TABLEE-13. QUESTIONNAIRE USED FOR THE FARMER INTENTION SURVEY

Q. 1. Do you plan to pursue your current farming activitics?

Check | Answer/Explanation

I)'Yes' B

“{(2) "No’ (Specify: ' -

Q. 2. Which of thc.fbllowing do you foresce as thie major source of family income in the future? (Select one or

several of the ilems listed below)

Check | Answer/Explanation

{1} Crop production {Specify:

(2) Livestock production (Specify:

(3) Work as o farm laborer for other farmers

(4) Other source of income (Specify:

Q. 3. Do you plan toincrease the acreage of the fand you cultivae?

"Check | Answer/Explanation

| {1} "Yes' (Specify the possible source of land:
(2) ‘No’ '

Q. 4. Do you currémlif' have a sufficient supply of urigation waicr?

Check | Answer/Explanation

(1) Sufficient in both the Kharif and the Rabi seasons

(2} Insufficient in the Rabi season

(3) Insufficient in both the Kharif and the Rabi seasons

(4) Insufficient in the Kharif season

Q. 5. Doyou curienﬂy have difficultics in distributing water to cach plot in your farm?

Check Answc_rfEXplanaiibn
' 1) "Yes® (Specify:

(@) ‘No’

.Q. 6. Do you curtently have difficultics in transporting farm inputs and outputs to your farm?

Check | Answer/Explanation

(1) ‘Yes' (Specify:

) No’ ]
Q. 7. Which c_fops and cropping intensitics would you adopt if additional irrigation water were available?
Season T Priority Crops Cropping Intensity (%)
- 1st Crop - 2nd Crop 3rd Crop 0-30 30-60 60-100
Kharif .
Rabi -

- Q. 8.Do youwant o be zﬂlocaicd additional irrigation water through the present project?

Check | Answér/Explanation

(1) *Yes'

(‘}.D:‘No' (Specify:
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. TABLE E-15.(1)

RESULT OF FARMER INTENTION SURVEY; KAURA HILL TORRENT

Question Response Specification
Nos, %
Q1L 5 9 | 100 o
{D 0 0
Q.2 n 9. 100 . | * Specification of the other source of income: services,
2 2 22
3 0 0
(4) *4 45 :
Q. 3. 4y *5 55 = Spcmf:catlon .of the possible source of land: fallow and waste Iand if
' (2) 4 45 | water is available; in one case, plan to purchase land; in onc case, plan to
. intensify cultivation,
Q.4 {1y 4 45
: 2) 0 0
_ 1 3 ) 55
. (@) - 0 0 .
Q. 5. 1)) :5 22 * Specification of the reason for dilficulties: not available.
: @ '
Q.6. ) (1) .| *8 89 | * Specification of thc reason for difficuliies: absence of roads; in one case,
: _ 2) 1 11 | high cost of transportation.
Q.1 Refer to Crop Selection in Farmer Intention Survey for Kaura hill [orrent
Q. & (1) 9 100
' (2) 0 0
TABLE E-15. (2) CROP SELECTION IN FARMER INTENTION SURVEY; KAURA HILL TORRENT
: Priority
Crop 1st Crop 2nd Crop 3rd Crop Total
' Nos. | % Nos. | % Nos: | % Nos. | %
Kharif
(1) Cotion 4 80 0 0 0 0 4 50
2) Jowar 1 20 2 100 0 Q 3 31.5
(3) Baja 0 0 0 0 i 100 | 12.5°
{4) Total 5 100 2 100 1 100 8 100
Rabi : .
(1) Wheat. 5 100 0 0 0 8] 5 1 7114
(2) Gram 0 0 1 100 0 0 1 14.3
(3) Oilseeds 0 0 - 0 0 0 0 1] 143
(4) Total 5 100 i 100 1 100 7 100




TABLE E-15. (3)

RESULT OF FARMER INTENTION SUI.{VEY;.‘VEHOWA HILL TORRENT

E—16

- Question Response’ Specilication
' Nos, % : ' ]
QL ] 9 | 100 -
. 2 0 0 .
Q. 2 H 9. 100 | * Specification of the other sowrce of income; services.
@1 0 0
3 . 0 0
) *3 33
Q.3 ¢} *7 T8 1 * Specxfscauon of the poss;ble source of land: f‘lllow and waste land, if
{2) 2 22 | water is available.
Q. 4. {0 ] g
2) Q 4]
- {3) 9 100
. {4 ] 0 ' '
Q.5 LD *7 8 1 * Spccmcanon of the reason for dl!‘ﬁcu.tues ﬁeld erosion; in three caccs.
i 1 & 2 22 | because of field erosion and distance. '
Q. 6. {0 *3 33 * Specification of lhe reason for d:fflcuiucs absence of roads
F 2) { 6 67 N
_Q_ 7. Refer to CroLSelectmn in Fa.rmcr Inicmton Survey for Vehowa hill torrent.
Q.8 ] .1 5 -1 100 oo
(2} 0 4]
TABLE E-15. (4) CROP SELECTION IN FARMER INTENTLON SURVEY VEHOWA HILL TORRENT
T Pnom) :
| Crop, 1st Crop 2nd Crop 3rd Crop Fotal
: Nos. | % | Nos.| % | Nos. | % | Nos. | %
{ Kharif o R :
{1} Cotton 2 ] 67 0 .0 0 0 2 . 333
(2) Jowar _ 1 1 33 1 50 0. 0. 2 1333
(3) Bajra o o | 1 P s0 | 1 100 2 | 333
{4) Total 3 100 2 100 1 O |6 .| 100,
Rabi . , _ .
(1) Wheat 2 100 0 0 0 0 2 67 -
(2) Gram 0 1] i 100. 0 0 1 33
1(3) Total 2 100 1 100 0 g 3 1100



TABLE .E~15. (5) RESULT OF FARMER INTENTION SURVEY; SANGHAR HILL TORRENT

| Question _Response Specification
: Mos. %
Q. L Q) 12 | 100
_ (2. 0 0 . L
Q. 2. {D 12 100 | * Specification of the other source of income: services. o
_ @ 3 25
@ o 0
4) . *8 &1 : 3
Q. 3. () | *12 100 | * Specification of the possible source of land: fallow and waste land, if
- Q) 0 4 @ waler is available.
Q. 4, ) .3 25 .
2 |1 8
_ @ | 8 | 6
' 1) 0 0
Q.5 | g} 18 gg * Spdcification of the reason for difficultics: field erosion.
Q. 6. () |- *6 |. 50 * Specification of the reason for difficultics: absence of roads. .
1@ | 6| s . : o
Q. 7. Refer 1o Crop Sclection in Farmer Intention Survey for Sanghar hill worrent,
Q. 8. @ 12 | 100
‘ 3] 0 0
TABLEE-15:(6)  CROP-SELECTION IN FARMER INTENTION SURVEY: SANGHAR HILL
' " TORRENT _ '
. Priority '
Crop_ 1st Crop 2nd Crop 31d Crop Tolal
- . Nos. | % | Nos. | % | MNos. | % | Nos. | %
(1) Cotton 4 57 1 25 0 0 5 38.5
| (2) Jowar 3 43 2 50 ) 5 38.5
1:(3) Bajra 0 0 | 25 2 100 3 23.0
| (4) Total }77 100 4 | 2 100 | 13 300 ]
Rabi | : .
(1) Wheat . _ 8 100 0 0 0 0 8 53.3
(2)Gram 0 0 5 100 0 0 5 33.3
| (3) Olseeds 0 0 0 0 2 100 | 2 13.3
{4) Total . 8 100 5 100 2 100 15 100
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TABLE E-15. (7)

RESULT OF FARMER INTENTION SURVEY; SORI LUND HILL TORRENT

Question Response Specification
Nos, %
Q.1 4] 9 100
2 0 0
Q. 2 (§))] 9 100
@ 4 45
FE 0 0
4y Y] 0
Q3 n *9 100 | * Specification of the posmblc source of Jand: fallow and waste land, if
V)] 0 0 water is available; in one case, plan to lcwse land; in one case, pian to
: : .1 work additionally as a tenant.
Q. 4. (1) 1 1l
2y 6 { 0
(3 8 89
Q. 5 n *9 100 | * Specification of the reason for difficulties: field erosion,
2 0 0 1 I o ‘
Q6 (1 *Q 100 | * Specification of the reason for difficulties: absence of roads.
A2y 4) g .1 ‘ - : o
Q-7 Thls question was unanswered by alt respondents,
Q. 8. [¢)] 9 100
{3 i 0

TABLE E-15. (8)

RESULT OF FARMER INTENTION SURVEY; VIDORE HILL TORRENT

Question Response Specification
Nos. % '
Q L (D) 12 100
VA 0 0 . : .
Q. 2 (D 10 83 | * Specification of the other source of income: services.
() 9 1 7 ’
3 1 8
(4) *3 25
Q. 3. )] *11 T Speczﬁuauon of the possd)lc source of land: fa]low and wastc land, if
(2 1 8 waler is avarlablu in three cases, plan 1o lease land,
Q. 4, (D 2 17
@ o | o
&) 10 83
4) 0 0 : . . _
Q. 5. 4))] *12 100 | * Specification of the reason for difficulties: field erosion,
{2} 0 0 . .
Q. 6. (1 *g 67 | * Specificaljc'm of the reason for difficulties: absence of roads.
) 4 "} 33
Q. 7. This question was unanswered by a!l respondents.
Q. 8. (N i2 100
5 @ | o 0
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TABLE E-15, (%) RESULT OF FARMER INT BNT[ON SlfRVEY; SAKHI SARWAR HILL TORRENT

