AGRICULTURAL BASE MAPPING FROJECT

SRI LANKA
- 1977-1982

Report of a Project Evaluation
Best Available Copy

MAY 1982




AGKICULTURAL BASE MAPPING PROJECT
SRI LANKA
1577-1882

Report »nf a Project Evaluation

Conducted By:

A, Norman Brew, Co~Tvam Lezder
Chief, Braach of Contract Management

U.S8. Geological Survey, National Mappxng Division
Reston, Virginia

Richard D. Kidwell
Cartographer, Office of Research

U.8. Geological Survey, National Mapplng pivision
Reston, Virginia

Randle W. Clsen
Chief, Branch of Gecmetromics

U.5., Geological Survey, Rational Happlug Blv151ea :
Menle Park, California -

Paul Prentice, Co-Team Leader

Consultant in Planning, Design & Evaluatlon
Development Asscociates, Inc,

Arlington, Virginia

April 20 - May 22, 1982

U.S. Agency for International Development
Washington, D.C. and Colombo,Sri Lanka

May 1982




This Evaluation Report represents the considered, professional
opinicn of the Evaluation Team based essentially on emprirical
Judgement. The findings, conclusions and recommendations do not
necessarily represent the opinions of either the Survey Department
or the VSAID., Some issues may have been overlooked by the
Evaluation Team, given the short period of time available for
research, data collection, interviews, meetings and observation
trips. Similariy, some of the data or information, particularly
that contaimed in the appendices, may be found to be incomplete
or even inaccurate. Readers are invited to submit any divergence

of opinion or suggest corrections in data by corresponding directly
with USATD/Colombo.

The Evaluation Team expresses its appreciation for the very
cordial welcome and cooperation afforded by the Survey Department,
at all levels. Without the full cooperation of management and
the heads of production units and staff, the Evaluation Team
would not have been able to complete its assigmment. Piscussionms
wzre candid and friendly. The Team was able to proceed with

1ts scope of work with a minimum of organizational detail and orient-
ation. : '

Needless to say, the support of USAID was indispensible for
the Team to perform the tasks assigned to it. This was given,

fully and cheerfully, The Team expresses its gratitude to all
nmembers of _
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Project Purpose: meet the mapping reguirements |

Lanka.

rural development in

Purpose of this Evaluation:

1. determine if the project is still necessary to meet the project’s
purpose;

2. determine if the project can be completed in approximately two
years; and

3. if this is not possible, determine means for completing the project
in alternative time spans and resources necessary for the Survey
Department tc sustain and complete the project taking into account
modifications in the project that may be necessary.

Summary of Findings:

The project was originaily designed to assist the Survey Department {SD) of
Sri Lanka in acquiring the necessary equlpment and technology to meet the
demands on it for the provisionio : onsa
-priority basis, to be utilized in rural’

implementation. Current maps were out-dated or dxd not contaln sufficient
back~up, detailed data to meet the needs of anticipated accelerated rural
development activities of key Government of Sri Lanka (GSL) departments
and ministries as well as international development and donor agencies.

The Evaluation Team (ET} found that the pressure on SO for this tygg_gf
Service is even greater now than when the project was first conceived and
planned. The pace oi development activities, particularly in rural areas,
has quickened in response to current GSL policies and plans. The project
remains a priority of the Minsitry of Lands and Land Developaent weceiving
the personal attention of the Secretary of the Misistry of Finance and
Pilanning.

While the purpose of the prcject is officially reiterated, there have been
three major revisions of the projecf plan, particularly the implementation
plan and schadule which alter certain key aspects of the project as
originally planned and iterated in the Project Paper (PP). The most
important change has been the gimeframe. It was estimated at the time the
PP yas prepared that the twc major curputs of the project {a 1:10,000 and
a 1:50,000 scale map) could be compieted by the planned expiration of AID
participation in the project {November 1983). Because of late project
start-up, delays* in equipment, suppilés and materisls procurement, and
problems in contracting for facilities rerovation, SD revised its plans

to suggest new completion dates for the two map series. These extended
beyond the AID Project Activity Complietion Date (PACD).

The other outputs were not significantly affected by the new SD plans: o

PIOVI:IUR of specific, detailed maps and data on a priority development
proiect and area basis; trained pilots and photographers; trained §g.and
User Assistance Center staff; a functioning User Assistance Center (UAC).

*due, in part, to inaccurate scurce, origin and cost estimates provided by

the AID-financed feasibility and design contractor and, in part, to unforeseen
cost escalation for certain items and unforeseen procurement problems which
extended the time originally alloted for procurement.

1
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»agniricant assistance irom a Swiss—funded remote sensing project. It is the intentg?

ion of the SD that,
functions rather tha¥

fact, the CRS will perform thg@wole of the UAC and that UAC
ts actual estzblishment be vi d as a project output.

The ET found the latest (April 1981) SD plan, prepared prior to ET arrival, tc be
feasible, with few modifications, in terms of dealing with the production of the two
map series. Priority has been assigned to the completion of the 1:50.000-scale map
series in a three-to-four year time span with no specific date assigned for the com-
pletion of the 1:10,000-scale map series, other than to estimate that it will probably
tzKe at Ieast Ten years. ThHe speciiic need for greater detail maps and data can be
handied by SD on an assigned pricrity basis for specific development projects and
areas, without causing undue violence to the production schedule of the 1:50,000- -
scale map. It was felt, and the ET concurred, that this map would provide sufficient

detail for most user agencies and that specific requests could be entertained for
greater detail.

To meet this new plan and production schedule, SD has indicated additional needs which
it wishes to meét; utilizing some of the balance in the AID loan. These are for
additional equipment, materials, supplies, training and some short—term technical
assistance, The Evaluation Team has reviewed these various lists with SD and has ~
segregated out for recommendation those which are urgently needed, should and can be
procured during the remaining life-of-project and will significantly contribute to
meeting the project purpose. These total approximately $750,000 (including some
pipeline items and contingencies) out of a current loan balance of $1,350,000.

The ET believes that the SD has just about reached the point where smooth production
of the anticipated major outputs, from photo acquisition through final map production,
can be realized. SD is aware of the major bottlenecks and is taking steps to
correct them. Specific ET recommendations address this situation. ET believes that,
given the reason detailed in the body of the report, the project, while technically
three yvears behind schedule, has actually only recently entered what could be
designated as production implementation. Most activities up till mid-1981 were of

a preparatory nature, i.e., procurement, facilities removation, technical assistance
and training. If the SD is able to keep to its recent plan, reviewed and commented
on by the ET, the ET believes that the project purpose basically will be met within
the revised timeframe. The original schedule, even if no procurement and related

The fact that the project is managed by a Deputy Surveyor—-General, the second rung of
authority within the SD, is indicative of the priority the project is accorded within
the Department., SD management was found to be capable, active, enthusiastic and hard
working. Both SD staff and management are and have been aware of the major problems
faced in the project and have shown flexibility both in dealing with and in taking
appropriate steps to correct these problems. These were discussed with considerable
candor.

The ET found that USAID Mission staff was aware of the status and problems of major
facets of the project, semsitive to the SD's requirements, and mzintains excellent
rapport with despartmental personnel.
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The 8D should initjiate production of the 1:50,000zgrale map series
immediately, usir§is

f 3 heir proposed approach, with tompletion goal
of three to four years. Limited productiop of greater detail maps

should be done simultaneously only for designated high priority
projects and areas.

SD should avail itself of the planned USGS technical assistance and
immediately implement aerial triangulation capability.

SD should initiate procurement of critically needed additional equipment,
supplies and materials, the lutter to provide it with a two-year inventory.

SD should review its eritical training needs and begin scheduling training

for key individuals as well as key operational units as soon as feasibly
possible.
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Country: Sri Lanka

Project Title: Agricultural Base Mapping Project
Project Number: 383-T-0045; Loan Number: 383-T-20
Project Dates:

a. First Project Agreement: February 28,1978
b. Final Obligation: February 28, 1978

c. Project Activity Completion Date (PACD): November 30, 1983

Project Funding:

a. A.I.D. bilateral funding (loan): $4,500,000

b. EHost Country Contribution: $1,918,000 (equiv.)}
Total Project: £6,418,000

Mode of Implementation:

a. Direct procurement by the Survey Department with A.I.D.
assistance: equipment, supplies, materials and technical
services, including traiuning.

Project Design: A.I.D. and Resource Development Associates

Responsible Mission Officials:

a. Mission Director: Thomas Arndt, A.I.D. Representative,
1576~1978;

Sarah Jane Littlefield, Mission Director, 1979 - present.

b. Project Officer: Jeifrey W. Evams, 1977 — present.

Previous Evaluation and Reviews:

None, other than informal USAID/Survey Departtment reviews.

Cost of Present Evaluation: (Budget figures omnly)

a. USGS Contract: o $40,000
b. Development Associates, Inc. Contract: $17,962
Total §57,962




SECTION II: CON

The major findings and conclusions of this evaluation are summarized
here, each followed immediateiy by one or more recommendations th:t

derive from the respective conciusion or "finding".

references are given to Part II, Section ¥y,

upon which those conclusions or findings are based.

PP:
SD:
ET;
ABMP:

USGS:

Project Paper

Survey Department of Sri Lanka

Evaluation Team

Agricultural Base Mapping Program

United States {eological Survey

ONS AND RECOMMENDATIONS g

Where appropriate,
indicating sub-sections
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AJOR RECOMMENDATIONS AND CGNQSIONS

Operation Analysis

The PP describec an operational approach, schedule, and resources
required for the SD to produce mationwide coverage of two ABMP

map series’ within a six-year time frame. The ABMP has suffered
significant delays due primarily to long procurement cycles for
aircraft, equipment, materials and initial technical assistance,
and to labor management constrzints resulting in poor worker
‘motivation, high turnover, and restriction to single shifts. The
schedule proposed in the P¥, based on an AID-financed feasibility
study, was clearly over-optimistic with respect to staffing
requirements, productivity, and procurement scheduling. The SD
has continuously reacted to delays by readjusting schedules and
implementing operational procedures necessary to begin production.
Now that most of the resources required are in place, the 5D has “
proposed a schedule for a 4-year completion of 1:50,000-scale

maps and limited production of 1:10,000~scale maps in priority
areas. The ET feels that this plan, with minor variatioms, is

the best approach with respect to requirements by user agencies,
Teasonable workflow estimates, effective use of avaflable capacity,
and budget considerations. Part II, Sect.V, ss 2.3).

Recormendations:

The SD should initiate production of the 1:50,000-scale series
immediately, using their proposed approach, with a completion goal
of 3 to 4 years. Limited production of 1:10,000-scale maps shculd
be done simultanecusly for identified high priority areas, as
planned,using capacity not criticaily needed tc complete the
1:50,000~scale series. The SD should gear up smecoth workflow for
consistent long term 1:10,000-scale production of about 200 maps
per year, once the 1:50,000-scale series is completed. Efficient
procedures and unit costs should take precedence over g target
completion date for the 1:10,000-scale series.

