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INTRODUCTION

This Progress Roport continues the reporting of progress as re-
quested by AID/Washington as shown in Appendix A of the Progress
Report for the first year. It includes a list of personnel, a statement
of General Objectives and Specific Objectives by departments for the
period of time involved, a Plan of Work, and FFuture Plans for cach
of the departments.

Appendices give the detailed Progress Reports for each of the
sub-projects together with the proposed sub-projects described for the
Project Agrecement to be established with the various agencies of the
Government ot West Pakistan. '



ADMINISTRATIVE PERSONNEL

Maurice L. Albertson, Project Director

TECIHNICAL PERSONNEL

Department of Agricultural Engineering

Faculty: Arthur T. Corey, Project Leader
Gaylord V., Skogerboe
John A, Brookman

Graduate Resecarch Assistants
Norman S, Illsley

Paul S. Osborne

Department of Aogronomy

Faculty: Willard R, Schmehl, Project Leader
William T. Franklin

Graduate Research Assistants
Mehdi Monndjemi

James [., Puckett

Department of Civil Fngincering

Faculty: Everctt V., Richardson
Albert G, Mercer

Graduate Rescarch Assistants
Della L. Langeland
Wen-Sheng Liang
Yasumi Yamaguchi
Muhammad 1. Iaque
Khalid Mahmood
Allah Rakha

Department of INconomics

Faculty: Kenneth C, Nobe, Project Leader
Melvin D, Skold
Huntley H, Biggs



Department of Economics (cont'd)

Graduate Resecarch Assistant
Debebe Worku

Dcpartment of Political Science

Faculty: John A. Straayer, Project Leader
Phillip O. Foss

Graduate Research Assistants
Robert I, Schmidt
Arlene G. Dwyer
Robert S. Dildine

Department of Sociol gy

Faculty: David M. Freeman, Project Leader
Carl W. Birky
One faculty member to be assigned

Graduate Research Assistant
Lonnie O. Trautman
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EDUCATIONAL FILM ON LAND PREPARATION FOR
LEVEL BASIN IRRIGATION

2 July 1969 until completion of film

CONTRACT NO.: AID/csd=-2162
Amendment #1






APPENDIX A

Progress Reports for Sub=-Projects






region of Lyallpur, YWest Pakistan., A radius of !: feet was assun.d
for both the vertical and horizontal collectors.

The procedure was to assume an aquifer permeability of 0.002
feet/sec., a valve used by Yang who has previously studied skimming
well pertormance in the Indus Plain. It was also assumed that neither
the vertical wells or the horizontal collector would produce any
salt water.

For the case of the vertical wells, equations by \.ang were
solved with the cceputer, It was found that under the assuned
conditions, it would require 60 vertical holes penetrating to the
optirum depth to produce 2 cfs.


http:assun.od







WPAU. Leboratory and lysimeter investigations associated with the
field program will be conducted at WPAU and the Land Reclamation
Directorate, respectively. Subsequently, field experiments will be
conducted at other experimental stations in West Pakistan under the
direction of the Ayub Research Institute.

VII. Future Plans (On-campus research): Mineralogical analyses will be
completed. Emphasis will be placed on making quantitative deter-
minations of non-swelling 2:1 and 2:2 minerals in the clay fraction.
The Ca and Mg-containing silicates in the sands and silts will be
determined quantitatively also. Ffollowing mineralogical analysis
ESP value for varying SAR solutions will be determined in laboratory
and greenhouse experiments. The on-campus research will be directed
toward answering field problems relating to water quality and methods
and rates of applying irrigation water on Pakistani soils.









V.

VI.

Professional Staff

E, V. Richardson

A, G, Nlercer
H, W, Shen
M. E, Holland

. Graduate Research Assistants

K. Mahmood, Pakistan

A, Rakha, Pakistan
I, Ul-Haguce, Pakistan
M. Kiline, Turkey

W. Liang, Taiwan

J. Duke, U, S, A,
R, Thacmert, U, S, A,

Project leader with primary responsibility
for Ttems III B, C, and E,

Primary responsibility for Items A and D.
Worked on Item III E, '
Not funded by AID but advises on Item

III C.

Prepared the biblography and Item III A
and is now working on I.em III E.
Working on Item III D.

Working on Item III D.

Working on Item III A, B, and E,
Worked on Item III 3. (Is no longer on
project),

Item III C. (Not paid with AID funds)
Item III C. (Not paid with AID funds)









production functions for wheat via multiple regression techniques,
one must have data that are relatively frec from measurement bias.
Much of these data which we have obtained are not measured quanti-
tatively in a manner which is suitable for regression analysis. Thus,
we may have to rely on "dummy' variables for much of our statistical
analyses. Conscquently, the computations related to production )
function studies will be limited as will the ability to demonstrate

how these data can be used for water allocation decisions. The
potential for this type of analysis can be illustrated, however,

and the importance of the information generated to water allocation
decisions can be stressed.

To clurify some issues relating to our deta. To follow up on some
leads about rescarch developing similar in design to our study.

