destroyed by gully erosion” (Maximum Land Class VI)
<Wind Erosion>
(F1) : "Stight erosion” (Maximum Land Class 1F)
{Ez) : "Moderate evosion™ (Maximum Land Class TII)
(Ex) : "Severe erosion” (Maximum Land Class IV)
Preésent Sediment Status
<Water Erosion Products>

none : "No or slight deposition” (Maximum Land Class [}

d; : "Slight deposition” (Maximum Land Class 1Y)

d; : "Moderate deposition” (Maximum Land Class 111}
&3 : "Severe deposition” (Maximum Land Class IV)
<V¥ind Ervsion Products>

none : "No or slight deposition” (Maximum Land Class Iy

{dy) : "Slight deposition” (Maximum Land Class 1)

{d:) : "Moderate deposition” (Maximum Land Class 11L)

(dy) : "Severe deposition" (Maximum Land Class ['V)

D : "Sand dunes” (Maximum Land Class V1)
Groundwater Depth
<Saline Groundwater> EC>1.5mmbhosfem
Ws 1 < 1,20m deep
W3z 1.20 - 2m deep
Wy 2 - 3m deep
Wo:3-5mdesp
<Sweet Groundwater> EC<] Smmhos/cm
W < T5cm deep
Wa 11 075 - 1.20m deep
Wy 120 -2m deep
Wy : 2 - 5m deep
Other Drainage Limitsfions

Wind Erosion Rating

No deposit and no rills by wind
Shallow rilks (5-15cm) by wind
Extreme erosin by wind

Rating of deposifion by area affected
Area < 10%

Area=10-40%

Area =40 -75%

Area>75%

Rating of deposition

willy a height < 20cm

Spars: unstabilized hummeocks of 1oose sands more than 10m apart,

Sparse unstabilized hummocks of loose sands more than 10m apart
with 2 height 0£20-100cm, or many hummocks kess than 10m witha

height <20cm.

Many unstabilized hummocks of loose sands less than 10m apast,

without sand sheets with a height of 20-100cm.

Scattered dunes > Lm height or Continuous sand sheets andfor nicro-

dunes <im thick. :

Diukes and/or sand shects > 1o thick

O : between 1.20-2m, presence of clay pan or a horizon of permeability <0 tmum/r (Class Fwithout W, H with Wa)

O, : same between 0.75 - 1.20m (Class I without W, 11 with W)

O3 same between 0.20 -0.75m {Class 111 without W, ¥V with W)

Pording Hazard Rating of Pond g
Py & "Slight limitation” by ponding {Maxémuem Land Class H) Recurrent frequency
P2 : "Moderate limitation” (Maximum Land Class TH} Duration  1-2yr  3:5vi  6-10ys
P3 : "Severe limitation” (Maximum land Class V) <2weeks Py P -
Flooding Hazard 2-bweeks Py ™ P,
Fy : "Slight” Class I {frequency &-10yr) 6-10weeks Py P P2

Fa : "Moderate” Class NI (Fequency 3-5y1}
Fy: "Severe” Class V (frequency 1-2yr)
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Table D-4-2  Land Classification and s Major Restrictions

Land Classification of Vastegan

Class Arca(ha) | Ratio (%)
1 496.84 13.6%
s 232.94 6.4%
ST 92.60 2.5%)|
ISW . 546.16 - 15.0%
ms 366.80 10.1%)
mT 33.26 0.9%
nw 1,587.98 43.5%
1M TWw 169.41 4.6%
1vs 76.91 2.1%
IVT 3.65 0.1%)
VIRW 41,38 1.1%
I 496.84 13.6%
11 871.70 23.9%
) 2,157.45 59.1%
v 80.56 2.2%
VIRW 41.38 1.1%
Total 3,647.93 100.0%
Tand Classification of Sarbaz
Class Area (ha) Ratio (%)
8T 1,129.99 21.0%
nis 98.1¢ 1.8%
11 ST 2,156.54 40.0%
IVT 371.20 6.9%
VST 1,487.66 27.6%
IV ST - VIST+ I 8T 0.00 0.0%)]
VIRW P 12.22 0.2%,
VIR 133.79 2.5%)|
I 1,129.59 21.0%
11 2,254.65 41.8%
v 1,858.86 34.5%
IV-VI+III 06.00 0.0%
VIRW 12.22 0.2%|
VIR 133.79 2.5%
Total 5,389.51 100.0%

(Note)} IV ST - VIST +

Land Classification of Zeras

Land Classification of Bazolt

Class Axea (ha) Ratio (%)
ST 252.89 10.3%)
IIST 0.00 0.0%
I ST+IVST 1,014.94 41.4%
Vs - 630.67 25.7%
VST 555.85 22,6%
1] 252.89 10.3%
n . 0.00 0.0%
HI+v 1.014.94 41.4%
v 1,186.52 48.3%
Total 2,454.35 100.0%

Land Classification of Tangsorkh

Class Area(hay | Ratio (%)
HTW - 29.12 2.4%
mT 120.32 - 9.8%
Il 8T 544.94 44.4%
i TW 167.74 13.7%
VT 258.71 21.1%,
VI RW 107.69 8.8%
il 29.12 2.4%,
m 833.00 67.8%
Iy 258.71 21.1%
V1 107.69 8.8%
Total 1,228.52 100.0%,

HI ST (1,084.46ha) omi_(ed due to outside of the area.

Class Area (ha) Ratio (%)
HsT 68.59 12.8%
HIEN 83.82 15.9%)
mT - 2496 4.7%
mST 180.46 33.8%
VT 176.36 33.0%
VIT 0.0%)
u 68.59 12.3%
111 289.24 54.1%
13% 176.36} 33.0%
VI 0,0%
Total 534.19 100.0%
(Note} 1} VITisneglected in this table, but it covers the area exteasivey.

2) Detail descriptions are in Table D-4-3 (1) to (5)

3) Location of above classified lands is presented in Figure 3-6 to 3-10 in BATABASE MAPS
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Table D-4-3(1) Land Classification Mapping for Irrigation in Vastegan (1/2)

Area

Row | Land classification class | soil | soil % Description
g
symbols & Eseries mapping (ha)
‘ :suhclasqf No. | unit
o ; moderate permeability, heavy
: s o ops o7
1 AED I ol 41 basml 632 surface soil texture, 0-2% slope.
; . : Moderate permeability heavy
: : _ | 2% o
2 NG [ 5 51 [4812] 680 surface soil texture 0-2% slope.
b V1 : Slow permeability, very heavy
-p : _ . )
3 AEo s .1 11 156971 136 surface soil texture, \xe:_ith'cred
calcareous marls (paralithic)
within depth of 30-120cm., 0-2%
i slopes '
T ; Moderate permeability, heavy
4 3H2 - Z s s 52 l15.07].482 SIirface soil texture, more than
A-E0 A . |75% fine and coarse gravels
¢ within depth of 50-80 cm., 0-2%
: slope. o
o Slow permeability very heavy
) oL : . .07,
5 4V ISW' 6 61 |546.16| 14.97 sgrface soil texture, O 2‘/0 .slopc,
- |A-E0-01-WO0 : slight hydromorphy limitaioa,
ground water table 2-3m.
Slow permezbility very heavy
' ' : 159 co:
6 WVpl-P usT! 1 12 192601 2.54 surface sojl tex11.1r6, 3-15% coarse
Bal -E1 = | gravels in topsoil , weathered
‘ calcarous marls (paralithic)
within depth of 80-120c¢m., 2-5%
j overall and 1-2% transversal
: slope, slight microrelief and water
5 erosion. '
7 : Rapid permeability, 35-75% fine
7 2GMg 1Is . 3 31 |366.80] 10.05 and .coarse gravel m subsoil,
Aa - E0 o medium surface-soil texture,
15-35% coarse gravels in topsoil,
0-2% overall and 1-2%
transversal slopes.
_ i Stow permeability, very havery
: : : i -15%
3 4V ( 1_12 mT ! o1 |13 |32 092 surface f;ml [extljtre, 3'13 76 COATSE
Bbl - El 7 gravels in topsoil . 2-3% overall
f 5 and transversal slope, slight
micorelief and water erosion.
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Table D-4-3(1) Lan.d.Classiﬁcation Mapping for Irrigation in Vastegan (2/2)

Row

Land classification

i
!
! symbols

class

soit

series

soil
mapping

unit

Description

v

(A E0-02- Wi

1

11w

subdass No.