Map Production Process:

An evaluation of the map production processes, phase-by-phase, has
indicated that the SD has implemented an effective technical approach.
Generally, procedures are consistent with those recommended by the

PP. Deviations from the PP are, in most cases, warranted. The
initial problems with aircraft and acquisition of aerial photos have
been corrected. The aircraft is operational angd the flight and
maintenance agreement made with the Sri Lanka Air Force is wery
adequate TO meet future needs. (Ref. Sec.V, ss 3.1.3). Remaining
procedural Propter-arEas are in aerial triangulation (ref. 3.4.3 and 3.5.3
d)lettering (3.9.3), and printing (ref. 3.12.3). In most cases,
deficiencies had been aiready identified by the SD with appropriate
plans for improvement.
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The current agreement with the Sri Lanka Air Force should be continued
to complete high altitude photo coverage in 1983 foliowed by systematic
lower altitude coverage for the 1:10,000~-scale sevies. Aerial triaugul-
ation capability should be implemented immediately with the technical
assistance which SD has requested from USGS. The lettering operation
should te improved by irmediate procurement of a photo-typesetter aad by a
map design change consolidating all letteriig into a single black

color. The third printing press should be installed and necessary
training in printing and ink technology should be initiated to avoid

a printing bottleneck. As planned by the SD, the number of printed
copies per editinn should be considerably reduced from the PP plans.

Facilities:

The SD has recently complated (about three years behind schedule) most of
the facilities changes reccmmended by the PP The electrical system scill
suffers occasional voltage fiuctuations and community-wide "browmouts™,
not considered sexrious to the ABMP. The air-conditioning system is
functional, although generally turned off during non-working hours to
reduce electvicity costs. This has caused unstable temperature and
hunidity over a 24-hour period which adversely affects stability of
materials. The PP recommendation to consolidate the two photo labs has
not been done and is deemed unnecessary by the SD. (Ref. Sec.V, 4.3).

Recommendations:

The SD should maintain consistent temperature and humidity in the plzte-
making and printing facility over a 24-hour period. This might be done
by rélccating platemaking into the printirng facility and by keeping the
airconditionirg continuously on or continuocusly off. Consolidatiom of
the two photo labs is not necessary. Light lzaks in the map finishing
1ab should be sealed., Photographic materials requiring refrigeration

should be stored in cold storeage, requiring more effective.iuse of the
cold storage facility.

Equipment:

Most of the equipment recommended by the PP has been installed and is
operational. Due to underestimation of equipment costs by the PP,
based on the feasibility study, and to inflation and procurement delays,
many items were considerably more expensive than estimated and caused
scheduling delays. Approximately $1,880,000 has been expended for
equipment using loan funds: $119,025 over budget. Many recommended
items were deleted by the SD which were considered unnecessary or of
a lower priority to aveid further cost overruns. Some items plauned
for AID loan funding were financed instead under E;§Hi§§_££§i§£}.
Some additional equipment,totzIling about $110,500, is :still required
for effeczive implementation of the ABMP. Equipment maintenaice
continues to be a problem due to the complexity of new systems,
especially in electronics, and the inability to bring in American or
European factory representatives on an on-call basis. (Ref. Sec.V,
ss 5.1.3 and 5.2.3).
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Recommendations:

Loan funds to ling about $110,500 should be used immediately to
proc¢nre equipment vital to ABMP. Major items include s photo-type-
setter and related processcr; accessories for photo~lab cameras;
and spare parts for aircreft, photographic processors_and the
PTinting presses. In-house equipment maintenance capability should

~—be improved by additional factory training in photegramnetric,

photographic, and prirting equipment.
Materials:

As with equipment, estimated cost of materials was grossly under-—
estimated in the PP. 1In addition, the amount of matevials required

per map were underestimated. There has also been an enormous escal-.
ation in price for most materials. The SD has used a combination

of loan and S2 funds to build up a modest imventory. The ET feels

that thic inventory is not sufficient to meet the needs of the proposed
operational plan for the nex* several years. Specific material needs
for a two-year program have been identified, totzlling zn estimated _
53§§;Léﬂ_zn_£zpendlgg;es, Mzintenance of zr adequate suppi?mz?‘ﬁaterials
for a 200-map per year level of producticn in the futare will will
require an additional $175,000 per year, plus inflation. Within the
$D, imnventory and procurement PFlanning methods have a tendency to be
short-sighted which could cause significant deiays preventii.z smooth
workflow or meeting planned schedules. (Ref,.Sec.V, s5.6.3).

Recommendations:

Materials, totalling about $300,000, required for the next two years
should be ordered now in order to meet the needs of the recommended
short-term operational plan. The SD should plan to procure additional
materials costing $175,000 plus inflation for at least eight vears
beyond 1883. The following actions should be initiated to reduce
materials costs: (a) single~color lettering; (b) reduced number of
colors (i.e. eliminate vellow)s (c) reduced edition size per map;

and (d) switch to diazo coated press plates instead of pre-sensitized
plates. The SD should improve long term planning and monitoring of

materials used or needed, possibly by centralizing the supervision of
these functions.

Technical Assistance and Tra2ining

Technical assi e has not been utilized to the extent envisioned in

-_the PP. The 5D contracted with o t-S—fivm &G provide up to 36 months

services of a long-term technical advisor, up to six months of services
of a photo~pilot instructor and other miscellanesus short-term advisory
services or as needed and optional basis. The photo-pilot services
were provided in a three-month period. The long-term technical

advisor provided effective services, including on-the-job training,

the conducting of some training course and the preparaticn of a manual
on cartographic procedures. His services were terminactad after a stay

of eighteen months in-country, due to his medical evacuation and
subsequent death.
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technical assi ce has been requested for ae \l triangulation work
and is schedul®@¥ho begin late this month or e June.

Substantial effective technical assistance for the Center for Remote
Sensing (which incorporates mauy of the functions originally.planned
for the User Assistance Center) has been provided under a Swiss-
funded remote sensing project.

Funds were designated in the PP budget for five areas of training:
(1) remote sensing training course/seminar in Sri Lanka; (2} U3GS
training courses in the US; (3) international study fellowships;
(4) equipment familiarization, and (5) international conference
actendance, (the later designated for management-level personnel),

The remote sensing training course was underway during this evaluation
and conforms with original plans, but is not financed by AID.

Equipment familiarization courses have been held, financed from training
funds in the ABMP loan budget as well as in conjunction with equipment -
procurement cost<. The latter have not always been totally satisfactory,

particularly the training given in conjunction with the acquisiton of
the new printing presses.

A major change in the ut? ization of training funds has been to substitute
technical training in India for the broader international exposure envisioned
in the PP for senior staff as well as for technical staff. This change
enabled SD to train more technical staff at a considerable savings, thus

accounting for the large balance of unexpended remaining in the training
component of the hudget.

Additional training needs have been identified by the SD and the ET has

. Tesponded to the suggested list in preparing its recommendation (Ref.Sec.V,
ss7.4}.

Recommendation:

The ET zagrees with the SD that long~term technical gssistance is not .
required and that the only short-term technical assistance needed at this
time is for assistance in solving some aerial triangulation problems.

The request for this assistance was made by the S? before the ET a;rived
in-country, and the ET endorses this request feellgg that such assistance
is critical to the solution of a major bottleneck in photogrammetry
operations.

ends that the SD should make immediate plans to secure s ecific
E::iignge:gm?mprzve current deficiencies wh%ch ha?e been identified elsewhere
in this report. The cost of this tra@n%ng is est%mated at $50,000
(Ref. Sec.V, ss 7.4}. Identified training need§ include @éﬁﬁ§€ﬁ§ﬁt exposure
to other mapping agencies, such as USGS; analytlgal photograﬁm?t;y,.p;%nt-
ing and ink technology, half-tone photograph¥,,azrpla?e-mechanlcs, equipment
maintenance and operation, and routine technician training. :



trained or highiy@etivated workers to leave the gemment service,
attracted by subst@ntially higher salaries offered elsewhere. This is a
systemic problem with government service universally, but seems especially
serious in the context of this project in Sri Lanka. It was quite under-
estimated or overlooked in the PP. To carry out the proposed production
plan, the SD proposes increased staffing, especially in the drawing office.
Staffing capacity requirements projected by the ET confirm a critical short—
age for those map finishing phases performed in the drawing office. The
method of p;EgEggiQn,aﬁaagemea;_used_b;_LhemSD*EEEQE_EE_Ef_EEEEEE;Efiggizd,
fEbklng centralized monitoring of workflow, cost accounting, and resourc

plamning. (Ref. Sect.V, ss 8.3).
M—ﬁ

Recommendation:

The SD should plan on salary support for 250 technical staff exclusive of
management and laborers, to meet the proposed operational plam. Two
critical positions, Chief Photogrammetrist and head of the printing room,
should be immediately filled with technically gqualified people. Three or
four photogrammetric technicians should also be immediately recruited.

By 1983, over 100 draftsmen should be assigned for the Preparation and
Drawing Office units. To meet the proposed schedule, the SD should

ipstitute j tive pay to reward productivity. It is not recommended that
- = - w
S ft, given the current labor management constraints.

The SD should centralize a2 plans and production management staff function
to improve workflow monitoring, maintain production cests, and perform
short and long range resource planning.

8. TUser Assistance Center:

A self-contained User Assistance Center as proposed by the PP has aot been
impiemented. However, most of the original objectives are being met through
the SD Center for Remote Sensing (CRS} or other user—oriented services of the
SD. A Swiss grant, providing equipment and over six man-years of technical
_assistance,. has provided the means to develop the CRS to be guite responsive
to the needs of user agencies concerned with resource planning. The emphasis .
of the CRS is on use of both sateliite imagery and cémvestional photography
for resourcs applications. Other units within the SD carry.out map sales,
photo sales, and special surveying or mapping projects which are user-
specific. Other Sri Lanka government agencies as well as implementing
agencies for various rural development projects are generally satisfied

with the level of support and assistance provided by the SD. (Sect.V, ss.9.3, .
cnd 9.4). '

Recommendation:

The SD should maintain the Center for Remote Sensing as an operational user
assistance center sensitive to applicatiocas of this technology for resource -
agencies. The CRS should be self-supporting by grants or pay-for-services.

The SD should alsoc continue the current level of map and photo public

sales and support surveying or cartographic special projects within available

capacity. It is mot recommended, at this tim2*_:Q_fnanﬁ_Hiszgéiéiffi:ce
Center as oviginally designed. It is not recommend e additional
T " ' —— o
remote sensing eguipment with 16an funds.
w_‘—_ﬁ‘—"_‘*‘—-—_

M
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Intexrmediate S Land-Use Mapping:

The 5D has planned to include the same land—use categories proposed for

the 1:10,000-scale series for the 1:50,000-scale series. The land-use
mapping is a time-intensive activity for photo interpretation, scribing,
and color separation processing. Concurrently, for a number of districts,
the Center for Remote Sensing (CRT) is producing land-use maps at 1:100,000-
scale using old 1:63,360 maps for the planimetric base. This is an
apparent duplication of effort aimed at the same user agencies who need

land~use categories for rescurce planning or monitoring. (Ref.Sect.V,
55020512)’

Recommendation:

The SD should consider elimination of land-use zategories omn 1:50.000-

scale maps, resulting in the potential to shorten the target coc: - tion

by over a year. Compiled and edited 1:50,000-scale bases should pe
supplied to the CRS for 1:100,000-scale landuse mapping on an up-to-date
base. Ultimately, after initial publication of 1:50,000-scale topographlc
maps, the 1:100,000-scale copy couid be enlarged to 1:50,000-scale '
for a land-use overlay if user agencies identify such a requirement.