Question_ Response Specification
L Nos, % - . ]
Q. 1 {1 9 100
(2) 0 0 .
Q. 2. (1) 9 100 | * Specification of the other source of income: SCrvices. T
V3] 5 55
3 0 | 0
' 4 *8 89 :
Q.3 . ~(h): #] 89 | * Specification of the possible source of land: fallow and waste land, if
1 @ 1 11 | water is available; in one case, plan to lease land. ' '
Q. 4. )] 0 0 : -
. 2 0 0
& | 9 100
@ | 0 0 g :
Q. s. LY *6 67 .} * Specification of ibe reason for difficultics: field crosion: in one case, dis-
: §vi) 33 | tance 1o plots, '
Q. 6. _ 83 ' "'18 _ gg 1 * Specification of the reason for difficultics: absence of roads.
Q. 7. This quéStion was unanswered by all respondents.
Q. & (1) 9 100
, (D 0 0
TABLE E-15. (10) - RESULT OF FARMER INTENTION SURVEY; CHACHAR HILL TORRENT
Question Response Specification
: Nos. %
Q. L ¢} g 100
(2 0 _ 0
Q. 2. (D 9. 100 . | * Specification of the other source of income: services.
0 6 66
3 3 33
' (4) _*3 33 . : :
Q. 3 (D) #0:-0 L (00 | * Specification of the possible source of tand: fallow and waste land, if
{2y 0 0 waler is available.
Q. 4. (1) 0 0
@) o | o
(3 9 100
6] 0 0 :
Q. 5. {1 %9 100 | * Specification of the reason for difficultes: field erosion.
(2) 0 - D :
Q. 6. 1 -1 *9 100 | * Specification of the reason [or difficuliies: absence of roads.
93] 0 0 —
Q. 7. 1 This question was unanswered by ali respondents.
Q. 8. n 9 100
. 2 0 0
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TABLE E-15. (11).

RESULT OF FARMER INTENTION SURVEY; ZANGI HILL TORRENT

Question Response Specification
Nos. % -
Q. 1 ) 9 100
{2) 0 ¢ . - - S
Q. 2. m i 9 106 | * Specification of the other source of income: services.
: (@ 3 33 ‘
3 2 22
4] *8 8o
Q. 3 (D - *9 100 | * Spec;flcalxon of the possible source of land: fallow and wastc land if
(2) 0 (.0 water is available. .
Q. 4. {H 0 0 :
] 0 0
3 9 100
(4 0 0 : _ :
Q. 5. H. | *8 89 | * Specification of the reason for difficulties: field erosion.
: (2) 1 0 s : _ .
Q. 6. @ [ -* | T8..[¥ Speciﬁcalien_of the reason for difficultics: absence of roads.
. (2 . 2 22 : :
Q. T, This guesuon was unanswered tg atl respendems
Q. 8. (. 9 100 :
2) 0 0
TABLE E-15.(12) RESULT OF FARMER INTENTION SURVEY; SORI JANUBI HILL: TORRENT
| - Question Response Specification
Nos, % : - N
Q. 1. H 9 100 ‘
@t o | o | L
Q. 2. (1 9 100 | * Specification of the other source of income: services.
1¢4) 7 78 ' : :
3 1 11
&) *3 33 . _
Q. 3. ;| *9 100 | * ?pacaflcauon of the possﬂ)le source of land: fallow and waste land, if
% 0 © water is gvailable. :
Q. 4. ) 0 0
{2) 0 0
3 9 100
@ 0 0 L
Q. 5. {n *Q 100 | * Specification of the reason for difficulties: field erosion,
{(2) 0 0 - : C - B
Q. 6. [V *1 11 | * Specification of the reason for difficullies: abserice of roads,
(2) 8 89 "
Q. 1. This question was unanswered by all respondcms
Q. 8. 1)) 9 100
V) 0 0

5 —20



CHAPTER III. HOUSEHOLD QUESTIONNAIRE



TABLE E-16. HOUSEHOLD QUESTIONNAIRE

1, Members of Household

m

What is your family maké-up?_ _
(Sex, Age, and Occupation for each member of your household) -

Who is the head of the household?

2
2. Farm Land
(3) Whatis your farm size? _
(Hectares for the last 12 months, and maximum and minimum Net
Sown Area in the past 10 years) '
(4) 'Who has the tenuie of your farm land?
(5) How many scparate farm plots do you have?
(6) Respectively in acres, what is your maximum and minimum pldt size?
(7) Respectively, what is the maximum and minimum distance between the
farm plot and your house?
(8) What is the major soil texture in your farm land?
3. Livestock
(3) What kinds of, and how many heads of domestic animals are you
raising? :
4. Farm Inputs and Crop Yieid

(10) How much farm input have you used during the past 12 months?

(Seeds, Fertilizers, and ‘Agro-Chemicals for each Crop)

(11) What was your crop yield?

(}_cg/ha of each crop harvesied in the past 12 months, and maximum and
minimum crop yield during the past 10 years) |

E 22



Machinery

(12) What kind of machinery have you used during the past 12 months? -

(13) If you have used a tractor on your farm, how have you used it during
the past 12 months?

Cropping Pattern and Labor Requircment

(14) How was the cropping pattern in your farm during the past 12 months?
(Crop Acreage, Proportion, and Cropping Calendar)

(15) How many days have you used laborers and draft animals for croppiﬁg
during the past 12 months?
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1).

2)

3)

ANNEX F.  IRRIGATION

Existing Irrigation Facilities

The salient features of the major existing irrigation facilities located in the hill

‘torrents are shown in Table F - 1.

Cross-draina ge Works

The existing D.G. Khan Canal Dajal Branch and the proposed Dajal Branch
Extension run alqn g the lower boundaries of the Pachad arcas. The location and capacity
of cross-drainage works in the D.G. Khan Canal Dajal Branch are summarized in Table

CF-2.

Pachad Area of Main Hill Torrents

The general maps of the Pachad areas of 12 Hill Torrents, excluding the Kaha
Hill Torrent from the major 13 Hill Torrents, are iltustrated in Figures F- 1 to F - 12,

~'The water rights conditions are also indicated in the Figures.



TABLEF-1.  EXISTING MAIN IRRIGATION STRUCTURES

Nameof = = : ' Existing Main Irrigation Structure
Hill Torrent Name of Structure Scale _
1. VEHOWA - Pick Up Weir Height: 0.9 m - (3 feet)
| Length: 914 m (300 feet)
oo 2GangChannel Capacity:  ____57m3fsec_ __ (200 cusec)
2. SANGHAR - Diversion Bund Height: 2.4 m o (8 feet)
' (AT WAH) Length: 274.3 m . (900 feet)
- Diversion Bund " Height: S 23m (7.6 feet)
(VEGWARIJADID)  Length: 3109 m (1,020 feet)
i Divérsi_onjBund Height: 1.5-4.6m _ (5- 15 feer)
(SAD WANDA) . Length: 4572 m. (1,500 feet)

- Diversion Bund - Heightt 49 m (16 feet)
mommmeeo o (3NOs, Taunsa Villiage) Length: 762-533m__  (250- 175 feet)
3. SORILUND - jhal Hotwani Embankment Height: 5.8 m (19.1 feet)

Length: 1158 m (380 feet)

- Godi Wali Ganda Heightt ~ 34m (11 feet)

| o Length: 356.6 m (1,170 feer)

- Kande Wali Ganda Height: - 17m (5.5 feet)
_______________________________ Length: | S791m__ (1,900 feen)
4. VIDORE - Ganda Khoh Kalan Height 30 m (10 feet)
] Length: 2734m (900 feet)
5. ZANGI ~ Ganda Dilbar Height: 2.8m TTO.0 feety

 Length: 5334 m (1,750 feer)

- Bund Chak Mat Heightt 1.8-24m (6- 8 feet)

Length: . 5029 m (1,650 feet)



TABLEF-2.  LOCATION AND CAPACITY OF CROSS-DRAINAGE WORKS

L Individual Total
- . , - Location Capacity Capacity
No.- - Hill Tormers _ "R {cms) for each Remarks
' Torrent
- R {cms)
_ L D.G.KHAN CANAL (EXISTING)
1- Sori lund 314000 140 Direct outfall
‘ into River Indus.
694500 790 »
824400 140 P
1,200 }
1084857 60 Enters Canal
’ Commanded Arca.
1444000 30 #
. 156+750 40 %
2 Vidore o 185+500° 60 %
’ . : 340
: 2424215 280 o #
B Sakhi Sarwar : 279+370 &0 60 #
4- Mithawan 3164430 60 7
II. DAJAL BRANCH (EXISTING)
' 10
194213 40 #
_ 324166 170 “
5- Kaha ' TH00 280 4
954280 20 K
109+770 30 2
: 730
1234650 140 K
145+760 200 K
_ 165+760 60 »
6- Chachar _ 177+300 60 ¥
340
186+104) 280 »
IH. DAJAL BRANCH EXTENSION
(PROPOSED) : i
2054000 60 60 Proposed on Dajal -
Exiension & affect
. Canal Command Area.
7- Pitok ' 2004500 140 %
: 230
: 3074000 110 : #
8- Sori Shurnali 3224000 60 @
9- Zangi 4374000 - 280 o
g _ _ 300
_ - 4484000 110
10- Sori Janubi 5194975 280
: . . C 450
. : 5294303 170
IV. CHASHMA RIGHT BANK CANAL
- (PROPOSED) -
ti- Kaura ) 1,260 These will affect Chashma
Right Bank Canal and its
12 Vehowa 3,130 command area. These have
. . direct outfall into Indus
13.. Sanghar’ . 3,960 River.