6.2

—
1
=
N
=3
[o9)
[
[
G

Slow permeability, very heavy
surface soil texture, 0-2% slope,
moderate hydromorphy limitaion,
slightly high groundwater table
(1.2-2m). -

10 |

na

TA-E0-05-Wi

rw

64

232.44§ 637

Slow penneability verj heavy

surfacé_ soil texture, 0-2% slope,
severe hydrdmorphy limitalion, ‘
slightly high groundwater table ! -
(1-20-2m). o

11

mw

| 4V
ATED-02-W3

63

1.53

M
S
A

Slow permeabilily very heavy
surface soil texture, 0-2% slope,
n_‘iodemte hydromorphy limitaion,
moderately high gmundwéter
table (0.8-1.20cm). '

AT-ET- WO~

[IITW

432

16941} 464

© {moderate flooding hazards,

Moderate permeability, heavy
surface siol texture, 3-15% coarse
gravels in topsoil, 0-2% slope,
moderate water erosion, '
groundwater table (2-3m),-

1GLG
" "Bal - El

IR

2.1

76915 2.2

Veiy Rapid permeability, 35-75%
fine and coarse gravels in subsoi,
Hght surface soil texture, 2-3%
overall and 1-2% transversal
slopes, slight microrelief and
water erosion. -

365 6.10

Hilts

Z< M=z

Vi

RW

41381 113

Gravelly and stony River wash i

364793 100

Total
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Table D.-4~3(2) Land Classification Mapping for Irrigation in Chaman Goli-Bazoft (1/2)

Row | land classification | class | soil | soil | Area %
symbols & | series mapping (ha} Description
kubclass No. | wmit

Slow permeability, very heavy

1 .4V {g) IIST 3 31 | 543 17 surface soil texture, 3-13% coarse
- | Bal-Ei ' ) "7 |gravels in topsoil, 2-5% overall -

* |and 1-2% transversai slopes, slight
microrelief and water erosion.
Slow permesbility very heavy
5 | V@1-Z nsT | 3 | 32 |ooods! gss |surface soil te_krure, 3-15% coarse
- Bal-El - gravels in topsoil, more than 75%
' fine and coarse gtévels within
depth of 80-120 cm., 2-5% overall
and 1-2% transversal slopes, slight
mictorelief and water erosion.
L _ Slow permeability, 15-35% fine
3 4gVS mer| 1 | 11 | . | . [|and eoares gravels in subsoil, very
Bel - E2 _ - heavy surface soil textare, 15-33%
o ' |stones in topsoil, 2-5% overail and
5-8% iransversal slopes, moderate
microrelief and water erosion.
| Slow permeability, 35-75% coarse
4GVBI-P ' gravels and stones in subsoil, very
4 ST Vs | 2 | 21 |630.67) 2570 heavy surface soil texture, 35.75%
boaldess in topsoil, weathezed
calcareous mazls within depth of
80-120 cm,. 2-5% overall and
transversal slopes, moderate
microrelief and water ercsion.
Slow permeability, 15-35% fine

5 N ' 4gVB wsT! 1 12 i . and coarse gravels in subsoil, very
Ec2-B3 _ heavy surface siol textuze, 33-75%
o ' boulders in topsoil, 12-25% overali
and 5-8% ansversal slopes,
moderate microrelief, severe water
erasion.
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- Table D-4-3(2) Land Classification Mapping for Irrigation in Chaman Goli-Bazoft (2/2)

Row | Land classification | class | soil' | soi Aru %
symbols . & | series maﬁping (ha) 7 ) ' Description
kubelasy No. | unit . - . .
. . © |Slow permeability, 35-75% fine -
6 - _4GVB1-P wst| 2 | 22 is5585] 265 and eoares gravels in subsoil, \ﬁfry
Cc3 - B2 B i heavy surface soil texture, 35-75%
' boulders in topsoil, weathered
caleareous marls within depth of
80-120cm, 5-8% overall and
transversal slopes, strong
microrelief, moderaste water
. erosion.
s mST| 1 | 1 ' T
7| + | + | + lotast 4135 | . Association of 11.+12
% VST | 1 12 .
o T T pesassi000] o Tow
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Table D—4-3('3’.) Land Classification Mapping for Irrigation in Sarbaz (1/3)

Row | Land classification | cass | soil | soil | Area | % Description
symbols - & | series fnapping (ha)
' subclasd No. | unit
4H slow permeability , heavy or very
1 BT | yer | 8 | a1 [riazy| 1uo [heavy surdace soil texture , 25% |
4V ' * loverall and 1-2% transversal
Bal - El Ost| 7 71 |416.28) 643 slopes, slight microrelif and water
erosion. . o
Rapid permeability , 35-75%
L coarse gravels and stones in
; Gt 2 IHS_ . _ . |subsoil , heavy surface soil texture,
, Bal - E1 9.1 |98.11| 151 |15.35% coarse gravels in topsoil ,
' mor¢ than 75% stones and
boulders within déptirof 25-50
cm., 2-3% overalt and 1-2%
transversal slopes, slight microre
lief and water erosion. '
Slow permeability, 15-35% coarse
gravels and stones in subsoil, -
= ‘ 4 q o _ heavy surface soil texture, 15-35%
3| ol |HST| 2 {21 | - | - looarse gravels in tapsoil , 25%
: overall and 5-8% transversal
 |stopes, moderate microrelief and
water efosion.
Slow permeability, heavy surface
soil texture, 15-33% coarse gravels
: . iy 3 : - in topsoil , weathered calcarcous
‘_‘_ ——'LLBM Tl mst 4 41 - = |marls (paralithic) within depth of
: 23-50cm., 2-5% overall and
transversal slopes, slight
microreliel and water erosion.
Slow permeability, heavy surface
seil texture, 15-35% stones in
) 4 HS 2P _ | topsoil , weathered calcareons
? ST | 4 42 119913} 277 |marls (paralithic) within depth of

TGl ER

25-30 cm., 5-8% overall and
transversal slopes, moderate
microrelief and water erosior.
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Table D-4~3(3) T.and Classification Ma;ﬁping for Irrigation .in Sarbaz (2/3)

Row

Land classification

" symbols

class

&

soil

soil

sexies Lnapping

’ subc!aml No.,

unit

(ha)

Description

4gvg2-P
Bb - Cb1 - B

HIST

1104.34[

L.61

Slow permeability , 15-35%
coarse gravels in subsoil, very
heavy surface soil texture, 15-35%
coarse gravels in topsoil ,
weathered calcareous marls
(paralithic) within depth of 50-80
cnL., 2-5% to 3-8% overall and
2-5% transversal slopes, slight
microrelief and water erosion.