This is a suggestive reccmmendation, which SD has taken under advisement.
SD was not prepared to adopt such a2 recommendation when the ET made it.

Alternative Procedures-for 1:10,000-Scale Mapping

Basically, as identified in conclusion Wo.2 above, current SD procedures
are adequate for ABMP operatiomns. There are a number of phases, however,
which are using outdated or inefficient methods. While it is recognized
that dramatic changes of procedure are disruptive in the short-term,

some changes are worthy of consideration for the benefit of lomg-~term
efficiency and low unit costs. (Ref. Sec.V, ss 2.5.3).

Recommendation:

The SD should consider the following procedural changes for long-term
1:10,000~scale mapping after completion of the 1:50,000-scale series:
(a) use of up-to-date low altitude (i.e., 1:10,000 feet) interpretation
photos for up-to-date feature classification; (b) field classification
before photogrammetry using photo—interpretation and annotation methods
with low altitude photos; (c) scribing instead of pencil copy for
photogrammetric manuscripts; (d) increased use of computer software

to aid photogrammetry; (e} single color lettering; (f) elimination of
yellow color; (g) use of rectified or orthophoto imagery at 1:10,000-
scale for a short term, low cost temporary product.

In most cases, training or visitation of operational managers to
agencies such as USGS would be recommended before implementation.

Additional Equipment:

Equipment needs vital to ABMP have been identified in conclusion No.4
above. However, to improve flexibility or capability, the SD has
identified additional equipment deemsd desirable. The ET has also

11




identified so@esirable options depending enee operaticnal approéch
and SD budget sUpport. (Ref. Sec.V, ss.5.1.3).

Recommendation:

The SD should procure additional efjuipment which improves eapability to

meet user needs other than that defined by the ABMP if alternative funds
are available. Abocut $329,000 in equipment has bwy the
W censideration, mcludlng a new aerial camera, roll

er PrOCessots, Surveying equipment, a digitized coordinato-— g

graph, and an crthophoto attachment t6 an exz.snng photoprammetric plotter. -

e e e e = S i

12
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PART 11

Bection YII: THE SRI LANKA CONTEXT

1.0:

3.0:

Government of Sri Lanka Development Plans and Strategy - 1977

At the time this project was first conceptualized, as well as when
the AID loan was authorized, a conrnerstone of the Government of

Sri Lanka's (GSL) development policy was the attainment of food
self-sufficiency. This was to be achieved through the inter-linking
of various rural and agricultural development schemes, programs and
projects. A major tool to be utilized in planning and implemeating
these various activities and endeavors was ideatified: accurate
up-to~date maps and related data both for the cowmtry as & whole and,
in more specific detail, for priority development areas or projects.

Cognizant of the fact that the maps and data available in the various
ministries and departments charged with the implementation of this
policy were insufficient or out-dated, the GSL assigned the task of
produeing this material to the Survey Department (then a department

of Ministry of Agriculture and Lands). The manner in which the Survey
Department (SD) responded to this challenge is the topic of the next
section (IV).

USAID Strategy - 1977

In reviewing GSL development plans and strategy, and in coajuntion

with discussions with various GSL officizls, USAID focused its develop-
ment assistance strategy on providing assistance to the GSL in developing
projects which would address the question of achieving food self-sufficiency
by incressing domestic food production. Early in the development of its
program, USATD became convinced that one essential tool would be the
provision of accurate maps and related data. It agreed with the self-
agsessment of the Survey Department that it lacked certain key equipment
and advanced technologies associsted with the utilization of that
equipment. It was gaje that If AID eould assist in firnancing the
acquisition of this equipment (including am aircraft), the installation
end instruction on utilization of the equipment as well as specific
training and advisory services in new techmologles, this would provide
not onlvy the GSL but donor organizations (including ATD iteelf) with

an essential planniag and imnlememtation tocl. These considerations led
to the development of the Agricultural Base Mapping Project, which 1is
discussed in greater detail in the next sectiom, (IV).

GSL Development Pians and Strategy - Current

The current government was elected in 1977, assuming oifice in 1978.
it not only reiterated the concern of the previous government that

¢ri Lanka should become self-safficient in food production, thus eli-
minating the drain on foreign exchange to pay for food imports, but it
clearly staied this as a major priority and inmstructed the various
ministries concerned with rural and agricultural development to pursue
a vigorous program to accelerate achievement of this goal. The pace
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4.0:

and the intensity of develcpmentactivitieshave accelerated markedly

in the interim, particularly im the last four years. Whiie the list
of potential and actual GSL clients for the services of the Survey
Department remains essentially the same as that described in the
Project Paper (e.g. minisuries with portfolias in national planning,
agriculture,. irrigation, power and highways and the Mahaweli Develop-
ment Board) the demand for services has intensified. The clients now
include almost all of the major domor agencies operating in Sri Lanka
(UN agencies, EEC, ADB, IBRD, CIDA, Australian High Commision, as well
as AID). The Survey Department finds 1t necessary to provide certain
data and/or aerial surveys and aerial photoprints for specific, priority

projects in advance of completing the planned 1:10,000 and 1:50,000-
scale maps.

The Survey Department, therefore, finds an even greater demand for the
type of servies the project was designed to assist it im providing.
Concurrently it finds that the priority criginally accorded this project
and its major outputs is, at least potentially,in competition with the
priority assigned certain préjects which the GSL feels are essential to
meeting its developmental goals.

USAID Development Strategy ~ Current

Tn 1078 USATD was acoorded full misgion status and a new Mission

Director appointed in August 1978, The pace of project idemtification,
planning, as well as implementation, has accelerated with major assistance
concentrated in three categories: Mahaweli Basin Development, Food Pro-
duction and Natural Resource Management, and Human Productivity and Well-
Being. The first two categories directly impact on the GSL priority of
achieving food self-sufficiency and are supplementary amnd complementary

to other domor projects and host govermment programs designed To achieve
the national goal.

The need for the services of the Survey Department 1s even mare eritiesl

te the current AID program than when the project was planned and authorized.
USAID continues to stress the importance of completing the ABMP within

the sghortest time-frame feasible. It has been cognizant of the delays

in meeting project activiry targers snd the reasons for these deziys. It

1s open to suggestions as to how the project could be improved, particularly
from an operational standpeint.

It is in keeping with this desire to assist the Survey Department that

the USAID scheduled the current evaluation. One of the areas which the
Evaluation Team was instructed to study was $D operations from the stand-
point of capacity, requirements and scheduling, and o make recommendations
on glternative approaches to completing map production. As a prelude

to the evaluation, SD prepared a newly-revised operations plan for the
ABMP. This is discussed in detail in Section V.

ot
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Section IV: DEVELOPMENT OF THE ACRICULTURAL BASE MAPPING PROJECT

1.0:

With the assigmment of providing up-to-date maps and related data to
ministries charged with the implementation of GSL development policies,
the Survey Department made a determination that it would have to
introduce new technologies requiring scme rather substantial outlays
for equipment, including the probable acquisition of a replacement
aireraft, The one it had at the time was inoperative.

The actual comceptualizatiom of the project began in 1973, when the
Ministry of Agriculture and Lands requested the Surveyor Gemeral to
attend a FAO/UNDP planuning session in which the components of a
proposed $32,000,000 UN allocation were to be discussed. The Survey
Department had prepared s summary paper for a propesed "National Map

Service and Aerial Photography” project which was then estimated to
cost $Z.3 million.

UNDP took this preliminery project proposal under advisement and the
Survey Department prepared a more detailed proposal im October 15975,
followed by a formal project proposal document entitled: "Agricultural
Base Mapping Project; gubtitied: Project Request for Production of
National Map Series, Photography of the Island, Strengthening of Geodetic
Control." This was prepared by the Survey Department with assistance
from the Agricultural Programme Preparation Unit in the Ministry of
Agriculture and Lands, and was dated January 1976. The required foreign
exchange financing was estimated at 51,431,528 (approximately $2.5
million) with the bulk of procuremeant to be made in the U.K. with the
rendinder in Switzerland and West Germamy.

In October 1976 the Survey Department was officially adviged that, due
to cash-flow problems, the UNDP could not undertake to finance the
project and recommended that the parent ministry (Agriculture.and Lands)
geek financing through the then Overseas Development Ministry of the U.K.

The Survey Department had, however, been alerted to this possibility a
few months previously and had been advised by OIM that it could not
consider this request in its current assistance plamning for Sri Lanks.
Overtures were then made to the AID Representative in Colombo who secured

ATD approval and financing for & consulting firm to donduct a feasibility
study of the potential project.

ATD selected the firm of Resource Development Associates (RDA) of Los
Altos, California for this study. The RDA Team speunt most of the month
of Bictober in Sri Lanka and prepared its report: "Agricultural Resources
Inventory and Base Mapping in Sri Lanka: A Program Assessment and
Evaluation", ir November 1976,
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Based on this report, AID prepared a Project Review Paper (PRD),
also in November 1976. The foreign exchange requirements of the
project (proposed AID contribution) were estimated at $3.3 millionm
with the foliowing components: Commodities - $2,390,000; Training
$50;000; Technical Assistance $50,000; Contingencies - $810,000.
The project purpose was stated as being "to develop the Survey
Department 's capability to meet curremt and continuing national
rhotogrammetric and cartographic needs.” The major anticipated
putput was the production of a 1/10,000-scale base map with selected;
speclalized larger scale maps specifically designed for priority
projects ovr regions. The institutional outputs were identified

gz the improvement and expansion of the SD Air Survey and Map
Producticen Units.

The Survey Department gave its approval of the PRP in November 1976
and %t was reviewed in the same month by APAC im Washimgton. The PRP
was spproved and the approval message was transmitted to the field in
Jznuary 1977. This message contained certain issues which were to be
addressed in designing the project and in the preparation of the
Project Paper,

AID zgain contracted with RDA to perform the project design study,

which was completad in April 1977. This study recommended an ex-
pansion of the scope of activitizs to be covered in the project while
stiil focusing on the basic purpose -- the production of an agricultural
base map. Fer inmstance, the creation of a "Survey Research Center”
discussed in the earlier feasibility study. was further discussed in
this report under the concept of a combined remote sensing and survey
research center. The ocutput of a mationwide 1:10,000 msp was still

the first priority of the project, which was amticipated to be

feasibly accomplished in five years. The suggested AID contribution was
for a total of $3,125,000 with a commodity (equipment, materials and
supplies) component of $2,258,200: technicsl training of $110,000;
technical assistance of $315,000 { 2 two-year full-time technical
advisor and 13 person-months of short—term technical advisory services);
and the balance ($541,800) for contingencies and inflation factor.

Following various reviews of this document and exchange of correspondence
batween ATD/Washington and USAID/Colsmbo and between USAID and the Survey
Department, a Project Paper was finalized in August 1977 which incorpo-
rated both the RDA study of April 1977, mentioned above, and an addendum
to that study which was przpared at the request of AID to address certain
{ssues that had come up during the review prccess.