(SOURCE: FLOOD MANAGEMENT OF D.G.KHAN HILL TORRENTS MAIN REPORT)
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1)

2)

3)

ANNEX G. METEOROLOGY /HYDROLOGY

Rainfall

There are 5 rain gauge stations within the watershed of Vidore hill torrent of

~which 2 st’_atious (Bandukh and Bandlukh) are located very close to each other, The

areal rainfall of the watershed is calculated for 10 years (1975 - 1984) using data of 4
Stat_iohs _excluding Bandukh station and applying the Thiessen Method.. The annual
and monthly rainfall of 4 stations (Mard Bun, Beira, Sanga Stuf and Bandlukh) are
presenteéd in Table G-1 and Table G-2. The Thiessen Polygon is shown in figure G-1.
Mdnt_hly areal rainfall of Vidore hill torrent is presented in Table G-3.

| Runoff Volume

The grassland area of present and plans are shown in Table G-4. Daily mean
runoff is calculated for 10 years (1975 - 1984) using daily arcal rainfall and applying

“Tank Model Method as shown in Figure G-2. Monthly runoff of Vidore, Dalana and

Zai are shown in Table G-5, Table G-6 and Table G-7. Annual runoff and probable
runoff are presented in Table G-8, |

Flood Peak Discharge

The probable flood peak discharges are calculated using probable hourly rainfall
and applying Characteristic Curve Method. According to this method, the watershed
area of Vidore hill torrent is divided into 13 blocks as shown in figure G-3. The
probable flood peak discharges of present and plans are presented in Table G-9. The
hydrographs of present and plans are shown in Figure G-4.



“Tabie G-1 Annual Observated Rainfall in Vidbre-Hill Torrent

(Unit: mm)

__Year Mard Bun ; Beira ‘Sanga:§iuf _Bahd]hkh
1975 476. 2 3205 395.9 345.7
1976 559. 2 426. 3 550.0 514. 4
1977 366. 4 238. 1 - 847.2 277. 0
1978 238. 8 267.7 270.6 - 228. 8
1979 236.5  313.7 285. 4 192. 2
1980 220. 2 249.2  223.3 2044
1981 266. 6 259. 0 292.3 _iéa.a
1982 277.4 - 297.3 330.7 196. 9
1983 428.7 416. 2 474, 6 382. 5
1984 228. 0 9275.1 321.0 1638

Average 329. 1 306, 3 2.0 270. 5



Table G-2  Monthly Observated Rainfall in Vidore Witl Torvent (1/2)

< Mard Bun Stationy

CUnit @ omm )

Mean

9.2

Year - Jan. Feb.* Mar.  Apr.  May June July  Aug.  Sep.  Oct. Nov.  Dec. Annuai
95 0.0° 0.0 0.0 2.7 247 638 521 1957 132 0.0 00 00 4762
9% 0.0 929 413 338 5.0 861 $5.8 1505 1528 79 0.0 0.0 55922
(977 0.0 0.0 0.0 t0L2 1L4 503 1468 2.6 3.1 00 00 0.0 3664
1978 0.0 0.0 0.0 2.4 0.0 00 1384 2.0 40.9 0.0 81 0.0 2388
W9 17.8 303 137 1.6 161 43 722 921 307 6.6 0.0 41 9365
1080 234 2.8 2.4 23 A1 453 6L4 470 66 64 0.0 0.0 9202
1981 285 6.6 50.8°° 6.1 183 0.0 9.6 629 00 00 1.8 0.0 266
1982 L8 157 585 2.7 10.7 229 24.7 .0 6.8 161 3.0 145 2774
1983 0.0 0.0 43 642 7.6 0.7 1139 70.3 697 0.0 00 0.0 4287
981 0.0 7.6 13.2 0.0 0.0 0.0 633 126.6 17.3 0.0 00 00 2280
Mean 7.2 8.6 9209 30.2 16.8 5.3 8.0 79.9 47.3 37 1.3 19 329.1
¢ Beira Station> ( Unit : mm)

Year Jan. Febg Mar. .~ Apr. May_ June  July Aug.  Sep Oct.. Nov. Dec. Annual
9% 0.0 00 00 %9 191 306 750 97 622 00 00 00 3205
W6 3.0 L8 305 2.1 28 594 134 735 782 926 0.0 0.0 423
977 1.8 . 0.0 0.6 75.9 196 989 65.8 66 102 00 33 00 2381
1978 9.7 917 113 187 0.0 0.0 1380 2.7 3.3 0.0 43 00 92677
979 127 335 666 244 222 117 790 47 160 46 00 51 3137
1980 20.3 1.8° %1 33 48 153 8.4 361 51 1600 3.0 0.0 2192
1981 19.6 - 86 504 81 137 0.0 1068 47.0 0.0 0.0 28 00 290
1962 2.8 20,8 60.9 27.7 14.2 Qé.g 2.7 6.8 6.8 2.6 46 135 273
1983 0.0 125 5.1 538 762 297 948 744 69.7 0.0 0.0 0.0 4162
1984 6f4_ 6.4 137 58 00 155 656 1434 183 0.0 0.0 0.0 975 1
L8 979 915 172 2.4 8.1 6L9 20 69 L8 L8 3063



Mean

3.1

29.5

3.0

0.6

G4

Table G2  Monthly Observated Rainfall in Vidore Hill Torrent (2/2)
¢ Sangha Sluf Station> ¢ Unit : mm )

_?ear Jan.  Feb. Mar. Apr.  May June  July | Aug. - Sep. Oct.  Nav. ﬁec. Ahnual
% 00 00 00 528 2.1 6.9 1007 1003 660 00 00 0.0 3652
1976 2.5 4.8 1.0 19.5 0.0 99.8 105.6 .168.2 136.6 2.0 0.0 . 0.0 550.0
1977 0.0 0.0 0.0 940 30.7 805 391 80.1 20.8 0.0 13.2 0.0 347.2
1978 0.0 1.4 38.6 8.6 0.0 0.0 138.2 42,4 93.3 0.0 8.1 0.0 270.8
1979 8.6 22.2 38.4 11.D 31;5 9.9 52.5' 61.8 = 38.6 5.3 0.0 6.1 2804

. 1980. 14.7 0.0 185 10.7 7.4 0.0 8.4 689 0.0 12.4 2.3 G.0 - 2233
1981 12.2 8.8 9230 10.4 210 00 826 40.1 43 13.9 0.0 6.0 222.3
1982 8.1 317 610 277 374 16.5. 29.7 ¢61.8 0.0 27.7 4.8 2003 330.7
1983. 0.0 16.8 0.0 76.2 941 617 948 60.9 653 0.0 0.0 4.8 474.8
1984 7.4 18.7 6.4 A43.2 0.0 381.8 65.6 143.5 9.4 0.0 0.0 0.0 321f0
Mean 5.2 10.9 90,3 33.5 242 37.6 80.6 B8l.4 3.4 6.1 2.8 3.0 342.0

< Bandlukh Station> Uit - mw )

Year lJan. Feb.  Mar. Apr.  May June  July Auwg.  Sep. Oct. Novﬁ_' Dec, Annﬂal
197 0.6 0.0 0.0 7173 22.9 ?6—6 | ?5'6 ?]E:m'; 1032 0.0 0.0 (10 345.7
1976 0.0 0.0 247 21.6 0.0 83.8 114.3: 135.4 134.6 0.0 0.0 00 514.4
1977 13.4 0.0 0.0 802 0.0 788 716 9.9 186 0.0 0.0 0.0 2770
1973 2.8 2.0 254 2892 0.0 6.4 143.0 11.4 4.6 0.0 6.0 0.0 228.8
(979 0.0 2.2 15.2 124 442 9.9 226 50.0 89 0.0 0.0 38 1922
1966 8.9 0.0 294 338 147 00 8.6 51 127 7.9 0.0 4.3 204:4
.198] 7.9 0.0 305 152 102 0.0 61.6 67.3 0.0 0.0 6.1 0.0. 198.8
1982 0.0 1.4 3.9 338 94 00 242 5.3 00 2.6 00 83 19.9
1983 0.0 2.5 0.0 85.3_ 72.4 42,0 102.6 43.1 D046 0.0 0.0 .0_0 382.5
1984 0.0 0.0 8.9 2.5 0.0 6.9 63.2 7.9 6.1 0.0 QOI 0.0 163.8.
(7.1 T4 %6 TLO 546 .4 1.6  270.5
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Table -3 Monthly Areal Rainfall of Vidore

6.1

( Uit : mm )

4.9

~ (Catchmeni Area : 770 sq.km)
Year Jan. Feb. Mar. .Apr. May  Jume July  Aug. Sep. Oct.  Nov. Dec. ‘Amnual
i&%_”&B 00 00 2.7 2.7 49.6 786 119.4 815 0.0 00 00 380.5
9% 14 6.7 977 284 L8 T2 1131 1314 12%5.0 7.9 0.0 0.0 509.6
1977 84 0.0 0.0 87.2 15.1 652 797 24.2 2.6 0.0 41 090 304.5
1978 8.2 103 2.1 20.4 0.0 1.8 199.5° 2.9 2.1 0.0 49 0.0 %512
1979 9.2 27.9 335 163 294 9.1 53.4 455 29 39 00 45 255. 6
1980 164 10 238 135 &1 2.3 82 30 63 107 L3 12 '223.8'
1981 164 58 401 102 156 00 847 5.5 L1 35 28 00 234.7
1982 2.6 19.8 537 204 17.9 149 27.0 648 32 228 30 140 273.2
1983 0.0 80 22 6.5 799 4.4 101.2 613 B4 0.0 00 1.9 424.1
1984 35 67 104 130 00 13.8 644 1208 125 0.0 00 0.0 245.1
Mean 86 21:2 30.2 189 238 824 687 96,7 1.6 21 310.2