- 4GVg3 -7
Bo2 - B2

ST

6.1

34292

Slow permeability , 35-75%
coarse gravels and stones and
boulders in subsoil , vely heavy
surface soil texture, 15.35% coarse
pravels in topsoil , more than 75%
stones and boulders within depth

{of 25-50 cm., 2-3% overall and

transversal slopes, moderate -
microrelief and water erosion,

4V1-P
BT . D2 - B2

T

3712

514

Slow permeability, 15-35% coarse
giavcls in subsoil , very heavy
surface soil texuture weathered
calcareous marls (paralithic)
within depth of 80-120cm. 2-5 o
8-12% overall and 5-8%
wransversal slopes, moderate
microrelief and water efosion. |

4Hpd -P
Cc- D3 - E2

IV ST

31

1235.3%

19.08

Slow permeability , heavy sarface
soil textare, 153555 coarse .
gravels in topsoil , weathered
calcareous marls (paralithic)
within depth of 10-25 cm., 5-8 to
812% overall and 5-8%
transversal slopes, SUong
microrelif , moderate water
erosion.
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Table D-4-3(3) Land Classification Mapping for Irrigation in Sarbaz (3/3)

Area

Description

Row | Land dassification | class | soil | soil %
_ q"mbols & seﬁ_eé mapping (ha)
subclasy No. | unit _
Slow permeability, 15-35% coarse
_ gravels in subsoil, very heavy
 4VG1-P o surface soil texture, 35-75% coarse
0 w55 so |IVST| 9 1 33 |2233] 389 |gravels in topsoil, weathered
' calcareous marls (paralithic)
within depth of 80-120cm., 8-12%
overall and 2-5% 10 5-8%
tral_]svcrsal slopes, moderate
microrelief, severe water eosion.
Slow permeability, 35-75% stones
v - and boulders in subsoil , very
- ' : . heavy surface soil texture, 33-75%
11 4(E}Y.Bl -Z VIST| 1 1.1 - - iBoulders i $0il th
e _ _ ulders in topsoil, more than
75% stones and boulders within
depth of 80-120 ¢cm.,, 12-25%
overall and 5-8% wansversal
slopes, strong ‘
microrelief,moderate water
ergsion. '
o ela = ds e -
p | acvB-z (2 LR IS (3 e
o B3 -E2 - '-; b = :
L+ B ' Association of 1.1 + 21
doHo ‘E
BeZ - Ec :
: . e B I I
sl s |87 |52 |3
v Ebl - EI O e S
o+ . 3 Association of 4.1 + 5.1
_gve-p | B |
-"Bbl - Cbl - El
NIt VI V1 | RW 1222 | 0.18 |Gravelly and stony River wash
7 W _ . .
13 VI Vi R 133.79| 2.08 {Rocky mountaions
- = _ i : : |
= 100
§ TOTAL

D-95




Table D-4-3(4)

Land Classification Mapping for Irrigation in Tang Sorkh (172) __

Row

Land classification

symbols

class
&

subclass

soil
series

Na,

sofl

unlt

Area

mppmg (hﬂ)

Deseription

IM

Al-E1-W1.01-F1

Tw

2912

237

Moderate permeability, medium
surface soil texture, 0-2% slope,
slight microrelief and water
erosion, slightly high ground water
table (120-2m), slight

- {hydrontorphy and ﬂoodmg

hmnauons

M@
Bb2 - B2

T

3.1

12032

Moderate permeabil_ity, heavy
surface soil texture, 3-15% coarse
gravels in topsoil, 2- 5% overall
and trasversal slopes, modcratc
microrelief and water erosion.

30 H
B2 - E2

I ST

11

704

Moderate permeability, heavy
surface soil texture, 15-35%5 coarse

- |gravels in subsoil and topsoil,

2-5% overall and 5-8% transversal
slopes, moderate microrelief and
Waler erosion.

3GHg -
Bal - E2

[ST

21

4049

‘33

Moderaie permeability, 35-75%

E coarse gravels in subsoil , heavy

surface soil texture, 15-35% coarse| -
gravels in topsoil; 2-5% overal! -
and 1-2% transversal slopes, shght
microrelief, moderate water-
erosion. .

3GH
Bbt - E2

ST

22

15435

1?.5_6

Moerate permcabmty, 35-75%
coatse gravels in subsoil, heavy -
surface soil texture, 15-35% coarse
gravels in topsoil, 2-5% overall

‘|and transversal slopes, slight
. m.lcrorehe[, moderate water --_
|erosion.

3GHgl - Z
BbiZ - E2

st

2.3

5343 |

Moderate penueabihty, 35-75%
coarse gravels in subsoil, heavy
surface soil texture, 15-35% coarse
gravels in topsoi, more than 75%
coarse gravels within depth of

. {80-120 om., 2-3% overall and

mansversal terraced slopes, ~

- tmoderate microrelief and water

erosion,
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Table D-4-3(4) Land Classification Mapping for Trrigation in Tang Sorkh (2/2)

Row | Land classification | class | soil | soit | Area %
symbals & | series paapping (ha) Description
subclasy No. | wunit .
Slow permeability 35-75% coarse’
" 4GVl - Z mst! 4 | 41 100.16] 1548 gravels and stones in subsoil, very
Bb2 - E2 " | heavy surface soil textuure,
15-35% coarse gravels in topsoil,
more thaa 75% coarse gravels
within depth of 50-80 cm., 2-5%
overall and transversal slopes,
moderate microrelief and water
€rosion. :
Moderate permeability, medinm
3M - = surface soil texwe, $-2% slopes,
3 - AZEZ-WO-F2 W) 3 ) 32 jiers) 137 moderate microrelief and waptz
erosion, groand water table 2-3m.,
moderate flooding hazards.
C Moderate permeability, 35-75%
9 | 38;;84 - P wT | 6 | 61 |25871) 21,05 |30 gravels in subsoil, very
: - B2 heavy surface soil texture, 15-35%
stones in topsoif, weathered shale
within depth of 10-25cm., 5-8%
overall and 8-12% wansversal
slope, strong microrelief, moderate
WAlET Erosion.
VL . ,
10 RW VI | RW 107.96] 8.77 |Cravelly & stony river washes
H228.5% 100 Tonal
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Table D-4-3(5) 1and Classification Mapping for Trrigation in Zeras (1/2)

Row | Land classification | class | soil | soil | Area | % Description
symbals & | serles mapping (ha)
kubclasss No. | init _ :
Slow permeability, heavy surface
1 O psr| 2 | 21 |e8se |12 [0l toture3-15% stones in
Bal-El 1 topsoil, 2-5% overall&1-2%
o transversal slopes, slight
microselief and water erosion.
S _ : . [slow permeability, heavy surface
2 AHe s | 3 | a1 {2721 sgg |l texture, 15:33% coare
- Bal-El - " |gravels in topsoil, 2-5% overall &
' ' 1-2% transversal slopes, slight
microrelief and water erosion.
L Siow. permeability, 33-75% stones
3 | 4GHS3-Z | e d 4 | gy {seet 1{'}.6 and boulders in subsoil, heavy
_ Bal - El . |surface soiltexture, 15-35% stones
' ' in topsoil, more than 73% stones
and boulders within depth of
25-50 cm, 2-3% overall and 1-2%
transversal slopes, slight
microrelief and water erosion
o slow permeability, heavy surface
¢ 4H(S) ' mr ! 3 32 |2496| 467 soil texture, 3-15% stones in
Bbl-E2 ~ |topsoil, 2-5% overall and
' |transversal slopes, slight
_ microrelief, moderate water
4 : erosion. - ,
Slow permeability, heavy surface
p _4HS wsTl 2 | 22 | 473 | ggs [0il texmure, 15-35% stones in
: Ch2-E2 '  [topsoil, 5-8% overall and 2-5%
transversal slopes, moderate
miﬁoreli_ef and water erosion.
slow permeability, heavy surface
6 $HS1-Z  iper| 3 1733 |3120] 5.8 150l texture, 15-35% stones in
Bc2 - E2 . topsoil, more than 75% coarse
gravels and slones, within depth
of 80-120 ¢m., 2-3% overall and
- |5-8% transversal slopes, moderate
i microrelief ahd watér erosion
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Table D-4-3(5) Land Classification Mapping for Trrigation in Zeras (2/2)