The PP suggested a price tag of $6,418,000 for the total life of project
{ 8 six-year paricd}. The GSL contribution to the project was estimated
at $1,918,000 and the AID contribution, a loan, was proposed at a total
of $4.5 million with the following components: commodities - $2,710,000;
technical training - $254,000; techaical assistance - $503,000; contin-
gencies and inflstiom factor - $1,033,000. Revision of cost sstimates
for equipment and materiale (particularly equipment for photo acqui-
sition, aircraft, field control and edit) accounted for the increase io

17



éstimated costs in this component. The technical assistance

and training components were imcreased since the anticipated project
output now included a nationwide 1:50,000-scale map series. During
the review process in Washington it was recommended that, given tha
inclusion of this map whicl it was estimated could be compieted in
two years, the long-term advisor should be assigned for & period of

up to three years and that the person-months of short-term advisory
services be increased proportionstely.

Final review of the Project Paper was held in Washington im August
with representatives from USGS. AID, USAID/Colombc and the Survey
Department participating. The Survey Department notified USAID thet
it accepted the Project Paper and it was presented to the AID Develop-
nent Loan Committee in late September. The loan was authorized om

30 September 1977 and the GSL was officially notified of this approval
on 4 October 1977.

Project chronology following AID loan Spproval is digcussed in
Section V below.



Section V: DISCUSSION OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS
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1.2.2

1.2.3

1.3

1.4

1.4.1

INTRODUCTION

Description of Contents

This section constitutes the analytical section of the Evaluation Report.
Findings and conclusions of the Evaluation Team are discussed under
~sarious sub-headings with cross-refesrernces to more detailed discussion
2nd data in the appendices. With few exceptions, these discussions are
concluded by listing the specific recommendations of the Evaluation Team.

Methodology

The detailed scope of work for the evaluation, including the purpose and
the general as well as specific topics to be explored, is reproduced in
Appendix U. The comp-sition of the Evaluation Team, the methodology it
employed, the contacts it made, and 2 summary of materials it reviewed
are also described in that Appendix. To assist the reader, the major
outline of the evaluation scope of work is listed here since the sub-
sections which follow directly address these points.
sw operarions fromthe standpeoint of capacity, requirements, and

ing to recommend altermaiive approzches to completing map production.

Review process steps from the st :point of workflow, staffing, productivity,
equipment, and facilities and make recommendations. Process steps include
aircraft, photc acquisition, air surveys lab, field control, aerial
triangulation, photogrammetric compilation, field edit, scribing, lettering,
map production laboratory, platemaking, and printing.

Review plans for the operation of a user assistance center and comment
on viability of such plams.

Arrangement and Sequence of Material

The Evaluation Team felt that the sequence of topics discussed was the
best manner to present its findings and conclusicns to accommodate

both the lay as well as the technical reader. Since most readers will
either not be acquainted with the basic project doucments or have access
to them, each sub-section first addresses the recommendations and project
plan contained in the Project Paper, which is generally designated "PP".
The actions of the Survey Department (designated "SD") ig"following or
adapting the plan are then summarized. Finally, the findings, conclusions
and recommendations of the Evaluation Team are presented, usually
prefixed with the designated "ET". (Some findings are mentioned under the
SD headings, since they came to light in various meetings and interviews
with SD staff.)

General Observations

The first, major problem confronting the Evaluation Team was the fact that
the project is running far behind schedule. This was documented both in
various communications and reports as well as in the several briefings

the ET received in Washington and in Colombo. This was a "given" in the
evaluation process requiring no extensive research for corroboration.



The Evaluation Team did, however, research the probable causes for the
apparently serious discrepancy between planned completion of target
activities and their actual current status. The ET found seven areas
which contributed to the time lag. Most of these are further discussed
in the appropriate subsections:

(a)

(b)

(c)

(d)

Following loan authorization September 1977 there were three major
actions which were required to get implementation underway:

(1) signing of the loan agreement, (2) meeting the Conditions
Pracedent, and (3) contracting for the techmnical advisory services,
which was excluded from the CP as the only procurement function
permissible prior to satisfying the C.P.'s. (This was to allow
the SD to have a technical advisor on board early on to assist in
procurement.) The planned and actual dates are:

Planned Actual
Loan authorized Sept. /77 Sept./77
Loan agreement signed Nov, /77 Feb./78
CP's met Jan. /78 Nov./78
TA contracted Dec./77 Sept./78

These delays alone set the actual implementaten of the project back
by at least nine months.

The procurement and deliverv of the aircraft were to have heen accomplished
by November 1978 with simultanecus arrival of the photo piloi imsiruciss.
This actually took place in March 1980, too late in the season to begin

tlie zerial photography, which had been scheduled to begin in December 1978.
Project aerial photography did nmot begin until early 1981. This delay
resulted from procurement of an aircraftr £§t more complex than envisioned.

Procurement of initial equipment requirements, while also exXperiencing
similar delays due to delayed start—up of the project, faced a far more

serious constraint in that the recommended eguipment list {including
specificatons and pricing provided by the feasibility and project design
contractor) was in many instances totally inaccurate, boeth as to prices

and source. It is possible to assume that out—dated catalogues had been
used in compiling the equipment list.

Renovation of facilities suffered scheduling setbacks both from the
initial project delay already noted as well as problems connected with
the procurement of services of a local contractor. No flexibility for
the latter was included in the PP suggested implementation schedule.
Facilities renovation was scheduled for November 1978. It has only
recently been completed.
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1.4.3.

1-4-&'

1.4.5,

(e) Follow~up equlpment procurement and procurement of initiaily
required materiais and supplles also suffered setbacks for
reasons identified in {c} above, particularly inaccurate
listing of recommended sources and prices.

(£} While all of the above were critical to meeting the PP suggested
production schedule, even if they had all been accomplished
as planned or with only a minimum of delay so that full production
could have been initiated om time, the ET has determined that the
production schedule recommended in the feasibility and project
design studies, on which the PP was based 1.ad serious deficiencies
and was quite unrealistic, particularly in some phases of production.
These findings are discussed more fuliy in the subsections which
follow. They are noted here since they collectively contributed
to the factor already identified: the project is significantly
behind planned schedule, .
It should be noted that the SD was cognizant of these delays and took
them into consideration in preparing three new plans (revisions of the
original plan contzined in the PP}; one in April 1979, a second in
QOctober 1981 and a third in April 1982. These are discussed below in
subsection 2, Beginning with the first plan, it was conceded that the
dates for completing the two nationwide maps (1:10,000 and 1:50,000)
would not be met by November 1983, as suggested in the PP, In fact,
SD began talking about completion dates in the 1990's, This is
covered in the next subsection.

It is apparent to the Evaluation Team that the revisions of overall plan
for the ABMP alter certain key aspects of the originally designed project,
particularly the time-frame, but the project purpose remains inviolate:

to meet the mapping requirements of rural development in Sri ianka. The
maier project outputs are still stated as valid and are included in the
latest plan: (1) two nationwide _maps series at 1:10,000 and 1:50,000~scale
(4) greater detail maps on a priority development project and area

g3 (3) a functlonlng User Assistance Center, (4) trained pilots

"ﬁ tographers; (5} trained stafi for 5D and user agencies. (These are
sed in subsequent subsections.
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What remains a subject for policy consideration, definition, and refine-
ment is what the final version of the actuzl agricultural base map will
be, i,e. what specific detalls will be Included, how the 1:30,000 and
the 1:100,000 scale maps,fationalized. (This is further discussed in
the subsections which follow,)}

Finally, it should be stated that, given the factors indicated above

and discussed in more detail below, the project, in terms of SD partici-
pation and implementation, will extend well beyond the currently planned
expiration of AID participation, i.e., November 1983. The ET gives more
explicit details below, but it is essential to note that the budget
tmplications for continuing this project activity beyond November 1983
are that at least $200,000 annually in foreign exchangfalone will be
required to keep the project going 2ad meet its ultimate objectives.

£
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2. OPERATIONS ANALYSIS

2.1 Map Requirements

2.1.1

2.1.2

1:10,000-Scale (Mans) -

This is a metric scale map of a resolution oi one millimeter representing
10 meters on the ground. At this scale, most rocads, buildings, trails,
small parcels and local boundaries can be adequately portrayed without
clutter. The map is printed in six colors and includes detailed land

use categories such as rice paddies, coconut, tea, etc. Contour intervals
vary from 2 meters to 20 meters, depending cn terrain. 5 meter contours
are the smallest interval photogrammetrically compiled. Mest of the map
is corpiled from aerial photography flown at 25,000 feet above terrain
Stated accuracy standards meet U.S. National ¥Mzp Accuracy Standards,
where 907 of map points are within 1 mm horirontzlly and { contour
interval vertically. Production on the 1:10,000-scale series has been
ongoing for several vears with 17 mans completed through printing.

The 1:10,000-scale map series meets most of the base mapping requirsments
of user agencies and developmental projects. Considerably more detail
can be mapped at this large scale than on a 1:50,000~-scale map, such

as precise location of structures,complete road and trail networks, a
smaller contour interval necessary for irrigation and engineering uses,
and depiction of parcel sizes down to 2 acres for census and land-

use requirements. There is sone feeling that since fairly high-altitude
photography is being used for both map series, some of the requirements
for laize-scale accuracy and content are being compromised. This
argument tends to justify completion of 1:50,000-scale series first and
then reconsider using 3 mure appropriate photo scale for large scale
mapping based on updated requirements at the time. It is the opinion
of most Survey Department staff that completion of the 1:50,00C-scale
series has higher priority requivements than the 1:10,000-scale series
except in localized cases.

1:50,000~5cale Maps

This is a metric scale map of a resolution of one millimeter represent-
ing 50 meters on the ground, or 2 centimeters per kilometer. At this
scale, many built up areas are to be generalized with a tint rather
than portraying all buildings. Land-use categories, if mapped, would
be similar to 1:10,000-scale maps, although delineation would be more
generalized and small parcels not shown. The map is intended to
replace the current 1 inch to 1 mile nap series considerably out-of-
date. Contour intervals would typically be about 20 meters. Horizon-
tal and vertical accuracy mav not meet U.S. National Map Accuracy
Stardards in many areas, especially if old source data is salvaged to
expedite map productiop. This series has not yet begun preoductionm,
although design of the collar and symbology has been done. Aerial
photography fcr 507 of the country, acquired in 1981, will be used to
begin the mapping.
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At the suggestlon of USG5, the PP proposed production of a 1:50,000-
scale base mapping series to be compiled by the Preparation Unit
by photo-reducing compiled and edited 1:10,000-scale manuscripts.
Thus, a nationwide intermediate~scale map series could be produced
without serious impact on field and photogrammetry phases. There

seems to be a comsiderable justification for such a series on a
number of fronts:

a) User agencies need a resource planning map to replace badly
out~of-date 1:63,360-scale, one inch to the mile maps.

b) Only 92 maps would provide nationwide coverage as compared
to over 1800 1:10,000~scale maps, reducing cartogtaphlc
finishing and printing impact.