Areal Rainfall : To be Computed by THIESSEN METHOD

Rainfall Station

Mard Bun

Beira

Sénga Sluf

Band]ukh

Areai'Ratin
by THIESSEN

0.92

0. 25

0.95 °
0.98




Table G-1

Grassland Area_nf Present and Alternative Plan

Grassland Area

- 7ai

C.A Present CascA WVCgéig 1 CascR-2

“Basin  Zone sq.km- sq.km (%) sq. km (%) sq. km %) sq. km (%)
Vidore 1 250 0 (0.0) 0 (0.0 0 (000 0 (0.0
~do- I 12 2 (LB 2 (L6 72 B1LE 12 GLEe)
- ~lo- i i38' 4 (2.9 4 (2.9 67 (48.6) 687 (48.6)
~do- Vo110 4 (3.6 4 (3.6 4 (38 T4 (6.3
oV 3 (200 3 (20 3 (20 30 @04
Vidore Total 70 13 (LT 13 (LT 146 (19.0) 243 (31.6)
_'Da]ana V.ooo89 0 (0.0 0 (00 0 (0.0 36 0.4
‘ -\1 -- 18 0 (000 0 (00 0 (00 10 (558
Total 87T 13 (15 13 (1.5 146 (16.6) 289 (33.0)

C.A. : Catchment Area _

Upper Reach

Zone |

(C. A=250 sq. km}

Vidore Hill Torrent
(0. A=T70 sa. km)

Zonell
(C. A=125 sq. km)
- ZonelV : Zonell
(C. A=110 sq. km) §(C.A=138 sq. km)
foneV
Dalana | Zai [ (C.A=147
ZoneV |V sq. ki)

(€. A=89 A
8q. km) 8

G-—-1
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Tabie (-5

<Present and Plan CascA»

Monthly Runoff Yolume of Vidore ¢1/2)

(I)R;P.E Return Period (Probability of Exceedance)
(2IR.P. : Return Period (Probability af Unexceedance)

G—18

(Catchment Area : 770 sq. km) ( Unit : MCM)
Year: Jan. o Feb. Mar. o Apr. May June July  Aug.  Sep.  Oct.  Nov. Dec. Annual
1975 0.00 -0.00 0.00 8.87 7.35 16.87 26.36 49.83 30.81 0.03 000 000 14913
1976 0.43 3.04 10.62 6.75 0.53 90.15 47.24 49.32 71.93 248 0.06 0.04 220.95
1977 3:44 -0.00 0.01 37.35 460 28.24 20.51 816 693 000 1.49 0.00 119.83
1978 112 342 6.91 579 000 046 59.76 860 890 0.00 1.8 000 96 09
1979 3.80 12.96 14.21 475 896 "2.54 20.66 1581 8869 1.32 0.00 1.39 9509
1980 B.87 0.28 803 3.8 211 6.5 30 .22 13.50 1.74  4.02° 0.35 0.35 77.63
188t 6.73 1.98 14.97 3.5 4.69 0.00 31.89 19.18  0.27 0.91 0.81 0.00 84.93
1982 0.71 6.52 21.59 972 5.28 595 89 92278 0.94 7.53 0.93 59 9474
1883 Q.06 -2.65 0.64 927.88 30.21 12.93 41.7% 9247 96.18 0.00 0.00 0.32 165.04
1984 .07 2.42 320 3.84 0.00 4.07 21.10 59.78 4.41 0.00 0.00 0.00 99 84
Mean - 2.40° 3.33 8.02 11.22 6.38 10.61 31.67 26.94 16.85 };63 0.55 0.73 120.33
Abr.— Sep. QOct. - Mar. - Annual

Runoff Runoff Runoff {(1DR.P. (2)R.P.

Year (MCM) (MCM) (MCM)  (Year) ~ (Year)

1975 149,10 0.03 idQLIB 5. 36 1. 48

1976 204. 28 16. 67 220, 95 25. 48 1.28

1977 114.88 4,95 i1y 83 2.68 1.73

1978 §2. 81 -13.28 96. 09 1.75 3.00

1979 681,41 33. 68 945. 09 1.92 3.18

1980 57,93 19.70 7,63 1.38  13.60.

1981_ 59.53 25. 40 84. 93 1. 49 5.94

1982 59, 292 42. 59 94. 74 i.70 3. 24

1983 161. 43 3.61 165. 04 1.5 1. 40

1984 93. 20 " 6.69 99. 89 1.78 2.70

Average 103.68 16.65 120. 33

R.P. (MM (MCMD

2-Years 108.56 108.56

5-Years 146.35  87.10

[0-Years 176. 44  T79. 87

15-Years 195,12 76.499

20-Years 208.93  H. 32

25-Years 990.02 74.19



Table G-5  Monihly Runoff Yolume of Vidore (2/2)

< Plan CaseB-1 > (Catchment Area . T70 sq. km) ' ( Unit : MCM D

Year Jaﬁ. Feb. Mar. Apr. May June July Aug.  Sep.  Oct.- Nov. Dec. -Annual

1975 0.00 0.65 0.00 807 683 15.50 24.01 47.58 38.67 0.09 0.04 _BTBE 140. 81
1976 0.38 2.96 10.23 6,34 0.52 27.32 44.84 46.36 70.89 2.48 0.18 0.16 212,67
1977 3.42  0.10 0.08 35.34 4.09 26.58 28.27 6.97 652 000 119 0.00 112.56
1978 1.08 3.08 6.00 554 000 0.45 56.78 7.68 71.72 0.02 L6 0.00 90.00
1979 3.58 12.15 12.96 4.48 815 231 19.37 14.45 7.78 1.22 0.00 1.28 87.73
1980 6.92 0,27 7.56 3.57 1.96 6.3% 27.80 12.06 170 3.64 0.3 0.34 71.82
1981 6.37 179 1407 3.2} 429 0.00 28.79 18.24 0.21 0.70 O.TQ 0.00 79.468
1982 0.61 5.80 20.30 9.05 4.60 4.88 7.60 21.10. 0.90 6;88 -0!84. 471 87.27
1983 0.00 2.26 0.62 25,95 28.06 11.77 39.35 20.91 24.84 0.05 0.02 0.26 153.89
210 303 3.14 0.00 3.42 19.49 56.89 4.23 0.04 0.0t 0.00 939

Mean 2.96 3.05 7.49 10.47 5.8 9.8 29.73 2.922 16.33 151 0.50 0.68 112.9

¢ Plan CaseB-2 > (Catchment Area : 770 sq. km) CUnit : MCM)

Year Jan. Feb.  Mar. Apr. May Jume July  Aug.  Sep. Oct. Nov. Dec. Annual

197 0.00 0.00 0.00 7.72 6.5 14.93 2274 46.57 37.66 012 0.06 0.03 136 14
1976 0.36 291 9.72 6.05 051 26.18 4316 44.68 T0.38 2.4 0.28 0.22 206.87
977 311 013 0.10 33.86 398 %.58 27.08 6.8 6.30 000 117 0.00 108 16
978 0.95 ©2.83 566 521 000 0.41 54.67 7.43 7.50. 0.02 1.62 0.00 86.30
1979 3.47 1L61 12.95 4.93 7.65 216 18.61 1361 7.55 1.20 0.00 1.20 8344
1980 5.95 0.26 7.04 3.2 1.82 6.10 26.33 (176 1.57 341 029 031 6810
981 610 173 13.37 289 411 000 28.45 17922 0.21 0.70 0.72 0.00 7560
1982 059 5.5 19.50 852 441 A0 719 2013 0.8 649 0.8 453 8317
1983 0.00 215 0.58 24.8 926.78 11.20 37.89 19.91 23.52 0.07 0.03 0.27 I47.%5
1981 0.86 206 2.8 3.07 0.00 327 1844 5548 4.08 0.06 002 001 90.20

Mean 214 201 7.00 9.98 558 9.45 28.46 9434 15.95 1.45 050 0.66 10852
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Table (-6

Monthly Runoff Volume of Dalapa

<Present and Plan CaseA> (Catchment Area : 89 sq.km) { Unit : MCM)
Year - Jaq.- Eeb. Mar.  Apr.  May  Jume  July Aug.  Sep.  Oct. Nov. Dec. Anmnuai
1975 0.00 0.00 0.00 0.00 091 170 316 445 52 0.00 000 0.00 1550
1976 0.00 0.00 0.93 0.67 0.00 3.83 6.3 603 938 00 000 000 27.2
1977 0.70 0.00 0.00 3.8 000 3.66 2.94 0.3l 065 000 000 000 12.15
1978 0.1l - 0.06 Oﬂ97 0.91 0.00 020 6.53 0.40 0.27 000 000 000 945
1979 0.00 .1.23 0.54 0.44  1.56 0.31 076 1.98 (.30 0.00 000 012 7.2
1986 0.40 0.00 126 L.18 0.46 0.00 3.68 0.16 0.40 0.28 0.00 0.16 ~ 7.98
1981 - 0.33 000 112 0.65 0.32 0.00 2,10 293 000 000 0.923 000 7.74
1982 0.00 0.35 170 1.57 6.29 000 0.76 1.99 0.00 0.8 000 03F 7281
1983 0.00 0.08 0.00 3.2 291 160 3.8 1.78 245 0.00 0.00 0.00 15 86
1984 0.00 0.00 033 0.08 000 021 216 4.00 0.20 000 0.00 000 6. 98
Mean 0. 15 0.17 069 1.2 065 115 393 241 189 011 002 006 11.79
< Plan CaéeB—Q > (Catchment Area : 89 sq.km) ( Unit : MM D
Year 'Jan. Febh.  Mar. 'Apr. May June July Aug.  Sep: . Oct. Noy Dec.  Annual
197 0.00 0.00 0.00 0.03 0.64 1.25 hétéé 3.53 409 0.02 m}i?ﬁ- ~6?66 ll_8é
1976 0.00 0.00 0.65 0.47 000 291 53 457 87 005 004 003 2286
1977 0.52 0.02 001 28 000 28 208 02 047 0.00 0.00 0.00 895
1978 0.08 0.04 0.68 0.64 000 014 479 0.30 019 D.QO 0.00 G.OO 6. 86
1979 0.00 0.88 0.38 0.3 111 02 053 140 0.21 0.00 0.00 0.08 512
1980 0.29 0.00 d:QO 0.83 032 000 262 0.11 0.28 0.20 0.60 011 5.66
1981 0.23 0.00 0.8 0.46 0.22 000 1.48 .2.16 000 0.00 0.16 000 551
1982 0.00 0.25 . 1.21.'.1.12 0.21 0.00 0.54 1.40 0.00 053 000 022 554
1983: 0.00 0. 06 '0;00 241 2207 L3 272 L2171 L7989 0.00 0. 00 0.00 145
1984 0.00 -0.00 0.23 0.06 000 0.15 152 315 0.15 0.00 0.00 000 526
.Me&n 0 13' 0.49 0.91 0.46 0.8 2.39 1.82 160 0.08 0.02 004 891