Row | Land classification | class | soil | soil | Area | % Description
symbols & | series r:épping (ﬁa)
subclass No, | unit

: _ ~ iStow permeability, , 35-75%

. 4GHS3 - Z IIISTV '1 12 |io1.87 19'0;!. stones & boulders in subsoil,
Bbl-E2 _ heavy surface soil texture 15-35%
stones in topsoil, more than 75%
stones & boulders within depth
of 25-30cm , 2-5% overall and
transversal slopes, slight
microrelief, moderate water
erosion

Stow penﬁeabi]ity, heavy su_rfacc _

3 ) _3_1—157 VT | 3 35 17616 |1 4.26 soil texture,13-33% coarse gravels
Bd3-E3 , in wpsoil, 2-5% overall and
8-12% transversal slopes, Strong
microrelief and water erosion.
slow permeability, heavy surface
g | " AH-Z | pnpl o3 3 4 11002 | 187 [s0it texture, 15-35% coarse
1-B2 - gravels in topsoil, move than
' : 75% coarse gravels and stones
within depth of 30-120cm., 3-8%
overall and 8-12% transversal
slopes, moderate microrelief and
water erosion. ‘
. Slow permeability, heavy surface
10 L dH{m HVIT| 2 | 2.3 - A ?Oilrlem.lre, 3-15% coarse gravels
G3i-E3 _ in topsoil, 40-70% slope, strong
microrelief and water erosion.
534.19{100.00 Total
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D5 Soil Erosion (Phase-2)

Table D-5-1-1  Climate Condition of 5 Master Plan Areas

104

Meh  Aba  Aza  Dey | Bah  Esf  Far - O Khe  Tir  Mor  Sha  Total
) (Oct) (Nov) (Dec) (Jam) (Feb) (Mar) (Apr) (May). (Jun) (Jul) : (Aug)  (Sep)
Vastegan | )
Precipitation C . o : o
Rain fall (mm) 17.8 727 1373 117.8 131.8 1596 855 43.7 3.8 35 1.6 0.0 IS5
. Rainy day {days) i 3 .4 4 4 5 5 4 1 1] 1 0 32
Temperature . : L o S
~ Tmax (°C) 181 106 - 35 0.8 26 - 74 130 189 254 287 283 245 15.1
Mean °C) 85 26 33 64 42| 09 62 10 159 193 186 142 69
Min (°C) .12 540 .10 <1320 -0 -5.6 .6 3.0 64 99 . 89 38 o -1.3
Ref. ET, (mm) 911 546 338 276 347 586 789 1270 IS43 1637 1535 1272 11053
Frost days (days) : s 134
Chaman Goli-Bazofl :
Precipitation . Co :
Rain fall {mm) 230 1211 2989 2534 2064 3003 1738 1160 07 . 040 03 1.0 14745
Rainy day (days) 2 5 g 0 - 13 i2 10 7 0 i} ] 0 68
Temperature : ’ : ‘ : i : '
Tma.;{ °C) 213 14.2 54 23 4.7 8.9 14.2 220 28.9 327 320 282 17.9
Mean (°C} 135 7.5( 05 446 -1.7f 35 90 151 - 200 238 234 193 10.7
" Min (°C) 5.7 07 63 115 8.0 2.0 38 8.1 no 149 - 147 103 35
Ref ET, (mm) 4.7 405 264 721.7 300 53.6 90.0 1361 1545 1668 1500 1143 10586
" Frost days (days) ) ] ' : C 132
Sarbaz
Precipitation Sl . . . ) ;
Rain fall (mm) 53 463 107.1 1088 1149 1284 1175 385 153 8.7 1.6 0.0 6924
Rainy day (days) 0 2 4 4 4 .5 4 2 0 0 0 0 25
* Temperature : Ll o . . .
Tmax {(°C) 176 1.9 59 .24 54 94 M6 201 258 . 288 276 - 221 160
Mean (°C) 33 33 -1.6 52 0 21 2.7 _ 72 . 118 16.2 19.0 17.8 129 15
Min (°C) -1 5.4 9.0 -¥_2.8 0.6 -4.1 -0.3 35 6.6 9.1 80 36 . -1.0
Ref. ET, (mm) 110 66.9 435 38.1 43.1 549 930 1271 1531 1798 1798 1518 12471
Frost days {days) : 121
Tangsorkh -
Precipitation ) ) : : )
Rain fafl (mm} .2 93.1 1360 2113 2088 - 2161 . 1509 57.9 25 0.5 20 03 115006
Rainy day (days) 2 3 7 9 16 0 9 5 1 0 o -0 58
. Temperature o _ _ ' S o
Tmax {°C) 202 13) 738 42 57 .82 161 222 284 31l 303 266 17.9
Mean (°C) iz4 65 . 22 0.6 43 9.8 149 197 230 _22.2 182 a1
Min (*C) 46 H2 0 35 -5.9 4.6 0.7 35 75 HO 149 MO 93 42
Ref ET, (mm) 74.7 40.5 264 21.7 30.0 536 300 136.1 1545 1668 1500 1143 10586
Frost days {days) : 51
Zeras
Precipitation : : .
Rain fall {mm) 7.0 556 1512 1427 1243 1460 99.5 433 22 0.0 0.8 0.0 7726
Rainy day (days) i 4 [ 7 7 9 7 4 1] o 0 0 45
Temperature . . : ) S
Tmax (°C) 239 184 145 127 109 5.1 249 26.2_ 358 - 376 38.4 352 24._4
Mean (°C) 17.5 125 9.1 6.5 ) 72 10.0 168 204 2_6.1 ’ 28.5 200 7 255 - 174
Min (°C) 1o 66 37 02 35 4R 96 145 164 194 195 157
Ref. ETy (mm) ) 1082 61.8 384 - 378 44 831 1179 1659 1953 2192 1978 1512 14256
Frost days (days) R 4
{Mote)
Frost period
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Table D-5-1-2  Relation between Altitude and Temperature

Station ' Elevation . Mean Temperature (°C}
{m) Jan  Fcb  Mar - Apr May  Jun Jul Aug  Sep Ot Nov  Dec Ampual
Karkhane-Ghand-Yasyj 1,760 08 37 75 114 165 210 232 220 185 96 .79 4.4 12.2
Yasuj 1,860 3.0 4.4 80 136 186 235 268 260 220 16.2 10.3 59 149
Hanna : . 2,350, 725 0.6 53 99 145 189 21,7 205 155 109 6.0 1.1 102
Lerdjan 1,700 3.0 4.9 90 138 187 239 257 258 217 16.2 10.5 5.1 149
Mebrgerd 2,350 =22 0.6 4.7 79 132 178 211 19.5 158 114 5.8 0.6 9.6
Adl . 2,280 26 -03 48 162 142 187 218 210 165 111 53 1.3 102
Emam-gheis : 2,300 -3 -0 4.1 94 142 191 225 218 174 16 58 -01 101
Edalat-organ 2,500 «3.4 -0.8 32 8.7 1335 186 219 204 171 11 34 0.8 9.7
Borodjen 2,140 24 -04 4.3 9.7 - 141 187 221 209 164 111 6.3 1.8 9.8
Shahrckord 2,060 .15 1.2 6.1 106 159 208 24.1 232 18.8 132 7.6 20 119
Kohrang . 2,650 -6.6 3.7 1.5 70 134 180 218 214 172 11.5 54 2.5 87
Semirom-olia ' 2,50 28 04 5% 104 144 202 228 214 18D 126 6.4 1.1 10.8
Tzeh 764 8.3 g6 123 192 228 285 309 314 278 19.8 14.9 11.5 19.8
Annual Mean Temperature by Altitude Monthly Mean Temperature in December .
25.0 = 0.0059x+24.1297 140 .y =-0.0068x + 16.794
o RZ=09053 | 129
o 20.0 & 100
2 2 R0
.% IS.Q g 6.0
= o
gg. 10.0 g 40
E E 2.0
= 30 = 00
. 20
0.0 - -4.0
S0 500 1,000 1,500 2000 2500 3000 ) T 1,000 2,000 3,000
Altitude (m) ' Altitude (m)
Monthly Mean Tempertuse in January Monthly Mean Temperature in February
12.0 _ y=.0.0076x + 15.046 12.0 WY’--‘).OOG?}( +15.382
10.0 RY=09378 . 100
-~ 30 - —~ B0
2 6o 2 60
8 2 g 20
g 00 & g0
g 20 E ¥
40 = 20
4.0 40
8.0 - > - 6.0
0 500 LODO 1,500 2,000 2,500 3,000 0 "1,000 2,000 3,000
Altitade (m) _ ' _ Altitude (m)