¢} If produced as a by-preduct of 1:10, 000-scale compllatlon
overall cost and capacity requirements are minimal.

d) 1If produced first, long-term costs are increasad due to
some duplicaticn of effort and 1:10,000-scale mapping
is delayed, although nationwide coverage of up-to—date mAPS
is feasible within a 3~5 year time~frame. :

d) Complete coverage of a-popular map series.im a‘short time

is an asset which aids in budget support and v131b111ty of the
Survey Department capablllty.

2.2. Production Capacity

In order to analyze an operational approach,_scheduling and workflow
must take productivity and capacity into account as constraints. Based
on observations by the Evaluation Team (ET), some certain and others
estimates, production capacity has been Te—evaluated and tabulated in
Appendix A. A phase-by-phase breakdown is shown for three separate
production schemes: (a) production of 1:10, 000-scale maps; {(b) . prod-
uction of 1:50,000~scale maps; and (¢} production of-1:50,000-scale
maps from already compiled and esdited 1:10,000-scale manuscrlpts. The
figures are, in some cases, different than the PP estimates. Capacity
units, for ease in determing schedules, are in maps per man-year. In
some cases maximum maps per year are indicated if there is an equipment
or staffing limitation.

2.3. Review of Proposed Plans

2.3.1 PP:

The PP proposed production of both 1:10,000-scale and 1:50,000-scale
map series to be completed in a six-year time frame. There was
considerable ambiguity, however, in the proposed scheduling and
production impact. Much of the PP analysis was concerned with only
1:10,000-scale production. The 1:50,000-scale mapping was added

at the end after USGS review. The ET feels that the real impact

of producing both series’simultaneously was grossly underestimated
by PP. Misleading scheduling and ambiguities are demonstrated with
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2.3.2

2.3.3

the following example:

a) endorsement of USGS suggestion to produce 1:50,000-scale
waps from reduceé compiled 1:10,000-scale manuscripts,
thereby not adversely affecting photography, surveys,
or photogrammetry {see Project Paper, Vol.II, sec 2.0).

b) proposed schedule implies production of 1:50,000-scale
maps first, to be completed in 2 years, delzyiag 1:10,000
—-scale completion by one year {see PP, Vol.I) pages 5,11,
& and 50).

The production impact of producing 1:50,000-scale mapping in a two—
year time frame was not estimated in sections dealing with capacity,
staffing, and workflow.

Survey Department Plan ~ April 1979

The SD published an informal decument in April, 1379 revising the
Project Paper implementation schedule due to a ome-year delay that had
already occurred. The delay was attributable to underestimation of
the time required for equipment procurement and to problems with
acquiring aerial photography. Two deviations in procedure were
proposed:

a) Utilize seribing rather than subtractive filtration to produce
color separated plates, justified by improved operational
procedures suggested by Technical Advisor.

b) Produce 1:50,000~-scale maps from reduced 1:10,000-scale maps
due to capacity problems in photogrammetric compiiation.

The revised schedule delayed completion of 1:10,000-sc¢ale series until
1986 and implied completion of 1:50,000-scale series in 1687.

Survey Department Plan ~ October 1981

An informal SD document was prepared in October 1981 which dramatically
altered the April 1975 schedule. By this time, significant delays had
occurred, especially concerning facilities renovation and procurements.
The original 10-month plan for facilities and procurement had stretched
over 3} years. The aerial photography was initially flown ia 1981,
beginning the map production process that was originally scheduled
several years before. Budgetary reductions also constrained staffing
levels. Labor factors made the feasibility of double-shift operations
unlikely. A new schedule was developed with new productivity estimates
based on single-shift operations. This schedule resulted in estimated
completion of 1:10,000~scale mapping in 1991 and 1:50,000-scale mapping
in 1992. An alternative was recommended to go back to the original PP
plan to complete the 1:50,000-scale mapping first, then begin system
atic production of the 1:10,000-scale. This resulted in a projected
completion of the 1:50,000-scale in 5 years with single shift operations
(i.e. 1986) and completion of 1:10,000-scale in ¢ additional years
(i.e. 1995).
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2.3.4

Survey Department Plan - April 1982

The SD is now endorsing a modification of the October 1981 plan to
provide nationwide coverage of 1:50,000-scale mapping in a compressed
time frame with limited 1:10,000~sczle production in selected
priority areas. An April 1982 document has been prepared with a

specific plan requiring about four years amnd is included in Appendix
B.

Two major strategies in this plan are:

a) Compromise level of content, accuracy of base, and contour
interval of 1:50,000-scale maps to improve workflow and
productivity and to enable flexible use of current
production capacity. For example, considerable amount of
salvaging of contours from older sources is proposed rather
than new photogrammetric contouring. Compilation from
rectified imagery is proposed to substitute photogrammetric
plotting on many of the maps. Horizontal control would be
provided by scaling to the old 1:63,360 maps instead of
acquiring new control and doing aerial triangulation.
Generally, the strategy is to reduce the workload in the
current photogrammetric bottleneck.

b} Gain budget support on the justification of completing a
major series in a short time frame. Additional staffing
and incentive pay schemes te improve productivity require
such support.

A reduction of 1:50,000-scale completion from 4 or 5 years to 2 years
has been mentioned verbally, although a specific plan to accomplish
that goal has not been done yet. Even with inceantive pay, a
four—year total time frame seems overly optimistic.

2.4 Analysis of Alternatives

2.4.1

1:10,000~scale mapping only
To project a capacity, staffing level, and schedule for completion
of a major map series, some assumptions are made. In this case,

after ET analysis of technical and management constraints, the
following assumptions are used for 1:10,000-scale mapping:

a) Photogrammetric compilation is the major pacing phase,
limited to about 240 maps per year per instrument shift.

b) Incentive Pay will be available to photogrammetric
technicians as well as field revision surveyors.

c} Double shifting is probably not feasible due to labor
management constraints.

d) The maps meet all accuracy and content specifications.
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A schedule is shown in Appendix C. To dedicate production capacity
to only 1:10,000~scale mapping, considerable increase in staffing
of drafting personnel (scribing and lettering) would be necessary.
The series would be completed in 1993. A total of 250 pecple would
be required for ABMP salary support. It should be noted that the
PP estimated 132 people for a five vear time frame - a £TOSS
underestimation of productivity and workflow comstraints. Part of
this is attributable to the original assumption that double shift—
ing would be used and cartographic scribing would not be used.
Especially underestimated were the cartographic phases of preparation
and lettering. It is the opinion of the ET that a ten year time-
frame for a Ma]JOTlarge scale series is not unreasonable. Concen—
tration should be made on operational efficiency and workflow
management instead of target series completion dates.

2.4.2 1:50,000-scale mapping only

A similar analysis is presented for concentrating effort on completion
of 1:50,000-scale mapping. Using similar assumptions as for the
1:10,000-scale mapping, a schedule has been developed and is shown

in Appendix D. While no major recruiting would be necessary, most of
the photogrammetric and field capacity currently available would be
required. To complete the series in 1989, a total of 90 people

would be required- The PP estimate of completing such a series in
two years after photography was quite unrealistic. The only way to
accelerate production would be double~shifting photogrammetry and
doubling field surveyors involved in field revision. Another
alternative is to reduce level of effort in various phases by

further compromising accuracy or content.

2.4.3 1:50,000-scale mapping derived from 1:10,000-scale manuscripts.

Appendix E presents a schedule for producing the 1:50,000 scale
series as a by-product of the 1:10,000~scale effort described in
2.4.1. Once the field revision phase is complete, the edited manu-
scripts are photo-reduced to 1:50,000 and paneled together to form
2 new manuscript and scribe guides. Since cartographic finishing
would be much less effort to complete this series, the 1:50,000-
scale series would actually be completed several years before the
1:10,000-scale series. 19 draftsmen in addition to the staffing
required for 1:10,000-scale would be required.

2.4.4 Survey Department Plan

The current SD Plan described in 2.3.4 and Appendix B also been
analyzed by the ET. Several points which alter productivity
assumptions are:

a) time per map is reduced in some phases due to cutback
of map accuracy or map content. For example, if the
accuracy of the horizontal datum is tied to the 1:63,360
maps, field contrel and aerial triangulation are not
necessary. Eliminating symbology categories or use of
more generalization techniques reduces time in all
cartographic operations.
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2.4.5

b) new activities such as compiling planimetry from rectified
imagery results in & new production rate and capacity
considerations in the Preparation Unit.

c) some phases work on both map series' simultanecusly, complicating
a breakdown of costs per map series.

d) productivity estimates are too low in the SD plan compared to
current productivity, requiring increased staffing in the
Drafting Ymits.

It is the opinion of the ET that this plan is feasible and would complete
a 1:50,000~scale series in about 4-5 years. Verbal geals of two years
expressed by some seem clearly uarealistic. Incentive pay would be
critical to meeting the schedule, especially for photogrameetry and
field revision, the 2 probable bottleneck areas. Dramatically increased
staffing in the Drafting Unit would alsoc be critical. Most users of
intermediate scale s@ps domnot have strong requlrements for accuracy or
det2iled map content. Rather, it is a planning tool useful as a base
for more detailed coperatioms later. Another advantage of this plan

is that a fairly significant start could be madz en the 1:10,000-scale
series to meet requirements in priocrity localized areas. It seems
logical that the 1:10,000-scale series would generally follow the
schedule proposed in 2.4.1, although delayed by geveral vears at least.
Once the 1:50,000-scale series is completed, the primary goal for the
10,000~scale maps should be low cost per unit and a consistent product-
ion level per year (i.e. smooth workflow). The target completion date
becomes secondary.

Photo Image Maps

Another alternative which deserves consideration and further requirements
studies is the concept of a photo image map. In this case, for example
1:10,000-scale, an aerial photograph is rectified (about 5 time enlarge-
ment with tilt deformation removed) and registered to a map grid and
collar. Additionz]l overlays which are reasonably easy to generate may
be added, such as existing contours or names and boundaries. Such a
product can be made in ome year with about 10Z of the level of effort
that a topographic map requires. It can meet some {obviously not all)
of the user agency requirements for the 5 or 10 year interval it takes
to produce & proper Agricultural Base Map. Rectified imagery can be
used only in fiat areas. In the hills, contour maps are better, although
photo image maps can be made by procurement of an orthophoto scanning
system, usually consisting of a photogrammetric plotter and a scanning
printer. The PP reccmmended retrofitting a Wild PP0-8 printer onto an
existing Wild A8 plotter (about $80,000 now). Although this _Procurement
was cancelled by the SD, it should be reconsidered if there is any
seriocus effort to produce photoimage maps. More expensive, but a state-
of-the-art quality orthophoto system, would be an off-line printing
device such as the Wild OR-1. This requires retrofitting an A-8 or B-8
plotter with digital profiling capability. Total cost is estimated

at $300,000. The relatively iow number cof mountainous maps {about 30%)
may not justify this expense.
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2.5 Implementation Plan

2.5.1

2.5.2

General Recommendation

The ET recommends, as an implementstion strategy, a variation of some
of the plans and alternatives already analyzed. Basicazily, the ET
endorses the current SD Plan for expedited completion of the 1:50,00&*
scale series and limited production of 1: Iﬁ,ﬁﬁc—s%ale waps in priority
areas. In the long term, the 1:10,000-scale mapping wouid become the
primary effort, but with an extended target completion into the 199Q's.
The advantages of this strategy are stated in 2.4.4 and need not be
repeated.