G-



Table G-17

‘Monihiy Runoff Volume of Zai

<Present and Plan CaseA> (Catchment Afea : .18 sq. km) ( Unit : MCM )
Year Jan.  Feb. Mar. Apr. May June July  Aug.  Sep.  Oct. Nov. Dec. Annual
9% 0.00 0.00 000 0.0 0.18 0.8 0.64 001 1.05 0.00.0.00 0.00 513
1976 0.00 .00 0.1 0.14 0.00 077 1.28 1.22 1.90 0.00 000 0600 550
1977° 0.14 0.00 0.00 0.79 000 074 060 006 0.13 000 000 000 246
1978 0.02 0.0l 0.20 0.19 000 0.04 1,32 0.08 005 0.00 000 000 18l
1979 0.00 0.25 O0.11 0.08 032 006 015 040 006 000 000 0.02 146
1980 0.08 0.00 0.26 0.24 009 000 0.74 003 0.08 006 000 003 186l
1881 0.07 0.00 0.23 0.13 0.06 0.00 0.42 0.60 0.00 0.00 0.05 0.00 156
1982 0.00 0.07 0.34 0.32 0.06 000 016 040 000 017 000 006 1.58
1983 0.00 0.02 0.00 065 059 032 078 0.3 049 0.00 0.00 000 3.2
1984 0.00 000 0.07 0.0 000 004 0.44 08 004 000 000 000 1.4l
Mean 0.03 0.03 0.14 0.96 0.13 093 065 049 0.38 002 0.0l 001 238
< Plan CaseB-2 > (Catchment Area : 18 sq.km) ( Unit : MCM )

Year Jan.- Feb. Mar. Apr. May June July - -Aug. - Sep. Oct. Nov.  Dec. Annual
1975 0.00 0.00 000 0,00 amgﬁgggg 0.80 092 003 000 000 268
9% ©0.00 0.00 015 0.11 0.00 0.66 1.13 1.03 191 0.0l 000 0.00 508
1977 - 0.12 0.00 0.00 0.64 000 0.63 048 005 011 000 0.00 000 203
1978 0.02 0.0 0.16 015 0.00 003 109 007 004 000 0.00 0.00 156
1978 0.00 0.20 0.09 0.07 0.2 005 012 0.32 006 000 000 002 118
1980 0.07 0.00 0.20 0.18 0.07 0.00 0.60 0.03 0.06 0.05 0.00 0.03 1:30
1981 0.05 0.00 018 O.11 0.05 000 0.34 049 0.00 0.00 0. 04 0.00 1.9
{982 0.00 0.06 0.98 0% 005 000 012 0.32 000 014 000 00 197
1983 0.00 0.01 0.00 0.55 0.47 0.26 0.63 0.29 0.41 000 0.00 0.00 962
1984 0.00 0.00 0.05 0.0l 000 0.04 0.5 0.7 0.03 0.00 000 0.00 119

003 0.03 011 020 0.10 019 0.55 0.1 0.3 .01 2.02

Mean

0.02

0.01
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Table G-8  Annual Runoff Volume (1/3)

< Present and Plan Cased > (Unit : MCAD
- Vidore Dalana fai Total
Year  CATI0sq.km  CA- 83sq.km  CA= 18sq.km _CA-877sg. ki
1975 149,13 15. 50 313 167. 76
1976 220. % ' 27. 90 5.50 953. 65
1977 119. 83 12. 15 246 134. 44
1978 96. 09 X & 1.9l 107. 45
1979 9. 09 7.24 1.46 103.79
1980 71.63 7.98 1.61 87. 22
1981 84. 93 7.4 1.56 . 9. 23
1982 .74 7.81 1.58 o 104,13
1983 165. 04 15. 86 3.21 184. 11
1984 9.89 6.98 1.4t 108. 28
Mean 120. 33 11.79 2.38 134.50
Runoff Coefficient %>
Mean 50. 4 49,0 9.0 50. 2
<Probable Runoff VYolume>
Return
Perigd Vidore Dalana__ o ki _Total
oyears 108.56 9.58 B 120. 08
5year3‘ 146.35 14. 48 2.43 163.76
10years : .176.44 19,28 3.90 | 199. 62
15years 195. 12 22. 60 1,58 99230
years 208, 93 %. % 5. 11 939, 24
ohyears 220. 02 27.39 5,55 952, 96
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Tahle G-8 Annual Renoff Volume (2/3)

< Plan CaseB-1 > (Unit : MCM)
Vidore . Dalana Zai Total
Year CA=770sq. km _CA= 83sq.km ~ _ChA= 185q.km _CA=877sg. km__
1975 140. 81 15.50 313 159. 44
1976 212, 67 27. 20 5,50 245. 31
1977 112,56 12,15 9.46 127. 17
1978 90. 00 9.45 1.91 101.36
1979 81.73 7.24 1.46 96. 43
1980 7.82 7.98 1.6l 81.41
1981 79. 46 774 . 1.56 88. 76
1982 87.27 7.81 1.58 9. 66
1983 153. 89 15. 86 3.91 172. 96
1984 93. %5 6.98 .41 101,64
Mean 112.9% 179 2.38 127.12
<Runoff Coefficient %>
Mean 47.3 49.0 49.0 17.5
<Probable Runoff Volume>
Return - _
Period Vidore Daiana . lap Total -
Oyears 101.30 9.58 1.94 19,8
Byears 137.79 14. 48 2.93 155, 20
10years 167. 15 19. 28 3.90 190.33
5years 185. 48 2. 60 1.58 212 66
Wyears 199.06 - %.90 5. 11 999. 37
Byears 209. 99 2739 5. 56 210,93

G-14



Table G-8 - Annual Rundff Volume (3/3) |

. < Plan CaseB 2 » (Unit : MCM)
Vidore N Dalana fai Total
_Year - CATI0sq.km CA- 83sq.km €A 18sq.km_ _CA-877sq. kn __
e 136. 14 - 11.88 2,68 150.70
9% - A08.87 9. 86 5.06 23179
1977 108,16 8.% N 2.03 119. 14
1978 8. 30 6.8 1.56 94.72
1979 83. 44 5. 12 1.18 | 89.74
1980 68,10 5. 66 1.30 | 75. 06
1981 B0 551 1.% VX
1982 817 5. 54 L7 89.98
1983 147.% 145 2.62 | 161.32
1981 190. 20 5% 1.19 06, 65
Mean 108.52 g.91 2.02 119. 45
<Runoff Coefficient %> | |
fean | 45.4 37.0 41.5 A4.8
¢Probable Runoff Volume>
Return ‘ |
_Period Vidore Dalana ot _ Total .
2years 97.00 - 6.87 .56 105.52
Gyears 132,91 10.78 2.43 146. 12
f0years 161.76 14.97 - 3.38 180. 11
15years 179.78 1801 4.06 201. 85
20years 163, 14 20. 46 4. 62 218, 22
25yéars 203. 88 | 92,56 5.09 231.53
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Figure G-3 Division of Vidore Hill Torreal Basin
(for the Flood Runoff Analysis)
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Table G-9  Probable Flood Peak Discharges

Return

Present

Period

Vidore (CA=770sq. km}

Zyears - 688
byears 1,109
10years 1,405
Byears 1,795

Dalana (CA=89sq. km)

2years 8
“Byears 136
10years 178
20years 215

Zai (CA=18sq. km)

Zyears 32
Syears 46
10years 66
9%5years 77

Vidore + Dalama + Zai (CA=877sq. km)
by Composiie Hydrograph

(Unit : cu.m/s)

Plan

Cased_

688

1. 109
'1,405
L,7%

2years i
byears 1,262
10years 1,618
Zoyears 2,048

7
i,262
1,618
2,018

CaseB-1 Caseb—2

484 418
789 665
1,03l 880
1306 1,103
& @
136 52
178 70
25 92
32 13
46 21
66 21
77 34
553 452
908 720
1, 194 953
1,498 1,19
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Discharge - ¢cu,.m/s

Figure G-4 Flood Hydrograph of Vidore (1/5)
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Discharge - cu.m/s

Figure (-4

< 2years Return Period »

Flood Hydrograph aof Vidore (2/5)

“( CA = TT0 sq. km )

2, 000
1,500
1,000
.  Present and Plan CaseA Qp-688
— Plan CaseB-1 fOp=484
500
n {aseB-2 Qp=418
| ::::::::::::::::::::wmh_n_“___
m\\‘:\__—-_‘“—-‘-‘
T T T T T T LT 17
0 5 10 15 20 25 30
Time - Hours —

G—19



—

Discharge - cu. n/s

Figure G-4 Flood Hydrograph of Videre (3/5)
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CHAPTER L METHOD OF SOII. SURVEY

The soil survey was carried out to explore and evaluate the land and soil resources
of the Project area aiming at the following points:

1) To review the existing data and check the validity of the existing soil map for use

' in agricultural development planning,

2) To make the supplementary soil survey to identify, classify and describe properly
the inajor kinds of soils occurring in the project area,

3y To evaluate the soils in terms of land suitability under the current flood irrigation
condition.