Altitude at 0°C of mean temperature

Pecember 2476 m .
January - - 1,980 m
February . 2,296 m
{Note) . S ’

1} refering to Table C—2—5, Amnex C. .
2} Data of Khafr, Naghsh-bafram and Chaishotor have been omited because far from trend.
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Table D-§-1.3 .Est_imation of Frost Period of Farmland and Rangeland by Alutitude

Altinide-Avea Relation (Vestcgan) . - Acdtitude-Area Relation (Bazofl)
100%
- 90%
0%
1%
£ g 0%
i El 50%
< < A%
0%
200%
& 1%
1000 1500 2000 2500 3000 % ) ;
Altitude () 1000 1500 2000 2500 3000 3500 4000 4500
Altitucks ()
Altitado-Avea Relation (Sarkaz) C . Altitude-Arca Relaticn (Tangsérkb)
e Feb Doz
VO - ™ 10026
fuid 0%
b ) 0%
T 0%
£ ‘;g:ﬁ’ T 0%
3 o Sg o
W 2 %
200 30%
14 2%
0% - ) 1085
SO0 1500 2000 2500 3000 3500 400 4500 L
Altitude {m} L . 1000
Aliitde- Arca Rextion (Zeras) . . '
T Jan FebDec h
10085 i I———-——-——b Frost Zooc
90% |- . A
80% :
0% Frast Altitade
F 0% Dec : 2500 m
5 s : 2000
g % a0 B
< o
TI0%
20%
1%
s
500 1000 1500 2000 2500 3000 3500 4000
' Alitude (m}
Vastegan . : Churnan Gieds Bazoft
. Frost Arca . Frod Arca
Doc Tan Feb L [ ot Edb
Formbind 3 100%% 0% : Farmiand % e - s
Rangdani 20% 100% 0% : el ¥ % W
Frost Period B Frost Period B
1.5 Moalbs : 0 Months
Sardet - . Tangserkh .
Frod Arc K Frost Arcx
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Table D-5-1-4 Rainfall Duration Analysis in the Study Area
Duration and rainfall intensity equation has been analyzed utilizing the relation of short duration and

rainfall intensity in Yasuj. Its refation is as follows:
' Relation of Duration and Rainfall Intensity in Yasuj

Return Period Rainfall Intensity (mm/hr}
(yr) . 15min] 30 min] 45min] 60 min| 90 min| 120 min| 180 min| 240 min| 300 min] 360 min| Daily
2 21.8 14.5 1i.8] - - 9.9 8.6 19 6.7 6.0 54 5.1 3.0
5 3.1 197 " 164 14.0 1.8 10.8 2.0 S 79 12 6.1 4.0
- 10 373 232 18.7 16,6 14.0 i2.8 10.5 9.2 83 78 4.6
25 45,1 2716 222 200 16.8 132 124 10.8 98] - 92 5.4
Retutn Period I ) o Rainfall Amoun( (tnm} :
{y1) 15 min] 30 min] 45 min] 60 minj 90 min| 120 min| 180 min| 240 min| 300 min| 360 min| Daily
2 5.5 7.3 8.9 99] 129 . 158} . 201 24.0 27.0 30.6 72
3 7.8 9.9 120 14.0 17.7 216 27.0 316 36.0 40.2 95
10 - 93] - 116] 140 16.6 210 25.6 315 36.8 415 168 110
25 5 11.3 i3.8 16.7 20.0 252 304 37.2 43.2 49.0 552 130

For estimating short duration rainfall Rt from RT, Sherman type equation is applied as below,

R
Rt = RT(—J
ST

Where, RT: T hour rainfall (mm)

Rt: t hour rainfall (mm)
k: constant

Constant k is generally between 112 to 1/3, and 172 (0 5)is genera]ly applled in Japan Above

equatlon can be converted to following equation:

£ )-wodl £)
L kL |
og(RT °8\7)

When a_halyzing return period for two cases of 2 years and 25 years, constant k can be defined at 0.6 in

Yasuj as below.

" Duration-Rainfall (Zyr} " Duration-Rainfalt {25y1)

_~ ~
3 3
= I
o =
(2 =
2 2
1.4 ) 1 4
log(t/24) : topfti24)

Relation of Duration and Rainfall Intensity in Yasuj .
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Table D-5-1.5 Computation of Hourly Rainfall and Its Energy and Erodibility Index