Standards and Specifications

2.%2.2.1 Accuracy

2.5.2.2

2.5.3

The 1:50,000~scale series may not require strict conformance to Map
Accuracy Standards. The short term scheduls is gramatically enhanced
by liberal use of scaling new content to the 1:63,360 map base. The
1:63,360 maps are remarkably accurate, considering their vintage,
although they probably do not meet wddernsecuracy standards for the
scale. If it is convenient to contrel 1:50,500-scale with aerial
triangulation, that should be used. However, as in the SD Plan,
mapping from rectified prints and salvaging of old contours enables
Qperatgons other than photogrammetry to begin, avoiding a bottleneck

in production. Compromise of 1:10,000-scsle map accuracy is not
recommended.

Content

Three major compromises in 1:50,000 map content ars suggested which
would permit completion in 3-4 years instesad of &5 years:

a) Liberal use of generalization technigues such as "built-up"
tint instead of plotting individual buildings in concentrated
settlement area.

b) Elimination of land-yse categories on the base series, to be
replaced by the 100 ,000-scale land-use maps prepared by the
Center for Remote Se351ng. The CRS would use the 1:50,000
edited manuscripts, reduced to 1;10,000, for the iand—use
map base. Eventuaily the land-use overlays could be added
to the 1:50,000 scale series if the need existed.

c} Lettering in a single color (i.e, Black) to reduce materials
cost and photo-1zb processing time.

For the 1:10,000-scale series, complete mapping of all planned
categories is recommended without compromise.

Procedures

Basically, current procedures are adequate to begin this operatlcnal
strategy, especially for 1:50,000-scale mapping. Some suggestions
for alternmative procedures for 1:10,000-scale mepping are
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2.5.4

2.5.5

not required for the ABMP, but deserve consideration for long-
term procedural. efficiency. Some of these recommendations

are.

a)

use of up-to-date low-~altitude interpretation photography
to increase productivity and accuracy of feature classi-
fication.

b) field classification before photogrammetry using photo
interpretation and annotation methods with low-altitude
interpretation photos.

¢} scribing instead of pencil copy for photogrammetric manuscripts.

d)} increased use of computer 5ofiwares to aid operational phases
(i.e. numerical computation of stereo-plotter settings and
rectifier orientation).

e) single-color lettering (i.e. biack) to reduce materials cost

£)

and photo lab processing.

more streamlined scribing and lettering procedures to reduce
time per map.

It would probably be desirable for several Survey Department produc-
tion managers to observe such technicques im a mapping agency
successiuly using them. There is always a risk in changing operational
procedures which basically are functional. On the other hand, agencies

should rnot fall into the trap of relying on outdated tradition ia
tight budget times when more efficient techniques are possible.

Schedule

The schedule proposed by the SD for this plan is gquite complex and is

not easily summarized. -Generally, most of the operaticnal units can
begin one series or the other, some doing salvage work and others
using originally planned procedures. The 1:50,000-scale series,

if shortcuts are used, could be completed in three to four years if
initiated immediately and if incentive pay is made available, geared
to productivity. The schedule for 1:10,000~scale mapping, in the
long Tunm, should be geared to about 200 maps per year, completing
the series in the 1990's.

Staffing

The staffing level to meet this plan would e simlar to Appendix
C describing 1:10,000-scale mapping only. This totaled to 250
technicians requiring Survey Department budgetary support for
salaries. Most of the increases over current staffing are in the
Preparation Unit and the Drawing Office. Most of the increases
would not be required until 1983,
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3. MAP PRODUCTION PROCESS

3.1 Aircraft

3.1.1

3.1.2

PP:

The recommended plan in the Project Paper (PP) was to purchase a twin-
engine, pressurized aireraft for delivery in November 1978. The plane
was to be modified for aerial photography and capable of sustained
flight operations with five crew members and camera for four hours at
an altitude of 28,000 ft. The minimum operational service ceiling was
to be 30,000 ft. In addition the aircraft was to be equipped with
certain minimum instrumentation and safety equipment.

The aerial photography modification required a port large enough for an
RC-8 or RC-10 camerz and equipped with 2 glass window meeting group

M specifications. Provision for a drift sight and a2 viewfinder was to
be included. Three aircrafts were recommended as meeting the specifi-
cations and requirements:

Cessna 421C
Piper PA-31P
Beech King Air C-S0

The PP recommended that the Survey Department (SD) enter into an agree-
ment with the Sri Lanka Air Force (SLAF) whereby SLAF would furnish
photo pilots at mo cost to the Agricultural Base Mapping Project (ABMP)
and have the aircraft available to SLAF for trainiag purposes. §D
would furnish funds for fuel, equipment and maintenance. Maintenance
was to be perforazed by SLAF technicians. One week of ori.atation/
training was estimated for both the pilets and mechanics. The PP also
recommended that technical assistance and training be arranged for in
the form of a photo pilot and photographer/photogrammetrist.

8D

Early in i980 SD acquired a Cessna 421C aircraft from Heli-Orient,
the Cessna representative in Singapore. By the time the aircraft had
been modified for aerial photography and the orientation and training
had been completed the 1980 winter/spring photo season had passed.

Starting early in 1981, $p undertook photo operations with a 4 man
crew, pilot, co-pilot, navigator and photographer. Because of space
limitations the drift sight was not installed thus reducing the
planned photo crew by one man.

In accordance with a maintenance agreement dated April 6, 1978 between
SD and SLAF, the Air Force furnishes the pilots and SD furnishes the
navigator and photographer to man the aircraft. 5D also pays for fuel,
parts and maintemance SD has assigned the responsibility of monitoring
the maintenance agreement to the Supdt. of Surveys (Air Surveys). Such
action is appropriate and important. See Appendix F for a copy of the
agreement.



3.1.3 ET:

The Evaluation Team (ET) viewed the SD aircraft at the SLAF base at
Katunayake. The Cessna 421C is a very adequate photo aircraft. The
omission of the drift sight should present n0 problems at all and in
fact lightens the load to be carried. The 1oad can be further
lightened occasionally to gain more altitude or range by temporarily
removing the co-pilot and/or the navigator. This would be at the
discretion of SD Air Sur 'ys Branch. This aircraft and crew delivered
12 rolls of aerial film in 1981 for ABMP and other requirements. The
annual capacity of a plane of this type far exceeds the 1981 product-
ion. Therefore it is likely that the SD aircraft can meet most or
all of the photo requirements of all user agencies in Sri Lanka for
several years to come. This excess capacity or unused time on the
aircraft will be discussed below in comsidering future use of the
aircrafe.

Technical assistance was contracted for a photo pilot instructor for
a period of three months. Training was provided for four Air Force
officers at Heli~Orient in Singapore. SLAF informed us that Heli-
Orient has cancelled all of their training programs for 1982 thus
delaying the continuing SLAF training program. They did not mention
any serious consequences at present. Nevertheless, additional train-
ing requirements were discussed and are listed in sub-section’7 below,
and Appendix P.

The ET was invited to the monthly SD~SLAF coordination meeting on

20 April relating to the maintenance agreement between the two agencies.
This agreement appears to be working well and is a reasonable solution
to the decision te maintain an in-country aerial photo capability.
Normal items of maintenance and repair were ;discussed. SLAF follows

the manufacturer's specifications for maintenance and adds some of its
own. Also mentioned were the turnover of trained technicians and the
cutbacks in manufacturer training classes.

SD will soon want to make some plans and decisions on the future care
and use of their aircraft. Most important will be the maintenance

of the plane. Their present maintenance agreement calls for a review
after three years. Since their present arrangement appears to be
working satisfactorily it seems desirable to extend it for a period of
time.

In many situations the presence of a photo aircraft is a "necessary
evil"™ in that it is necessary for organizatiomal operations but is
either over-utilized or umder—utilized. That is why photo acquisition
is frequently contracted out when the service is readily available at
a reasonable cost. This service is not available in Sri Lanka so

that in-country capability within 5D seems to be a logical approach

to photo acquisition.
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For the ABMP alone the aircraft will be definitely under-utilized. The
most logical additional use is cne that is already underway, the
acquisition of aerial imagery for other government agencies. It is
basically a management decision as to where to seek funds to pay for
this additional work. It could be handled as a repay program or as a
line item in the department budget but provision must be made to
provide for all eoperational and maintenance costs on the aircraft. A
considerable load of other agency phote requirements can be handled
before scheduling becomes a problem.

ET understands that the matter of requests for non-photographic use of
the aircraft has arisen already. Perhaps the most attractive aspect

of other use is the prospect of rental income for SD to apply to the
program. However, experience has shown that muiti-use of a photo
aircraft is usually detrimental to the photo program. Photographic
weather must be taken advantage of as i: occurs. To have the aircraft
down for & 100-hour check because of other uses of the plane or to

have the plane away on another assignment when it is needed is weather
lost that canmot be recovered. Ancther obvious drawback is the additional
wear and tear on the plane itself., 1In general the ET does not recommend
multi-use of a photo aircraft.

3.2 Photo Acquisition

3.2.1

3.2.2.

PpP:

The final PP called for aerial photo operations to start in December 1978,
and to be completed by September 1979. The project design called for 56
east-west flights at 25,000 feet above ground. The film was to be black
and white panchromatic Kodak type 2402. Film processing and evaluation
was to be done in the SD Air Survey Branch.

SD:

The aircraft was not actually available until March 1980 so that no
productive operations were possible in the 1980 season. In the 1981

photo operation approximately 517 of the nation was covered by acceptable
photography. The area is the central and west-central part cf the country.
More coverage might have been possible but some delays were encountered

in attempting to place signals on their ground control stations.

For the 1981 season, fliight design and flight map preparation were carried
out in the 8D Map Preparariorn Section in order to better distribute the
workload. Folilowing the photo mission the film processing and the
preparation of contact inspection prints are carried out inm the SD Air
Surveys lab. Following this the mission evaluation, the titling of
inspection prints znd titling of the original negative is all done in

Map Preparation Section. Line indexes are also prepared here after
evaluation. The original film is then returned to the Air Surveys lab

for diapositive preparation and then on to the library where it is
available for filling outside orders for reproductions.
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3.2.3 ET:

The aerial photo acquisition process of SD seems is quite
straightforward and practical. Their flight planning and
project evaluation steps follow standard techniques., More
elaborate procedures are not really needed until they
start acquiring other than their standard black and white
panchromatic aerial film.

The ET understands that SD is preparing to move the photo
acquisition steps now done By the Map Preparation Section
inte the Air Survey Branch. Organizationalily and technically
the ET believes this is a positive step. In general, all

of the required elements - equipment , maintenance agreement
and personnel - are in place for photo acquisition. The key
point remaining is to further develop and maintain both
efficiency and proficiency,

3.3. Air Surveys Laboratory

3.3.1 PP:

The following actions were recommended:
a) Both photo lab areas should Be centrally air conditioned;

B) A single wet lab should be established to serve all
processing needs and should be separate from optical
equipment;

c} Film and paper supplies should Be stored separately from

wet and dry chemicals with cold storage for aerial film
and other shortshelf life film supplies;

d} A chemical tank farm should be installed on the upper
floor, along with plumbing, to store the chemicals and
then pipe them to processors and trays as needed;

e} A Kodak Model 11-C-M Versamat roll film processor should
be purchased to permit more quality control and to aliow
for greater volume of work:

f) A Log-E Mark IV priater should Be purchased for more
and better print and diapositive production;

g) A roll print processor andjor a sheet film processor should
be installed to permit greater volume and better quality
control;

k) A MAFI processor should be acquired for orthoprinting;

i) Transmission/reflection densitometers should be acquired
for quality control in film processing.
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3.3.2

3.3.3

Eleven people would be required to staff the SD Air Surveys
laboratory.