The survey in the Project area was cérri_ed out in association with the Soil Survey
of Pakistan officers.” The field work was started on January 18th and completed on
January 31st, 1992. A topographic map of 1:50,000 scale prepared by the Survey of
Pakistan was used as a field map. The locations of auger holes and soil pits were noted
and marked on the map by a Global Satellite Receiver. The locations are shown in
Figures H-1 and H-2.

_ Soil association mapped by the Soil Survéy’ of Pakistan in tlic area were taken into
consideration in the study, and soil series encountered in these associations were studied
and delineated on the present scale. The soils were studied along the selected traverses
with 2 to 3km distance berween the olbservation'points.‘ The soils were checked by
opening small pits supplemented by auger holes. Fifteen(15) soil pits up to one meter in
depth were excavated in the selected locations, and described properly according to FAO
guidelines. Three pits out of fifteen were located in the catchment area. Thirty-six(36)
soil samples from the Pachad area and eight(8) samples from the catchment area were

collected for laboratory analysis.

The soil samples coltected for laboratory analysis were properly analyzed by the
NARC (National Agricultural Research Center) laboratory in Islamabad. The analysis
includes determination of pH, electrical conductivity, organic carbon, nitrogen,
phosphorus, CEC, and exchangeable cations for chemical properties. Physical properties

tests consist of soil texture, bulk density, water retentivity and hydraulic conductivity.
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CHAPTER II. METHODS OF SOIL ANALYSIS

The soil samples collected  for Iaboratc:)ry-analy‘sis' were ahalyz‘dd by NARC
(National Agricultural Research Center) in Islamabad. :

(1) Chemical analysis

D pH : pH meter with glass elcctrod_e (soil:water=1:5).
2) EC : Electrical conductivity meter (soil:water=1:5).
3)  Organic matter : Wet oxidation method,

4) Total nitrogen : Kjeigahi method.
5) Cationexchange capacity(CEC): Ammonium saturation method.
6) Exchangeable cations:Flame phdtomctér and titration method.
7 Available phosphate : Olsen method, '

(2) ~ Physical analysis

1) Soil texture :'Hydrofneter.

2) Bulk density : Direct oven drying of soil core.
3) Moisture retention(pF) : Pressure plate method.
4)  Hydraulic conductivity : Constant head method.



CHAPTER Iil. -~ CHEMICAL PROPERTIES OF THE SOILS

The analysis of chcmlcal propez ties includes the determination of pH, EC, organic
matter, total nitrogen, CEC, exchangeable cations and available phosphate. Thc result is
shown in Table H-1.

1 pH:

The pH of soils ranges from 7.6 to 8.2 which indicates th'l’t the soils belong to the
shghtly alkali to neutral group There is little difference in pH value among

different soil series.
(2)  Electrical conductivity (EC) :

The EC of the topsoils varies from 0.16 to 0.80mS/cm. The EC of subsoils is
generally lower than that of topsoils in major soil series. It appears to be no
hazard of salinity in the Project area.

(3) Organic matter :

Organic matter content is generaily low, ranging from 0.21 to 0.80%. The soils in
the catchment area have relatively higher content.

(4)  Total nitrogen :

Nitrogen conien; is generally low to very ldw, ranging from 0.01 to (.09%. The
content usually falls gradually with depth.

(5)  Cation exchange capacity (CEC) :

CEC of soils reflects a difference in clay mineralogy as well as both content and
type of organic matter, CEC in the Project area is, however, mainly according to
clay content. CEC of topsoils varies from 24.6 to 35.0 me/100g for clayey soils,
while that ranges from 9.5 to 15.3 me/100g for sandy soils.

(6)  Exchangeable cations :

Calcium contcnt in topsoil is medlum to high ranging from 16.6 to 21.8 me/100g
in clayey soils. The higher calcium content is a reflection of the calcareous soil
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characteristics. The calcium content is, however, low to medium in sandy soil
ranging from 4.5 to 7.1 me/100g. The contents of other cations such as
potassium, sodium and magnesium are generally low to medium in most soils.

{7) - Available phosphate :

Available phosphate content is low to very low in most soils. The content varies
from 0.1 to 3.4ppm in topsoils. '
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CHAPTER 1V, PHYSICAL PROPERTIES OF THE SOILS

The analysis of physical properiies includes the determination of soil texture, bulk
density, water retentivity and hydraulic conductivity, The result is shown in Table H-2.
(1) Soil texture. .

According to the soil survey, three major soil series (Katohar, Chatter and
Kallarwala) were identified in the Projcct arca. They were classified as loam to

clay loam, sand to loamy sand and sand to sandy loam, respectively.

(2)  Bulk density :

- Katohar has the highest bulk density among the three major soil series with an
average of 1.57gfcc. The density is 1.32g/cc for Chatter, and 1.42g/cc for
Kallarwala on average, respectively. ' '

3) Moistixt_'e retention(pF) :

There is a clear difference in available water amount among the soils. The amount

~ranges from 8.5 to 24.7%(_vol.), from 5.5 t0'10.2%, and from 7.1 to 18.1% for
Katéha_f, Chatter and Kallarwala, respectively. The difference is mainly due to
their textuire. |

(4)  Hydraulic conductivity :
;Hydraulic condﬁcu’vity of clayey soil is smaller than that of sandy soil, which also

reflects the difference in soil texture.
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CHAPTER V. | DESCRIPTION OF SOIL MAPPING UNIT

A soil mapping unit consists of one or more named and defined taxonomic units,

which is called "soil association™: Description of each rhapping unit comprises location of
occurrence, area, soil characteristics, present land use, limitations and development

possibilities,

1)

(2)

(3)

Mapping unit 1 (Katohar association)

This unit mainly occurs in the west to south-west part of the area and occupies
7,650ha (39.5%). A considerable part consists of the Katohar series, which is
deep, moderately well drained, slowly permeable, and silty clay loam in texture.

This unit also includes small parts of Kundi, Hadwar and Bolan series. A large
part of the unit is uscd for flood irrigation cropping. Yields are moderate to low
due to traditional management and madequate supphes of mgatlon water. With
sufficient irrigation water and use of fertilizers along with improved seeds and

cultural practices, high economic return is expected.

Mappmg unit 2 (Katohar Kundi assoc:at:on)

This unit occurs in thc east to north east part of the area and occuplcs 5,250ha
(27.1%). Major soil series of the unit arc Katohar and Kundi mcludmg smdll part
of Bolan and Chatter. The soils are deep, moderately well dramcd slowly o very
slowly permea_ble, and silty clay to silty clay loam in texture. This unit is mainly
used for flood irrigation and/or tube well irrigation cropping. Small areas along
the D.G.Khan canal are irrigated by the canal water. Areas far away from torrent.
beds provide poor grazing only. Yields are variable depending upon the
availability of water. Under irrigation along with modern management, most of

this unit has high potenndl for crop production.

Mapping unit 3 (Chatter association)

This unit occurs along with torrent beds and old river beds. The unit occupies
2,140ha (11.1%). The unit mainly con31sts of Chatter series including small parts
of Katohar and Hadwar. The soils are deep, excessively well drained, moderately
permeable, and sand to loamy sand in texture. Most of the unit is not cultivated
and is poor for grazing. Locally, small areas are irrigated by flood or tube well.

H-6
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(5)

(6)

"The major limitations of the unit are sandy soil texture, undulating relief and poor
availability of water. Proper range management measures are Necessary to
improve grazing potential. The unit has low to moderate potential for crop
production with the introduction of irrigation and modern management,

Mapping unit 4 (Kallarwala association)

This unit oceurs in the west and north-west part of the area and occupies 2,490ha
(12.9%). Major soil series of the unit is Kallarwala including small part of Talai
and Katoh_ar. The soils are deep, well drained, moderately permeable, and sand
to ma_my_ sand in texture. Most of the unit is not cultivated and is‘poor for
grazing. The major limitations of the unit are sandy soil texture, higher and
undulating relief, and poor availability of water. Proper range management
measures are necessary to improve grazing potential.

Mapp_ih_g unit 5 (Torrent bed)

This unit consists of hill torrcnts'having mappable beds, and occupies 1,480ha
(7.7%). The area belongs to miscellaneous areas because it has little agricultural
potential. The beds are stony or gravelly in the upper reaches bat are sandy in the

Jower parts. The torrent beds are usually dry but rain water rushes through them

following heavy rainfall in the catchment area.

Mapping unit 6 {Gravelly and stony land)

.ThlS unit also belongs to miscellaneous areas and occupies 330ha (1.7%). The
unit is mamly covered by gravels and stones, and has a sparse vegetationdl COVer.

Some parts are poor for grazing.

H-- 7



CHAPTER V1.

a) Pachad area

1)Katohar series L

DESCRIPTIGN OF SOIL SERIES

Katohar series consist of deep and very deep , moderately well drained,
calcareous, fine textured smls formed i in recent pledmont alluwum derived from
the Suleiman rangc Thc series occupxcs gently slopmg areas along torrent
‘courses in the reccnt piedmont plams It has a brown/dark brown firm,
modcrately calcareous, silty clay, massive topt;ml underlain by stratified,
yellowish brown or brown/dark brown ﬁrm calcareous, sﬂty clay to about 90 to

150cm.

Pit No.
Incaﬁon
P.hy.siography'
Land use |
‘Drainage

Horizon th (cm)

Ap - 010

Bw 1020

1

H-8

: 30°10"N, 70°35'53"E _
- Level to nearly level sub-recent piedmont plain.