To attempt, in the absence of support for rescarch in Pakistan,

to align our efforts with ongoing or planned rescarch in Pakistan.



Progress Report

CUSUSWASH PROJECT FOR RESEARCH ON
WATER MANAGEMENT IN WEST PAKISTAN

submitted by

THE DEPARTMENT OF POLITICAL SCIENCE
COLORALD STATE UNIVERSITY
DECEMBER 22, 1969









-3-

An agreement in this regard was reached during the November-December
trip to West Pakistan by Dr. John A, Straayer, Additionally, of
high priority in our work during 1970-71 will be significant ex-
pansion of our cooperative working arrangements in West Pakistan,
This will be done in cooperation with AID/Pakistan and with the

assistance of Dr. Garth N. Jones., (Seec attached Addendum,)










D.

E.

The initiation of a study of water law (custom, practice, and written
regulations) and water allocation processes. Sub-projects under this
objective will include the following:

1. Publication of an analytical bibliography.

2. Examination and analysis of the relation of canal water to
tube well water.

3. Examination and analysis of the 1=gal implications of tube
well development.

4. Examination and analysis of the implications of the use of a
demand allocation system to permit water allocation and use
according to crop and land nceds rather than according to a
scheme of time-table distribution based solely upon acreage.

5. Examination and analysis of the machinery for the adjudication
of legal disputes, espccially relative to tube well water.

6. Examination and analysis of the relation of the land tenure
system to water cllocation and use.

The recruitment of three Pakict.ni scholars for three month tours at
Colorado State University to consult with C.S.U. personnel, take courses,
give lectures, work with C.S.U. faculty and graduate students in ad-
vanced dosign, execulion and publication of this rescarch, and to work
closely with us upon their return to their home institutions in MWest

Pakistan.
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VII. Proposed Research Personnel:
A, Two CSU Sociology faculty and two GRA''s
B. Three WPAU faculty and two GRA''s

C. Six permanent Pakistani field investigators with village backgrounds -
and M. A, degrees in Economics or Sociology.



APPENDIX B

Proposed Sub-Project Descriptions
for
Project Agreement






experiments arve initiated, The Pakistan Officers and USAID consultants will
be responsible for designing and conducting the experiments,

Equipmeoent and Services Needed

a.

Farm cquipmeont

1.

2.
3.
4,
5.
6.
7.
8.
9.
0.
1

Tractor

Subsoiler

Plow

Disk

Planters

Grain drill

Row crop cultivator
Crop sprayer
Border disk
IHarrow

Harvesting cquipment

Land leveling equipment (scraper and land plane)

Irrigation water and water measuring devices

Weather instruments

Soil moisture measuring equipment and instruments

Laboratory space for soil moisture and other analyses,






CSU Contributions

Short-term consultants

Services of consultant stationed full-time in Pakistan

On cammpus studies reluating to water management in Pukistan
Miscelluneous replacement itenss for laboratory instruments
Moisture monitoring and soanpling cquipnment

Soil salinity sencors and meter (if commercially available)
Hellomeoter

Miscelluncous chemical reagents






j.

Land leveling equipment

Irrigation waters of varying quality
Lysimeters - 5 x 5 pneumatic (new), 12 concrete (existing facility)

Weather instruments - pan-evaporimeter, anemometer, heliometer,
recording raingage, etc,

Moisture monitoring sampling devices - tensiometers, resistance
blocks, extraction cups

Salinity sensors and salinity meoter (if commercially available)
Soil sampling equipment and preparation room
Laboratory space for soil analyses (possibly)

Measuring tanks and water distribution system (existing facility)







g.

TField moisture monitoring and sampling equipment - tensiometers,
moisture blocks, moisture extraction cups

Soil salinity sensors and salinity meter (if commercially available)

Vehicle and travel expense

CSU Contributions

Short-term consultants

Services of consultant stationed full-time in Pakistan

On-campus studies relating to water management in Pakistan
Chemical reagents, miscellancous glassware, certain laboratory
instruments and miscellancous replucement items for laboratory
instruments

Field moisture monitorine and sampling equipment
=y oy

Soil salinity scensors and meceter (if commereially available)












e) What are the leadership and nonleadership perceptions of the
costs (economic, political, familicd, relirious) of watercourse construction?

f) What arve the leadership and nonleadership perceptions of the
benefits (cconomic, political, familied, religious) of wutercourse construction?

g) How are the perceptions of item 6 weighted visa via thosce of item 5?
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completed, but it may well be poscible to effectively employ the

94 Agricultural Assistants enployed in Scarp Il (each has a B.S.
degree in Agriculture) to manipulate the independant variable(s).
It will be necessary to maximize variation in the independent
variable(s) so that changes will be recorded even by relatively
unrefined instruments. This is one major reason why the survey and
field study stages are so crucial--to provide insight into the
variables which account for the most variance.

Expected Third, Fourth, and Fifth year results: Recommendations
for policy. Things to be done, and @ sequence for doing them, if

watercourse construction is to be maximized.