Daily Rainfall : Computation of Rt (cnvhr) . .
L 12 3 4 5 & T 8 9 10 1 12 13 14 5 16 17 13 19 20 2 22 23 24
day R{mm} R{em) 0.5 008 006 0.05 0.05 045 004 004 004 004 003 003 043 003 003 003 003 003 003 003 003 003 003 003
1 7.3 713 106 055 044 039 035 032 03 028 027 026 025 024 023 022 022 021 021 02 02 039 019 019 018 0.t8
2 357 357 053 027 022 019 047 0.16 015 014 04 013 612 032 042 011 011 041 01 0@ Ol 01 01 009 009 0.0
3 [ o .0 0 o 0 © 0 © © 0 © O O 0 ©0 0 O O O O O ¢ 6 0 -0
4 ] o ¢ o0 o 0 9 © O© O @ ©0o 0.0 0 -0 ¢ ©© 0 O 0 o 0 0 0 @
5 0 o0 9 90 0 O H& 0 0 © 0 0 0 © 0o © .0 0 © o 6 06 0 0
6 ¢ e ¢ o0 @ ¢ o 0 © © ¢ 0 0 & © 0 ¢ @ ¢ 0.0 0 0 0 @ @
7 0 ¢ o0 0 o © o0 © ¢ 0 0 O O O 0 © © O © © .0 ¢ 0.0 O O
3 4.6 446 D65 034 038 024 022 02 019 018 037 616 016 0I5 014 014 014 043 013 0.13 012 GI2 ©I12 012 Ol 0.1t
9 121.9 12,19 181 093 076 066 06 055 051 049 046 044 042 041 04 038 037 036 035 035 034 033 032 032 031 031
10 503 503 075 039 031 027 025 023 021 02 019 018 0.8 017 016 016 015 615 015 014 0.14 014 013 013 013 613
11 746 746 L1 057 046 04 036 034 031 03 028 027 026 025 024 023 023 022 022 021 021 02 02 019 039 0.19
12 21 021 003 002 g0 001 00 001 005 00V goi 001 001 001 001 001 001 001 00F 001 001 00F 001 001 001 001
k] 0 6 ¢ @ 0. ¢ ©.0 0 O& ¢ 0 ©O0 -0 6 ¢ 0 O 0O 0 0 6 .0 0 0 0
14 1 GlLom oot oot 001 "0 0 6 ¢ ¢ 0O € .0 0 0 0 0 0 0.0 O 0.0 0 0
15 26 026 004 002z 002 001 001 00F 001 601 001 GO 001 001 001 001 00 001 001 001 901 001 001 001 001 0.0
16 4 04 006 003 002 002 002 002 002 002 002 0601 001 001 00F 001 40F 001 G0 001 005 001 001 001 001 0O
17 0 ¢ » 0 o o0 ©o o0 ¢ ©6 6 0 0 & 06 0 0 0 0 O 0 0 9 0 & 0
18 0 o o o o0 ¢ o0 .0 © © 0 ¢ ©0 © 0 ©o 0 0O 0 0 0 ©6- 0 O ¢ ©
19 0 ¢ o ¢ o ©o ©°'¢ O ©0O © 6 0 0O 0 ©¢ ©® ¢ ¢ O 0 0 0 0 O ©
20 08 008 001 00K ¢ o0 O ¢ @ O 9 O 0 O 0 ¢ o 6 O -0 .0 p 0. 0 0 0O
21 0 6 -0 ¢ 6 o 0 0 O© 0 0 € 0 0 @ o o O 0 © ¢ 0 0 0 0 0
22 0 ¢ 0 ©0-0.-0 ©¢ ¢ 0 O o © € o0 © ©o © 0 ¢ © 0 o0 0 0 0 0
23 23 023 003 002 001 001 401 001 001 001 001 001 001 0.01 0.01 001 001 001 001 001 001 0O0F 001 0OF 001 001
24 .o ¢- 9 ©.0.0 ¢ © 9 0O 0O ¢ O 0 O O ©0 -0 0 00 0 0 0 0 0
23 0 0 & 0o 0o 9 0 © © O 0 ¢ © O 0 ©0 0 0 0 O ¢ 0 ©6 0 0 o0
26 ] ¢ ¢ 0 o ©¢ 0 © ¢ ¢ .0 O 0 @ ©0 0 -0 ©O 0 °0 O O0-0 0 0 0
27 0 6o 09 © O0O°- 0O ¢ €& @ ©0 O O 0 O ©0-0 © 0 -0 0 0 O 0 .¢
28 46 046 007 004 003 002 002 002 002 002 002 002 002 002 001 001 001 001 001 001 001 001 001 001 001 001
29 0 e o o o© © o0 o0 ©0 ¢ ¢ © © © 0.0 0.0 0O 0 ‘0 o0 0 0 O 0
30 28 ¢28 004 002 00z 002 001 001 0GL 001 001 040F 001 001 001 001 OOF 001 001 001 00! 001 00] 001 001 001
T3t 1] 6 o 0 0 © 0o 0 © & e 0 © 9 0 @ 0 0 O0- -0 0 0 0 0 0 0

418.6 mm : . '

R{raifail erpdibility ) Rainfail Energy of a Unit Raifll E={210+8%log{l}]*Rt (m v} : :
day EI60I00  E 1 2 3 4 5 -6 7 & 9 W 11 12 13 14 15 16 17 18 19 20 21 2 2 24
1 127 1199 225 102 789 668 59 53.4 49.2 458 43,1 407 387 37 355 34.2 33 31.9 309 30 29.2 284 277 27 364 258
2 268 505 984 437 336 283 249 224 206 191 179 169 161 153 147 141 136 133 127 §23 119 Tp6 113 11 108 105
3 0 6 ¢ © o0 © ¢ © © 0 9 © .0 O O O -0 O € & 6 0 ©0 0 0
4 0 o ¢ 0 o 9 0 ¢ O 0 0 © 9 0 & 0. 0 6 0 9 ¢ 494 0 0 00
5 0 c o0 .0 ¢ 0 0o © © © 0 © 0O 0O O0 O ©0-0 O 0 H 6 0 ©0 0 0
[ [ 6 ¢ 0o o ¢ © O© © © o ©0 © O ©0-0©0 ©0 0 O ‘0 04 0 0 0 ©
7 [ o ¢ 0 o © o © ¢ @ © 0 © © 0 .0 0 O0 © .0 O @ 0 ¢ 0 0
8 443 6693 129 576 443 374 33 2908 204 254 239 225 214 204 196 188 I8 175 17 165 16 156 152 148 144 141
] 417 2303 422 153 )51 128 103 103 S4B BB4 832 783 75 JL8 689 564 &41 62 £01 584 569 554 34 528 SI6 SO
10 581 7782 148 667 515 435 383 3.6 318 206 278 263 25 238 228 22 212 205 198 192 187 §€2 177 1.3 169 (165
3] §4.05 1268 237 108 834 706 624 56.5 52 485 455 431 4] 392 376 362 349 337 327 317 309 301 203 286 28 274
12 0 671 237 081 055 042 034 028 024 021 018 036 015 013 0.2 011 €1 009 008 007 006 006 005 005 004 004
13 0 ¢ o ¢ 0o 0o © © 0 0O 0o © 0 © 0.0 @ O © O 0O © O0. 0 O O
14 0 0327 07 017 008 004 002 0001 £ 0 0 £ 0 0 H LH L 0L H O H 0 D) L1 O} DI
15 0 71045 325 117 081 064 052 045 03% 035 031 028 025 023 021 02 018 017 016 015 014 013 0.42 012 011 0.1
5 001 2274 599 231 1.66 134 1i3 099 088 08 0.73 067 062 0.58 055 -0.51 049 046 044 042 04 038 037 035 034 033
17 ] 6 ¢ © 0o ¢ 0O © O© 0 ¢ o 0 0 0.0 ¢ ¢ ¢ 0 0 9. ©0 © 0 -0
13 0 6 ¢ 0o © ¢ 0o o 0 0 ¢ ©0 6 O O O©0 0 0 ¢ 0 ©® o 06 0 0.0
19 0 ¢ ¢ 0 o © 0 o0 © O ¢ & © 0O ¢ o0 ¢ O ¢ 9 ¢ ¢ 0 0 0 ©
20 0 0428 046 00B 0OG2 £ © 0 O £ 0 H H DI L1 01 01 01 01 D1 61 01 01 03 O1 -01
21 L] ¢ ¢©°0 0 © ® 0 © © 0 © ¢ O - 0 O0-C O ©0 0 ¢ -0 0 0 "0 O
72 a ¢ ¢ ¢ ¢ ¢ @ ¢ ¢ O ¢ ¢ @ ¢ 0. 0 0 9 0 6 O 9" 0 6 O O
23 0 2158 272 095 065 05 041 035 03 026 023 021 0% 007 015 004 013 042 011 01 009 00% 008 007 007 006
24 -0 & o ©0 o ¢ o0 @ 0 0 o0 0 © 0 0 06 9 O 0 © O 0 ©0 ¢ 0 0
25 0 ¢ ¢ 6 0o ¢ 0o ¢ @ © o0 ¢ O 0O  0°0 B O O 66 ©0 O0°0 0 -0 O
26 0 6 ¢ 0 0o © 0o O© 6 © 0 6 0O O O 0 H @ O 0 O O 0 ¢ .0 0
27 o .0 © 0 0 © 0o ¢ 0 ¢ o0 © © 0 .0 O 0O @€ 0 0 O .0 ©6 06 0 ©
28 002 28.64 726 234 207 167 142 125 112 101 093 086 0% 075 071 067 064 061 058 0.55 053 051 049 047 045 044
sl 9 -0 ¢ 0 o0 0o 0o O© ¢ ¢ 9o ¢ 0O O 0O © .0 © 0O -0 O O .0 0 0 O
30 001 1206 362 132 093 073 06 052 045 04 036 033 03 028 026 024 022 021 02 08 047 016 0I5 015 Ol 013
3t o o 0 0 0o ©o & © ©0.0 @ 0 ¢ O O ¢ ¢ £ 9 0O 4 0. 0 6 0 O