: Sofghum,wheat, oilseeds and gram.

. Moderately well drained.

Description

Brown/dark brown(10YR 4/3)}moist, -
massive and stratified silty clay loam; sticky
piastic, firm moist, hard dry; few inghﬂy
sticky medium and common fine vesicular
pores, moderately calcareous, common fine
and very fine roots; clear smooth boundary

Brown/dark brown (10YR 4/3) moist, few
distinct - yellowish brown (IOY.R'._SIG)"
mottles, silty clay 'Ioam straiiﬁéd sticky,
plastic fnablc moist, hard dry; few medium
and fme tubular pores; moderalely
calcareous; common fine and very fme
roots;clear smooth bou-xdary



2)

Cl1 . 20-36

e’ 36-72

Bwb 22-100

Katohar series (2)

Pit No.

- Location

Physiography
Land use
Drainage

Horizon Dgp_ th fom)
. Ap 0-15

Brown/dark brown (10YR 5/4), few
yellowish brown (10YR 5/4) mottles, moist
silty clay loam, massive; sticky, plastic,
friable moist, hard dry; few fine tubular
pores; moderately calcarcous, few fibrous

roots; abrupt smooth boundary.

Brown/dark brown (10YR 4/3) moist, silty
clay loam; very weak coarse subangular
blocky, platy, sticky, piastic; friable moist,
hard dry; few fine and medium tubular
pores; moderately calcareous; few fibrous

roots, abrupt smooth boundary.

Brown/dark brown (10YR 4/3) moist; silty
clay, weak medium subangular blocky; very
sticky, very plastic, very hard dry; few very
fine tubular pores; moderately calcareous,

clear smooth boundary.

10
30°04'36"N, 70°30'26"E

: Level to nearly level sub-recent piédtﬁont plain.

Sorghum, wheat, oilseeds and gram.
Moderately well drained.

Description

Dark greyish brown(10YR 4/2)moist, si}ty.
clay loam; stratified; very sticky, very
plastic, firm moist, hard dry; few fine
tubular pores; moderately calcareous, many
very fine and few fine roots; clear smooth

boundary.



3)

Ci

C2

C3

Chatter series

- 15-32

32-69

69-100

Brown/dark brown (10YR 4/3) moist, silty
clay loam, very weak, subangular blocky
and plain platy; very sticky, very plastic,
friable moist, hard dry; few fine and very
fine tu_bular poi’cs; m(}deratcly'caicareous,
few fine fibrous ro’dts; gradual smooth -
boundary. ' '

Brown/dark brown (10YR 4/3) moist,
common distinct yellowish brown (10YR
5/6) mottles; silty clay loam; stratified with
some Specks of sand; very sticky, very
plastic; friable moist, hard dry; few medium
and common fine ubular pores; moderately
calcareous; gradual smooth boundary.

Dark yellowish brown (10YR 4/9) moist,
silty clay loam; stratified; very sticky, very

‘plastic, friable moist, hard dry; few very

fine tubular pores; moderately calcareous;
no roots; clear smooth boundary.

The Chatter series consists of excessively drained, calcareous, coarse textured
soils formed in recent piedmont alluvium derived from the Sulcimanjrangc. It has -

no B horizon. The series occupies gently undulating arcas along torrent courses.

in the recent piedmont plains. It has a yellowish brown, very fﬁablc, moderatcly

calcareous, massive, loamy sand topsoil underlain by a brown, loose, moderately

calcareous, single grain loamy sand and sand, stratified subscil with thin layers of

other textures.

Pit No.
Location
Physiography
Land use
Drainage

30°01'15"N, 70°32'07"E o

.- Gently undulating sub-recent piedmont plain.
Wheat and oilseeds.
Well drained.

H-10
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Horizon Depth (cm) Description

Ap ' 0-3 Brown/dark brown (10YR 4/3) moist,
sandy loam; massive; slightly sticky,
slightly plastic, very friable moist, hard dry;
few fine and very fine tubular pores;
moderately calcareous; few fine and many
very fine roots; abrupt wavy boundary.

C1 3-72 Greyish brown (10YR 5/2) moist, loamy
sand, massive single grain; non-plastic,
loose moist, loose dry; no pores; moderately
calcareous; no roots; abrupt wa'vy

boundary.

C2 72-100 Yellowish brown (10YR 5/4) moist; very
fine sandy loam; weak {ﬁ_in platy; slightly
sticky, slightly plastic, very friable moist,
soft dry; no pores; moderately calcarcous;
no roots; gradual smooth boundary.

Kallarwala series (1

The Kallarwala series consists of deep, well drained, calcareous, medium textured

soils developed in Pleistocene piedmont mountain outwash deposits derived from
the Suleiman range. Ithasa cambic B horizon. The series occupies nearly level
and gently undulating piedmont plains with a recent erosional surface. It has a
brown to dark brown, friable, moderately to strongly calcareous loam with weak
coarse subangular blocky structure. A few fine lime specks and nodules occur in
the B horizon. The substratum is massive and texture becomes gradually coarser

at lower depths.
Pit No. ' 7
Location . 30°0739"N, 70°32'00"E

Physiography | . Gently undulating recent piedmont plain.

11



Land use : Barren.

Drainage + Moderately well drained.
Horizon Depth (cin Description
Al 0-20 © Brown/dark brown(10YR 4/3)moist, loamy

sand, massive, slightly sticky, slightly
plastic, friable moist, slightly hard dry;
moderately calcareous; few fine roots; clear
smooth boundary,

Bwl 20-45 : Yellowish brown(10YR 5/4)loam, very
' weak common and subangular blocky,
slightly sticky, slightly plastic, friable moist;
slightly hard dry; few lime s_pecks at places, -
moderately to strongly “calcareous, many-
fine fibrous roots; gradual smooth

boundary.

Bw2 45—10{)' Yellowish brown(10YR 5/4)loam, weak,
coarse subangular blocky, slightly sticky,
slightly plastic, friable moist; slightly hard -
dry; moderately calcareous, few fine roots;
gradual smooth boundary

5) Kaliarwala series (2)
Pit No. : 8 :
Location : 30°07'56"N, 7T0°29'00"E
Physiography : Nearly level, gently undulating sub-recent piedmont
plain. :
Land use : Barren.
Drainage _ : Moderately well drained.
Horizon . Depth (cm) Description

H—12
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Al 0-10 Brown/dark brown(10YR 4/3)moist, loam,
massive, slightly sticky, slightly plastic,
friable moist, slightly hard dry; moderately
calcarcous; few fine roots; clear smooth
boundary.

Bwl 10-55 Yellowish brown(10YR 5/4)loam, very
weak coarse sub-angular, blocky, slightly
sticky, stightly plastic, friable moist; slightly .
hard dry; few fine tubular pores; moderately
calcareous, very fine fibrous roots; clear
smooth boundary. |

Bw2 55-100 Yellowish brown(10YR 5/4)loam, weak,

' subangular blocky, slightly plastic, friable
moist; hard dry; few fine tubular pores;
méderately calcareous, no roots; clear
smooth boundary.

Kundi. series (1)

Kundi series consists of moderately deep and deep, moderately well drained,
calcareous, fine texture soils, dcvelopéd in subrecent alluvium derived from the

‘Suleiman range. It has a cambic B horizon about 750111_thick. The series

chupiés gently sloping subrecent piedmont plains, It has a brown/dark brown
very firm, calcareous, massive and laminated silty clay sur__face horizon, underlain
by brown/dark brown to yellowish brown, very firm, moderately calcareous, silty

“¢lay B horizon with weak coarse and medium subangular blocky structure. The

substratum has yellowish brown to brown stratified layers of different textures.

Pit No. . 4

Location _ : 30°0230"N, 70°32'10"E

Physiography : Level to nearly level sub-recent piedmont plain.
Land use . Sorghum, wheat, oilseeds and gram.

Drainage : Moderately well drained.

H-13



Horizen - Depth (cm
Al 0-14
Bw 14-83
C1 83-100

7)  Kundi series (2)

Pit No.
Location
Physiography
Land use
Drainage

Horizon  Depth (cm)

“Ap 0-15

R - e )
¢ 30°02'37"N, T70°34'29"F
: Level to nearly level recent piedmont plain.

Description

Brown/dark brown(10YR 4/3)moist, silty

clay loam, weak coarse, subangular blocky

and stratified; sticky, plastic, very firm

moist, very hard dry; few fine tubular pores;

m:o'derately calcarcous; many fine fibrous
roots; clear smooth boundary.

Brown/dark brown(10YR 4/3)moist, silty
clay, weak coarse and medium sub-angular
blocky, few distinct non-intersecting slicken
sides; very sticky, very plastic, firm moist;
very hard dry; common very fine and few
fine ubular pores; moderately calcarcous,
few fine fibrous 'rbots; clear smooth
boundary.

Brown/dark brown(10YR 4/3)moist, silt
loam; very weak, coarse subangular blbcky,
thin platy, slightly sticky, slightly plastic,
friable moist; slightly hard dry; few fine
tubular pores; moderately calcareous, no
roots; abrupt smooth bou'ndary.' '

Sorghum, wheat, oilseeds a_nd gram. -
Moderately well drained.

H-14

Descripti

Brown/dark brown (10YR 4/3) moist, silty
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Bwl 15-52

Bw2 52-100

Bolan series

clay loam, weak coarse, subangular blocky;
very sticky, very plastic, friable moist, very
hard dry; few fine and common very fine
tubular. pores; moderately calcareous;
common fine and very fine roots; clear
smooth boundary. |

Brown/dark brown (10YR 4/3) moist, silty
clay, very sticky, very plastic, friable moist;
very hard dry; few fine tubular pores;
moderately calcareous, no roots; clear
smooth boundary. |

Brown/dark brown (10YR 4/3) moist, silty
clay; weak, coarse and medium subangular
blocky, very sticky, very plastic, friable
moist; very hard dry, few fine tubular pores;
moderately calcareous, no roots; abrupt
smooth boundary.