Sh:

The foilowing is the status of action taken to date:

a) Both labs are now centrally air conditioned with reasonably
good conditions.

b) The Air Surveys 1lab and the Map Production lab are two
separate wet labs. There is some printing equipment,
such as contact printers, in the same room with developing
trays but this is common practice inm some lsbs.

¢} Paper and chemical Sﬁpﬁlles are neatly stored in one room.
Again this is the practice in some labs. Cold storage for
aerial film is being installed.

d) There is no tank farm to pipe chemicals to the photo labs.

e) The Kodak 11C-M Versamat roll film processor has not beer
purchased.

£) The Log-E Mark IV printer has been purchased and installed.
It is not used much at present. Most contact prints are
made on an old Morse-type printer.

g) SD has mo roll paper processor nor any equipment on which
to expose roll prints. The cut film and paper processor
equipment is in the Map Production lab. Contact prints
are processed in trays in the Air Surveys lab.

h) The MAFI processor has not been purchased.

i) Very sutiable transmission/reflectance densitometers are |
in place.

The Air Surveys lzb was authorized ten people - 1 navigator,
2 aerial photographers. At present tbey have 1 navigator, 5
photographers, 2 trainees, and 2 vacancies.

ET:

The Air Surveys photo lab appears to have adequate equipment and
capacity to meet their needs for the next two years. Some of their
equipment is mew-much of it is quite old. BSased on the expeci-
ation that the mapping prcgram will develop and accelerate in the
next few years some problem areas could develop. The ET believes
that the photo lab should be part of a management plan of
deliberate annual upgrading activities,
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The following is a random list of comments pertaining to the
Air Surveys photo lab and equipment:

a) The air conditioning appears to be adeguate.

b) Automatic aerial film processing equipment may be
needed 1n a few years.

¢) A new aerial camera with universal lens, fast shutter,
and f4 aperture should be comsidered to meet the require-

ments for low altitude photography and color film
emulsions.

d) Facilities for cold storage for film should be completed.

hould be restored at least to authorized.
strength. In due time the workload of flight
operations and lab processing may require additional
personnel.

m
~

f) The film library is organized and maintained in a peat
and orderly fashion starting with 1956 photography.

g) As controls and film emulsions become more critieal
and sensitive, consideration should be given to more
light proofing in the 1lab. At present, with slower
emuision, light leakage is not as serious as it will
become .

i) <Chemical disposal may become a problenn&rea in the
future.

i) Water filtration for the processors should be '
considered.

To restate the ET suggestion, itwould be well to develop a plan
for improving or upgrading some phase of the laboratory
facilities and/or equipment each year.

3.4, TField Contrel

3.4.1 PP:

The PP recommended that conveational surveying methods be used
to derive geodetic positions and elevations for points identified
on aerial photcgraphs required for aerial triangulation control.
The same crews selected for ABMP field edit would do necessary
surveys as required in addition to field edit responsibilities.
About 1150 points would be required. Control requirements for
1:50,000 - scale mapping were not addressed, but the
implication was that the same basic control and aerial triangul-
at’cn would be used for both map scales. Doppler satellite

sui- :ys were suggested to strengthen the overall geodetic datum,
espzcially for future requirements of large scale mapping or
engineering surveys.
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3.4,2

3.4.3

8D

The SD proposes to use the PP method when aerial triangulation is
operable, For control zurveys, each surveyor has a 20-second
theodolite and a precisicw level. Most horizontal surveys are
traverses and vertical surveys are level lines. Occasionally,
vertical angles and measured distances are used to establish
elevations. Currently, for 1:10,000-scale mapping, use of

1956 photo—-identified contrel without new field control or aerial
triangulation is the common practice. For 1:50,000-scale mapping,
the short—term proposal is to scale to old 1:63,360-sczle maps and
level to 1856 control using 1956 photography for coutouring.
Loppler surveys are not planned for ABMP.

ET:

Evaluation of survey methods and accuracy by the ET is difficuelt
due to the cursent situation af no surveys in progress and
inoperable z2rial triangulation. The ET is reiying on SD
opinion that surveyed coordinates are sufficiently accurate,
generally within one~meter, and are properly photo-identified.
It is the opinion of the ET that the distribution of vertical
coni 0l planned for aerial triangulation is too sparse to meet
accur:cy requirements for S5-meter contour intervals. Point
spacing of 5 to 6 models in interior sidelaps shoulé be reduced
te 2 or 3 models, increasing the nubmer of required field
elgvations by about 60%Z. Current stopgap appreach of salvaglng
old maps or 1956 control instead of aerial triangulation is
marginally acceptable for accuracy, but causes inefficiency .n
photogrammetric procedures. A datum ervor-would likely result
between map scales if the 1:50,000-scale mapping is controlled
by old maps and 1:10,000-scale mapping is controlled by new
surveys. Ideally, the aerial triangulatiom methed planned by the
PP should be used for Botn‘map scales regardies& of the sequence.

H

The PP estimated production rate of 10 days per control point
seems too high. While capacity seems to be no problem, ths 5D
should copsider more modern surveying methods, especially in
the hill country where long-distance wisibility is good. For
exampie, each District Office should have some elecstronic
distance measuring (EDM) equipment or the new “itotzl station"
devices which zzasure angles and distances and provide readout
displays of distances or changes in elevation. It would not be
recommended to provide such egquipment to every surveyor because
the cost would he prchibitive.
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3.5 Aerizl Triangulation

3.5.1

3.5.2

PP

The PP recommended that the existing Wild A-7 digitized piotter be
compiemented with a Kern MK-2 comparator, two Kern PG-2-AT plotters,
and an IBM card punch. Depending on the measuring equipment, &
block adjustment would be computed using either semi-analytical
(plotter data) or fully-analytical (comparator data) methods. A
new Hewlett-Packard 3060 computer or squivalent would be acquired
for computational processing. Point marking, software, end
sequential procedures were not addressed. Estimated production
rate was 2 models per imstrument shift,

5D

A Wild A~10 digitized stereoplotter and a Kern CPM~1 comparator/
point-marking device were acquired with appropriate encoded digitizers
for display of coordinates, The A-10 was purchased with 5D funds.

Two Kern PG-2-AT's were also acquired, with Swiss funds, but are
used for photogrammetric compilation. An ICL 2903/40 Minicomputer,

2 shaxed SD resource operated by the Computer Unit, performs the
adjustment after measurements .are entered onto termipals.

Currently, only one software program is imstalled on the computer,

a USGS-supplied program wriiten by G.S, Schut (NRC-Canada) to assemble
models into strips and adjust strips to the ground control using
polynomial equations. This software can only handle model input

(i.e. Wild A-10) and is not working properly. There is mo program
installed to adjust comparator data. A sufficient number of
technicians are trained to measure data, although expertise to solve
software prolilems and to interpret printouts is lacking. As a result,
aerial triangulation is essentially non-opérational at this time.

The equipment is sometimes used for compilatiom tasks but is
generally under-utilized, Estimated production rates cammot be
verified due to limited experience.

ET:

The inability of SD to perform aerial triangulation is a major factor
creating a photogrammetric bottleneck. The SD has recognized this

and has taken steps to bring in technical assistance o solve the
problem. Current procedures circumvent aerial triangulation by using
field control with poor distribution with respect to new photography,
causing inefficient photogrammetric compilatiop procedures. While
this stopgap procedure could be used for 1:50,000-scale mapping, it is
not recommended for comtinued 1:10,000-scale mapping. The equipment
is more thar adequate to meet the needs of ABMP. The ET ag es that
there is a strong rgquirement for technical assistance to install
computer programs to handle either plotter or comparator measurements
and to train operational persomnel techniques of data input, editing,
and verification of output to satisfy accuracy requirements. The
computer may not be large enough for sophisticated programs such as
independent model or bundle-type simultaneous adjustments. Increasing
the memory size is recommended for such programs. However, at a
minimum, comparator data can be converted into analytical models and
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subsequently processed similarly to plotter data using polynomial
aajustment*methods. The PP estimated production rate of 2 models
per day is probably valid, resulting in a S5-year time frame for
dedicated use of a 31ngle instrument on a single shift. The
availability of two instruments could reduce the time-frame to
2.5 years, although both instruments are frequently used for
other tasks. 1In any event, the aerial triangulation should be

able to maintain the pace of photogrammetric compilation, once
operational.

3.6 Photogrammetric Compilation

3.6.1

3.6.2

PP:

The PP recommended that compilation be done on a 31ngle manuscript.-with
planimetry (i.e. roads, bulldlngs, etc.), contours, and land-use
categories. Eight existing Wild A-8 or B-8 stereoplottlng instruments
were to be used with two technicians working as a team on each of two
shifts. The operator would orient the stereo models to control,
interpret the photo imagery, ard trace the map features -using

penciis on an attached pantograph. The second techni¢ian would clean
up the raw copy, also using pencils. Three difference color pencils
would be used to segregate categories of content. Estimated
productivity was 5 days per model per shift, or about 3 years time

to compile using two shifts (32 tedﬁn1c1ans) Compilation would be

at 1:10,000 scale. The 1:50,000 series would be produced cartographi-
cally Ey Photo-reducing the compiled manuscript, thereby not adversely
affecting compilation scheduling or capacity. Recommen&ed equipment -
procurement included 4 Wild Aviotab pantograph units, an orthophoto
plotter, and some miscellanecous items.