R= 8141 : ’

No‘e) Computation for Decernber in Fangserkh.
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Tabke D55-1-6 Computation o

f Annual Crop Management Factors of Wheat and

Dry Type AMalfa

Arca Monthly and Annual Rainfall Erosivity Index R.(tf-m2/ha-hr)

Meh | Aba Aza | Dey | Bah | Esf Far Ord | Kho | Tir | Mor | Sha | Total

{Oct) | (Nov) | (Dec) | (Jan) | {Feb) | (Mar) | (Apt) | (May) | (Jun) | (Jul) | {(Aug) | (Sep) | (Ra) ]
Vastegan 0.19 0.00] 13.13F 000 5.18) 2163) 11.68] 1559 000 0.00] 0.00] 000 6740
Bazoft 0.58 44.57| 5144} l16.86| 5.08] 10.59 839 249 000 000 0.01; 0.05¢ 140.06
Sarbaz 0.00 0.00] 3223] 000f L7 3434 4.87] 5251 000 000 0.00{ 0.00] 7840
Tangsorkh 0.00 5.53| Bl41{ 0.00) 20.13] 3020 722 0000 0021 000 000/ 0.00] 14451
Zeras 0.20 7.91 3.6%] 13.781 2.4 4.98 3.38 107 0008 0.00; 0.00] 000] 3725

Computation of Annual Crop Management Factors

Area/ Meh [ . Aba Aza | Dey | Bah Esf Far Ord { Kho | Tir | Mor | Sha | Total | Annual
Crops (Oct) | (Nov) | (Dec) | (Jan) | (Feb) | (Mar) | (Apr) | (May) | (Jun) | (Jul) | (Aug) | (Sep) | (Ri*Ci) | (Ca)
‘Wheat ) :
Vastegan 0.11 0.00 2631 0.00) 1.04 4.33 234 312 000/ 000] 000[ 0.00] 13.56 0.20|
Bazoft 035 17.83] 10.29] 337 102 2,12 1.68] 050} 000 000 0.01] 003 3718 0.27
Sarbaz 0.00 0.00 645] 0.00] 06.34 6.87 0.97 1051 000 000 000] 000 1568 0.20
Tangsorkh 0.00 2.21 16.28)| 000 4.03 6.04 144 006§ 6.01] 0.00{ 0.00] 000; 3001 0.21
Zeras .12 316 074 2761 045 1.00 068 021] 000 006 000 000 9.11 0.24
Dry Type Alfalfa : :
Vastegan 0.02 0.00 026! 000 0.10 0.43 0.23] 0311 00( 000] 000 0.00 1.36 0.02
Bazoft - 0.06 267 1.03] 034 0.10 .21 0.17] 005} oo0o| 000] 0.00] 001 4.64 0.03
Sarbaz  0.00 0.00 064 000; 003 0.69 0.00[ 0,11} 000 000 000; 0.00 1.57 0.02
Tangsorkh 0.00 033 163 0.00; 040 0.60 0.14( o900l 000 000 000 000 31 - 002
Zeras 0.02] 047 007 028] 004 0.10 007 ©002] 000 000 000] 600 1.08 0.03
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Table D-5-1-7 Land Cover and Crop Management Factor in Rangeland for Present, Protection and Seeding
af

90i-d

Area Present Vegetation and Land Cover Bresant er Protection after Seeding Ca={m"Rm/Ka
YVeg Drasent tand cover (%6) Ve Cover WNon, Ve TBare Veg Cover Non. Ve, Barg Veg Caver Non. Ve Rare _ 5 w0
Forbsi ] g 5y | B
Type | Tree g‘:’i‘; gs:: Reck | Sions | Litier f:;: ';::l S:;I Reck | Stone | Liter | Soi ]:1{:1 ;‘:m Rock | Swne | Lier | Soi l:’f“; :::;I Rock | Stone | Litter | Sl E g E 3
Vastein N " S—— s
AL | 2a%el 6% 19% s o7 I W5 N &4 2 I 2 I ¥ TRl TRl TR 0% oy OI7] T GOB| 003
BA 0% wal $i% 8% 5% ThL 37%) Ohg| IR 8% ) b L L7 -1 85 &% Tl % %) 368 S 2 B} O] R D) B0
EL 0% A% 37 LA 435N 4% 3T & 8% a4 21% 4% 52 6] 28% 4% 8% %l 62%) 8% &% foes] I Y 5]
Ave, % %) 3% 11%|  1d% 5%] __ 24%) K%l 5% F1%) 4% €% 24% Yol S1%| 1%} 4% &% %) %] 66% 1a% 0% 0%)  0.17] _008] €03
Chaman Goli-Bazall N s .
QC-1 % 0% 47% 5% 3 15% 3% 4 47% 5 S% 15% 3% 5% 82% 25% 5% 3% o 5% 55%| 25%) 5% 523 %) 009 0.08 0.08
oo b S 7S Y e N IR L IO ) O OO AL ) DO N 1 N N2 SO O -2 W IO 72 N T2
03 L - L o M7 I ) BN NS 3 O L WO T2 £ W v O I E 7 2 O S - 2 I
o L O N I S\ 7% I S N7 S W ke ST TAY ORRE ] sy ISVl abel . Ol feh 013
Forest 5% %] 33% O 18] 1% 2% 6% 3% S| 18% %) Z3%) &% 48% 0% IB%] 1% T [ 7 L ' 2 AT !
Ave, %) %] 37| 19% %] 1156 18%) | 30 15% 8% %) 5% T Sa%t 1Y% ) 1% 3% T 65%| |9% 8% W 2 EE YK ) 0.08]
Sarbaz
AR %) K I L T 13%,] Sl 2ooal 25%[  FSl18% 12% 5%, 0 W I L ) 0% C%) 0.4l 006|003}
AG [ Er L2 M W Gl ) EL A O ) TG E AT T I
A 0% L I I o JERA i 27% 46% 6% 3% 2 4 0% 2 T S )
AL & 2 2 I 2 G IS AT AR A Fal ) i
DA B U R I S T T 59% I N ) Fh| 8% % o) 8.10] 0,03
G o CE NS I S I YL I 5 N W2 o 500" 5.04
[ & 7 671 N ) L7 7 L ) i T O 7 [ BG4 |5
GE % 5 3%) o) 1 1% 3% LY 3% &, 6% 1% 3% 0% %) .12 0.04 Q.04
Ave. 0% 5 A% 16% 34% 1082 12% 59 24%6] 16% 48% 1055 12% 16% 2% 0% 12% [ 23 0,17 0.02 Q.04
‘Fangmorkh
,{’?f 1% 7%| Sl 23%[  Zia| 22w 19 e I T 2 2 L2 0%| Tep 23%| . 36%| 2] 9% % G 0.03] 0.03] Q.08
AG 3 i Tl dsva) V%] i LA T I L) g i 7| 28T A e Al 1% [ir [ [ )
) b A L) Bl a1 4% Tl E 4% fy’ I N 5554 R < T N B ) bred SO X
[o38) T4l 15% 6% a%| T §%) Tl 159 6% 43 (17 N 1594 %% 0% 0% B A% 15% &% (o7 o 0.11] " 0.05]" 0,05
WL 74 4% s [ I Y A AT 20% &5 [Eed L A A &% [ IR A a%| 2% [ %) 03] 008|608
AVE. 2 A 5%l 2% 13%|  30%[ 14w} 4% 5% 23%)  13%|  46%]  T&%| 4% 5% 8% 13%|  39%| 4% 14% %, 0% G.l7] 009 €.08
ZeTas
AL pj ML L) IO 7 S N - N B Y =) [EL A L7 ST B N ) o] | B
AE i A I N ) RTINS ) o2 =2 0361 0.08( 006
Al S sl Tl i) pi £ 6% (NEZAI L7 Sy ) FE - [XE O A 5
8 5395 15%) A ) S2% ey N0 st 14e) [T o G35 0.8 007
EA 5% 684 Tl 408 agial 6y Ty R %] 93%| 0% &% (o3 3 X
OF 38%) %l 3% ) ) 38% i I Y %] 30% 0% 1% [t I
[2.4 23% 4% 5%, 55| S92 2% 4% 3%, B A7 4% 59 6% 4495 4% 87% 4% 5% Q. 0.30 0.07
QH 27 2% I 3% a0 7% 29 vl 3% % IGL 3l 1R %] 84 A 3% & 0% 24 0.16f 007
QB 334 [ 3% e IV 339% o2 5% el A%, 0% 5% Th| 36% AR ¥ 5%, % o) BV I I v
AVe 32%) 2% ) W A 32% 29 Tl 2% 46%; 2% AN 9%l 82% P 7%, 0% %] 028 0.20;0.07
TNOtE) 1) L&10 COVEL TeTers (0 TaBI8 Giel 10 U3, ARREX G
Vegetaiion Condinon Meh Aba Aza ey Boh Est Far Crd Kho Tir 2) Lend cover of WL in Tangsorkh is the average of survey sites No. 4,5,6.10,11,12.
(Oct)  (Novi  (Dec)  ¢Janmd  {Feb) {Mar) (Apr) . (May)  (Juny  (Jup 3) Perennial vegetation Cover: Tree, Bush, and Shrub.
Perenmial vegetation 0.02 002 0.02 0.0z .02 002 .02 002 0.02 002 4) Seasonal vegetalion cover. Forbs, Grass, and Others.
Seasonal vapetalion 5) Non-vegeiation cover: Rock, Stone, and Litier.
Other than Zeras 0.5 02 o1 0.08 0.02 0.02 0.02 0.02 0.02 002 05 0.5 6) Seasonal vegelation cover increases by 15% of rangelnnd area
Zeras 0.5 92 0.1 .05 0.02 0,02 Q02 0,02 2.0z 0.5 Qs 0.5 in bare land by protection.
Rock Q.00 6000 000 Q00L 001 G001 0001 0001 000F  Q.001 Q001 0.00) 7} All bare land is covered by sessonsl vegelation by seeding.
Stone 002 062 002 002 002 002 00z 002 002 0L g0z oM 8} Seasonal crop management Factars (CF are assumed as in ia2 hand Table.
Litter : 0.1 0.1 o1 C.§ 0. 0.1 0.1 0.1 0.1 8] 0.1 0.1