The Bolan series consists of very deep and deep, well drained, calcareous,

medium textured soils, formed in recent piedmont alluvium derived from the

- Suleiman range. The series occupies gently sloping areas along torrent courses in

th'c recent piedmont plains. It has a yellowish brown, friable, calcareous,

massive, silt loam topsoil underlain by stratified layers of various textures,

predominantly yellowish brown or brown, friable, calcareous, silt loam and very

fine sandy loam.

- Pit No. : 2 2

Location : 30°0337"N, 70°36'18°E
Physiography o : Nearly level recent piedmont plain.
Land use I Sorghufn, wheat and fodder.

Drainage : Moderately well drained.



Horizon  Depth (cm)
Ap 0-10
Bw 10-57
c2 57-100

9) Talai series (1)

The Talai series consists of excessive

Yellowish brown (10YR $/4) moist, clay
loam, very- weak massive and coarse
subangular blocky; slightly sticky, slightly
plastic, friable moist; slightly hard dry; few
fine and very fine ubular pores, moderately
calcareous, few medinm roots, clear smooth
boundary. '

Yellowish brown (10YR' 5/4) moist, silt
loam; coarse subangular blocky and
stratified; slightly sticky, slightly plastic,
friable moist, hard dry; few fine and
common. very tubular pores, moderately
calcareous; few very fine roots, abrupt
smooth boundary.

Yellowish brown (10YR. 5/4) moist, silt
clay loam; stratified and massive; sticky,
plastic, friable moist, hard dry; very fine
tubular pores, mdderately calcareous; no
roots, clear smeoth boundary.

ly drained,_ calcareous, deep, coarse textured

soils, developed in Pleistocene mountain outwash deposits derived from the

Suleiman range. The series occupie
piedmont plains. It has a brown/dark

s undulating sandy areas in the Pleistocene
brown, very friable, moderately calcareous,

massive, loamy sand topsoil underlain by dark yellowish brown, very friable,

calcareous, massive loamy sand subscil. The substratum is brown to dark brown,

loose, calcareous, massive sand.

Pit No.
Location

: 9

H-—-16

30°07'55"N, 70°33'38"E



Physiography

Landuse

Drainage

- Horizon Depth (cm)
Ap 0-20
Cl 20-62
C2 62-100

10) Talai series (2)

Pit No.
Location

. Physiography
Land use |
Drainage

Horizon  Depth (cm)

Gently undulating piedmont plain.
Wheat and oilseeds.

» Moderately well drained.

12

Description

Brown/dark brown (10YR 4/3) moist,
sandy loam, massive, slightly sticky,
slightly plastic, very friable moist, hard dry,
common fine and few medium pores,
moderately calcareous, few fine and
common very fine fibrous roots; gradual
smooth boundary.

Greyish brown (10YR 5/2) moist, loamy
sand, massive, non-sticky, non-plastic,
loose (h moist, loose dry, silty clay layer at
50cm, moderately calcareous, no roots,
abrupt ) smooth boundary.

Brown/dark brown (10YR 4/3)moist, silty
clay loam, stratified; very sticky, very
plastic, 4 very firm moist, very hard dry; no
pores, moderately calcareous, no roots,

clear smooth boundary.

30°0327"N, 70°26'48"E

H-11

. Undulating recent picdmont plain.
: Grazing.
- Extensively well drained.

Description



i1)

Al 0-22
cl 92-72

C2 -72-100

Hadwar series

Dark greyish brown (10YR 4/2) moist,
loamy sand, massive, non-sticky, non-
plastic, friable moist, soft dry, common fine
tublilar. pores, moderately calcareous, many
fine and very fine fibrous roots; gradual
smooth boundary.

Brown/dark brown (10YR 4/3)} moist,
loamy sand, massive, slightly sticky,
slightly plastic, friable moist, _'sdft dry, fine
tubular pores, moderately calcareous, few

~ fine fibrous roots, clear smooth boundary.

Dark yellowish brown (10YR 4/4) moist,
loamy sand, massive/very weak subangular
blocky; non-s:ticky, ‘non-plastic, very loose

" moist, soft dry; medinm lime specks;

sirongly calcareous, clear smooth boundary.

The Hadwar series consists of deep, well_dfafnéd,calcax_‘_coué, medium textured
loamy soils formed in recent piedmont alluvium derived from the Suleiman range.
It has a brown/dark brown, friable, massive, calcareous, sandy loam topsoil

underlain by a brown/dark brown stratified or massive loam in the subsoil. The

substratum consists of stratified layers of various textures from sand to clay.

Pit No.
Location
Physiography
Land use -
Drajnagé

Homzon  Depth (cm)

Ap

(-5

: 30°00'37"N, 70°37'18"E

; * Nearly level recent piedmont plain.
: Sorghum and wheat,

: Moderately well drained.

Description

Greyish brown (IOYR 5/2) moist, sandy

H 18
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Bwl 5-30
Cl 30-77
C2 77-100

Catchment area

loam, massive, very slightly sticky, very
slightly plastic, very friable moist, hard dry,
few fine and very fine tubular pores,
moderately calcareous, abrupt smooth

boundary. |

Yellowish brown (10YR 5/4) moist, silt
loam; very weak subangular biocky!
laminated; sticky, plastic; friable moist, hard
dry; few fine and common very fine tubular
pores, moderately calcareous, common vei'y
fine and few fine roots, abrupt smooth
boundary. | '

Brown (10YR 5/3) very pale brown (10YR
7/3), loamy sand/sand, single grain, non-
sticky, non-plastic, loose moist, loose dry,
no pores, moderately calcareous, few very
fine fibrous roots, clear smooth boundary.

Brown/dark brown (7.5YR 4/4) moist,
Si.lty clay loam, stratified/massive; very
sticky, ﬁery_plastic, firm moist, very hard
dry; few fine and very fine tubular pores;
moderately calcareous,. clear smooth
boundary.

Soils in the catchment area consist of shallow to moderately deep, moderaiely well

drained, moderately calcareous, medium textured sandy loam soils formed in recent
piédinont alluviurn derived from the Suleiman range. It has a brown/dark brown, friable,

massive, moderately calcareous sandy loam topsoil underlain by a brown/dark brown

massive sandy loam in the subsoil.

Pit No. 13
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Location
Physiography
Land use
Drainage

Ap 0-5

Bw - 5.35

C 35-65

Pit No.

_ Lbcét_ion
Phyéiogfaphy
Land use .
Drainage

30°16'40"N, 70°14'30"F

14

: Nearly level to level recent pledmont plam
: Sorghum wheat and oilseeds.
i Moderately well drained.

ription

Brown/dark brown (10YR 4/3) moist,
sandy loam, massive, very slightly sticky,
very slightly plastic, very friable moist, hard
dry, few fine and,cdmnlon very fine tubular .
pores, modcra’téiy calcareous;: many fine
fibrous roots; clear smooth boundary.

Greyish brown (10YR 5/4) moist, sandy
loam with infills of silt loam; very:wéak
subangular blocky; slightly sticky, slightly
plastic; friable moist, hard dry; common
very fine tubular pores, moderately
calcareous, few very fine roots, abrupt

smooth boundary. '

Dark greyish brown _(lOYR 4/2) moi:st,
sandy loam to loam, massive, slightly
sticky, slightly plastic, friable moist, hard
dry, few fine tubular pores, moderately
calcareous, few fine fibrous roots, gradual
smooth boundary. small gravels presen't
below 65cm.

: 30°10 13"N, 70°17 38"E ,
: Nearly level to undulanng reccm pxedmont plam
: Wheat, fodder and oilseeds.

Moderately well drained.



Horizon Depth (e

Ap 0-15

c 15-52

Bwb  52-100

Pit No." -
Location
~ Physiography
Land use
Drainage

Horizon Depth {cm)

Ap 0-12

15

Description

Dark greyish brown (1()YR' 4/2) moist,
loamy sand, massive, very slightly sticky,
very siight‘iy plastic, very friable moist, hard
dry, porous, moderately calcareous; fine
medium fibrous roots; gradual smooth
boundary,

Brown/dark brown (10YR 4/3) moist,
loamy sand, massive/stratified; very slightly
sticky, very slightly plastic; friable moist,
very hard dry; porous, modcratély _
calcareous, very few fibrous roots, abrupt
wavy boundary. | '

Brown/dark brown (10YR 4/3) moist,
loam, ﬁxassivc/wcak coarse subangular,
blocky; slightly sticky, slightly plastic,
friable moist, hard dry, few fine tubular
pores, strongly calcareous, few fine fibrous
roots, clear smooth boundary.

30°07'50"N, 70°15'07°E

Nearly level to ﬁnduiating recent piedmont plain.
Wheat. |
Moderately well drained.

H-

Description

Brown/dark brown (10YR 4/3) moist,

loamy sand, massive, slightly sticky,

91

slightly plastic, friable moist, hard dry, few
fine and common very fine tubular pores;
moderately calcareous; many fine fibrous



roots; clear smooth boundary.

Bw 12-40 ~ Dark brown(10YR 4/4ymoist, sandy loam,
| very weak suban gular, block_y; sticky_,
slightly plastic; friable moist, hard dry;
common very fine tubular pores, _m_odc'ratdy
calcareous, Common fine and few medium
fibrous roots, gradual smooth boundary.

Cl 40-100 Dark brown (10YR 4/4)moist, loamy sand,
' massive, slightly sticky, slightly plastic,
friable moist, hard dry, few limé specks,
strongly calcareous, few fibrous roots,
gradual wavy boundary.

H 22
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