Bars soit 06 0.5 06 0:6 0.6 0.6 046 0.6 0.6 0.6 a6 9.6




Table D-5-1-8 Kxisting Waterway Condition in the Farmland Area

Area Waterway Density and Condition
Farmtand Farmland Slo Total
- 5% 5% - 13% ] 13% - 20%)| 20% - 30%] 30% - 40%[40% - 50%] _ 56% -
IFL Areafha) 3,450 11 346l
Waterway Length (Km) 121 0 2t
Waterway Density (m/ha) 35 0 34.9
= DrL Arca (ha) 63 63
B Waterveay Length (Km) veof ¢y 1.60
B Waterway Density (mvha) 254 234
> Orchard  Area(ha) 5 41 16
® Waterway Length (Km) 0 0 o
i Watcrway Density (m/la) 0 0 i 0
Total Area (ha) 3,455 74 41 0 0 0 0 3,570
Waterway Length (Km) 120.75 1.6 0 o o 0 0 122.35
Waterway Density {in/ha) 349 21.6 0.0 - 343
Waterway condition No serieus waterway efosion except in upper marl formation basin.
TFL Area (ha) 182 _280| 69 62 593
Waterway Length (Km) 79 13.7 4.45 12 27.25
Waterway Density {m/ha) 434 48.9 64.5 15.4 46.0
& DFL Area (ha) 277 163 7% 5 524
| Waterway Length (Km} . 92 104 6.8 04] 26.8
a Waterway Density (m/la) 33.2 63.8 86.1 80.0 51.1
§ FOF Area (ha) 73 306 186 59 624
5 Waterway Length (Km) 1.5 12.7 13.5 4.5 32.2
g Waterway Density (m/ha) 20.5 415 72.6 76.3 516
G Omchard  Area (ha) . 23 23
& Waterway Length (Km) 0.8 08
- Waterway Density (m/ha) 34.83 34.8
¥ Total Area (ha) ] 0 532 748 357 126 [} 0 1,764
Waterway Length (Km) 0 [E] 37 26 6 0 0 §7.05
Waterway Density (m/ha) 35.0 49.1 716 48.4 493
Waterway condition Some waterways of the lef! bank arca of main river and nearby Ghale Tabarak village are serious.
DFL Area (ha) 26 0 122 40 208
Waterway Length (Km) 0.5 2 37 2.5 8.7
E Waterway Density (m/ha) 19.2 1000 303 62.5 41.3
3 Orchard  Arex (ha) 373 578 990 2,041
_ Watersay Length (Km) 8.8 i8 55.5 82.3
& Waterway Density (in/ha) 235 26.3 56.1 40.2
< Total Area {ha) 39% 698 1,112 40 0 0 [i] 2249
o Waterway Length (Km) g 20 59 3 0 0 0 91
Waterway Density (m/ha) 233 28.7 332 62.5 40.5
Waterway condition Most waterwvays are steady excepl some active gullies are serious in and neaby rangeland.
IFL Area (ha) 145 8l 24 250
Walerway Length (Km) B 47 38 1.6 T 9.6
Waterway Density (m/ha) - 290] 46§ 66.7 . 384
5 DL Arca (ha) D) 2] a4 a0
5 _Warerway Length (Km) 1.3 34 3 15.7
p Waterway Density (m/ha) 538 100.0 682 755
E Orchard  Area (ha) 266 B ] T 266
@ Waterway Length (Km) 125 12.5
o Walerway Density {m/ha) 47,0 47.0
* Total Arca (ha) - 0 275 431 68 0 0 0 724
‘Waterway Length (Km) 4] g 235 5 0 0 0 37.8
Waterway Density (m/ha) 37.8 57.3 67.6 32.2
Waterway condition Waterways in dry farmland are suffered fiom erosion due 1o marl weathered soil. -
DFL Area (ha) 123 170 464 7389 471 124 2,017
@ - Waterway Lengih (Fam) 2.80) 7.85 1855 38.60 .60 620 £0.60
& Waterway Density (m/la) 378 462 400 489 14.0 S0.0 40.0
o Touat Area (ha) 0 123 170 464 789 471 124 2,141
o Walerway Length (Km) 0.00 2.80 7.85 18.55 38,60 6.60 6.20 80.60
s Waterway Density (o/ha) 228 46.2 40.0 48,9 14.0 50 76
Waterway condition Mosl waterway's are seripus on side slope erosion. (Rock and stone deposited on channel bed.)
Gran Arez (ha) | 3.654 1,652 2,503 929 CIE 471 124 10,448
d Waterway Length {Kim) 130 52 29 51 45 7 6 4£8.80
Total Waterway Density (mvha) 33.7 31.2 514 55.1 48.9 14.0 S50.0 A0.1
(Note)

) Excluding large clannets or tributaries having a large catchment area from upstream.

2) Waterway length is measured on 1:10,900 map.

3) Average density of walcrway is weighted by area,
4} IFL: Irrigated Farmiand, DFL: Diry Farmland, F[); Forest with dry farming
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