5Dz

Compilation procedure is consistent with PP approach, althnugh contours
are compiled ontc a separate manuscrlpt to improve readablllcy.
Productivity for 1:10,000 manuscript is about 8 days/medel. A second
shift has nct been instituted dve to lsbor compilations and training
problems. Slower productivity is attributed by SD mostly to low
motivation of workers due to low salary. Another factor is excessive
model orientation time required to resolve control problems since-
aerial triangulation has not been done. SD recommendation is to
institute incentive pay (i.e. reward high productivity) to approach
the 5 days per model rate. Also, SD proposes compiling 1:50,000-

scale directly in some areas in addition to limited 1:10,000-scale
compilation to expedite completion of the 1:50,000 series. Two PG-2-
AT plotters purchased with Swiss funds, originally recommended by PP
for aerial triangulation, are also being used fé6r compilation, increas-
ing instrumentation to 10 units. Eight of the plotters are dedicated
to ABMP and two to special purpose non-ABMP photogrammetric mapping.
Three Aviotab, pantographs have been procured with USAID loan funds

and an additional one with Swiss funds. The orthophoto plotter procure—
ment was cancelled due to lack of justification.
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3.6.3 ET:

With current procédures and constraints, the § days per model rate

appears to be realistic, and may often approach 10 days. This would
be improved by a combination of factors:

a) aerial triangulation as planned;

b) provide approximate instrument settings to compilers
to speed up model orientation (part of aerial triamgulation
software)

c¢) incentive pay - there is no question that compilers seem under-
paid (in comparison to private sector pay scales for similar
skilled labor} for a highly complex activity requiring
concentration and constant judgement;

d) provide compilers with previously photo-annotated land-use
categories done by trained photo-interpreters;

e) more operational training.

f) plot base sheets with adesignated technician and a digitized
coordinatograph. :

There seem:. to be valid arguments against initiating a second shift,
although this eption should be considered if the labor/salary issue
improves. A procedural change that . ghould be comsidered (or at
least tried) is direct scribing onto coated mylar instead of pencil
compilation, providing more readable copy for subsequent phases.
Materials cost would be somewhat higher, but savings in subsequent
phases should be considerable. See Appendlx G for several optioms
that might be tried. The SD suggestion to initiate direct 1:50,000
scale compilation in some areas 1s recommended if, in fact, the
1:50,000-scale series completion in several years is the Zirst ~
priority. Compilers should be trained in generalization techniques
and avoid unnecessary compilation of buildings in areas which would
ultimately be a "built-up" tint.

3.7 Field Edit

3.7.1 PP:

The PP recommensad that field edit be done by changing, adding, or
deleting map content coampiled by photogrammetry. The original
manuscript would be converted to ozalid copies onto which field
annotations would be made. Recommended procurement included 40 four-
wheel—-drive jeep-type vehicles required for 38 surveyors. A team of
cne vehicle, one surveyor, and 10 laborers would be assigned a

map. Estimated productivity was 20 days per map, requiring 38 teams
for a 5~-year time-frame or 64 teams for a three-year time frame.
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3.7.2 8p:

Field edit fumctions have been split into office preparaticu and
on-site field revision. The office technicians print the
photogrammetric copy onto a cronaflex positive from which three
ozalid prints are made. On one, boundaries and names are compiled
from existing sources. Unresolved items or controversies are uoted
for field completion. On another copy, content items unresolved

by photogrammetry are noted for field completion. In additionm,
land-use categories are color coded to aid the readability of the
map in the field. The third cozalid is for fielé revisiomns. The
materials are sent to the surveyor, who arranges local housing

and hires laborers. Procedures include completing unresolved names,
boundaries, and planimetric content, classifying roads, spot—checking
photogrammetric interpretation, and performing limited accuracy
testing. Materials are returned to office preparation where the
revisions are compiled onto the cronaflex to be used for scribe
guides. For 1:10,000-scale mapping, office technicians require

about 20 days per sheet per person for preparation. Field surveyors
with 3 to 6 laborers each require about 15 days per sheet per surveyor
for field revision. WNo 1:50,000-scale mapping has been done yet
except for experimental compilation by the Preparation Unit from
enlarged rectificd photographs, averaging about 10 days per photo
(250 days per 1:50,00G-scale map). About 150 days per 1:50,000-scale
map is estimated for field revision.

3.7.3 ET:

Procedures used for office preparation and field revision appear to
be appropriate. The PP report underestimated the time required by
not addressing required office support (i.e. Preparation Unit). The
time required to field revise 1:50,000-scale mapping seems high.

The sample 1:50,000-scale compilation done from rectified imagery
was quite complex, although ET questiemad the lack of generzlization
appropriate for that scale of mapping. For example, considerable
time was expended to plot individual buildings which should have
been a built-up tint.

The 1:50,000~scale photography is probably teoo small a scale for
effective use of photo-interpretation and plotting without the
benefit of stereo-plotter viewing. On the other hand, this procedure
alleviates the production bottleneck in photogrammetry, justifying
some inefficiency for the benefit of flexible use of capacity to shorten
thetime schedules. Both preparation and field revision -personnel
had difficulty with the poor quality of photogrammetric copy due to
pencil plotting. A pre-edure which might be considered for 1:10,000~
scale mapping is field classification on low altitude photography
before photogrammetry. This is standard procedure st USGS and has
proven to be considerzbly more efficient than field revision after
photogrammetry., Field surveyors would work with photographs rather
than map manuscripts and would need training in photo—interpretation.
See Appendix H for more specific details. "
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3.8 Scribing

3.8.1

FP:

The PP estimated that map finishing operatioms, imcluding scribing,
lettering, and related phote lab support, would require about &
months per teéchnician for each 1:10,000-scale map. This would
require 256 people in the Map Production Office, a ronsiderable
increase over the 35 technicians in that office at that time. The

PP posed an alternative regquiring much less capacity - color
fiitzaticn of photogrammetric for final manuscripts :
without scribing. In that case. the 35 technicians would be adeguate,
although final map quality wouié be much less desirable. In either
case, three manuscripts (color ssparates) were proposed:

(a) contours; (b) drazinage features; (c) cuitural features and
boundaries. A composite would be made for final editing and review.
1:50,000-scale procedures or capacity requirements were not addressed.

ED:

The Technical Advisor recommended use of color separation scribing
rather than the color filtration method. Techniques and new

symbolcgy were introduced which were intended to improve the
operational procedure and reduce the staffing requirement. Appendix

I shows the procedural steps and productivity goals for scribing

and lettering operations. In actuality, production rates are
currently about double the goals for 1:10,000-scale, averaging about
65 days per techniciau per map. Realistic estimates for 1:50,000~
scale scribing are about 100 days per map. Siow mates areiattributed to
inadequate training,difficulty in interpreting copy,and poor imcentive.

in addition to the three manuscripts recommended in PP, there are
additional separates for vegetatiom limits, urban £ill and relief
features for a total of six colors. Peelcoats are etched in the
photolab using scribed delineations. Screen tints and patternms are
added by the photolab. Patterns, symbols or screens covering small
areas are applied to plastic overlay sheets using adhesive stripfilm
copies. Approximately 15 total mapuscripts including a standard
border with marginal information and grid are composited for the
six printing separation colors. These separations are edited and
corrected individually and again edited and corrected as composited
film positives, Six photolab steps interlace with 17 scribing
steps to add 7 days of labor. The editing involved in the seribing
phase involves check off of 150 items that include register,
patterns, screens, line symbols, placement, quality and border
match. All separations are punch registered on the new punch
equipment procured by A.I.D. in the drafting and photographic

lab.
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3.8.3

3.8.4

ET:

Productivity rates for scribing seem very high compared to U.S.G.S.
Experience cof personnel is a factor, as the SD sufiers about 307
turnover per year. Constant training reduces produc:ivity as
experienced technicians are used as trainers. Many eriors are made,
requiring frequent reviews and multiple corrections. Qusality of
the final map, however, looks good, comparable to USGS in linework
quality and symbology.

Scribe copy seems difficult for scribers to follow due to compilation
practice of a pencil manuscript on a composite sheet. Many lines

fail to copy on scribeguides and are complicated to follow. Major
savingsin time could result from compilation on separate punch
registered plastic sheets. At the USGS, the use of scribed manuscripts
on separate sheets results in excellent guide copy and in some

cases are useable copy for final reproduction. Other savings may
result:

3) by use of water filters in the photolab,

b) blue filters by the scribers to limit opaquing
of minor pin-holes on negatives and

¢} use of new K&E wipe~on dve back on etched peelcoats.

Sri Lanka Map Emblem

It is the opinion of the ET that the location and colors used for the
Sri Lanka emblem appear to have a design problem. The best register
is along the gripper edge of the press on the map explanation and
punch register side of the map. On the opposite side of the sheet,
the Sri Lanka emblem is located in four colors. One of the colors

is yellow. Yellow is only used for rice paddies, secondary road

£ill and the emblem. Some sheets may be run exclusively for the small
amount of yellow in the emblem——a cost and labor consideration. The
roazd fill could be made dashed red and the paddies a solid green.

This design change would save a peelcoat, a2 press plate and a press
run multiplied by as much as 1800 for the ABMP by elimination of the
yvellow. Location of the emblem on the explanation side would solve
the register problem (ay would omission of color in the emblem). The
potential savings in the project is about $80,000 for omitting yellow
on the 1800 mpas. ’

3.9 Lettering

3.9.1

?P;

The lettering phase of production was not addressed in the PP other
than recommending that type be set manually while scribing is in
progress for place names. Three sets would be made, ome for each
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language regquired and the names located on an overlay.

3.9.2 8bh:

Lettering is a major production activity requiring 80 average
days of labor for 1:10,000 sheets and approximately 120 days
estimated for 1:50,000 sheets.  Again, actual rates are about double
the goals indicated in Appendix I. The activity involves handset -
letters and printing on paper. A camera negative is made and strip
film positives are contact printed from the negative. About 8 days
labor are required for type set. Scribexs write the type order,
apply the waxed strip film lettering to plastic sheet overlays

and then separate on three megatives by opaquing the lettering
into three separate printing negatives—-black, blue and red. These
steps are repeated for each of the three languages. A total of 9
negatives are produced.

3.9.3 ET:

The hand set lettering is of poor quality and requires extensive
opaquing and touch-up on the mnegatives. Approximately 28 days of
labor could be saved in 6paquing and negative work by printing the
the lettering in BLACK only with a resulting 3 negatives, one for
each language. This suggested desigu change would reduce press plate
and printing by 4 plates and 4 press runs for each of the near 2000
maps in the two publication scales. Printing would be reduced by

30% with 8 plates rather than 12 plates. See Appendix J for more
details.

A phototypesetter has not been purchased yet since manufacturers
investigated by SD have not offered Sinhala and Tamil type fonts.
Mergenthaler and Addressograph-Multilith Corp are two firms that

may offer these fonts for a charge of about $5000 each. An alternmative
is to purchase an Itek typesetter for about $15,000 for English-only
and continue to handset other languages. The Itek is perhaps the
easiest machine to operate znd maintaing however, all the new
equipment is solid state electronics with few moving parts and requires
an air conditioned facility of about 144 ft. square for equipment and
personnel. One machine would increase productivity by severzal times
or more with substantial improvement in quality. Use of Agfa Gevert
diffusion transfer film (processor $1,000) and film about $1 per

8 X 10 inch sheet is an alternative to strip film. The transfer film
has an adhesive and can be copied directly in a daylight room from the
phototypesetter film positive output, thereby avoiding the photolab.

A phototype film processor is also needed at a cost of of about $5,000.

3.10 Map Production Laboratory (Studic)

3.10.1 PP:

The photographic laboratory (Studic) was not addressed in the FP
for the scribing or production process Gthér tnanm to comment that
composites or separation negatives, proofs, etc. are made.
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3.10.2

3.10.3

3.11

3.11.1

301102

3.11.3

SD:

During the map production process a total of 32 days are used in
photograpnic processing of negatives, positives, scribe, peel,
and photographic wipe-on color proofs. A substantial amount of
camera work is vequired for the 1:50,000 utilization of salvaged
1:63,360 map materials, estimated at 64 davs per map. Celor
proofing by photographic process rather than by PP suggested press
proof is a significant improvement from a cost viewpoint. Dupont
44~-inch rapid access film processors financed by AID loan funds
are imstalled. A pump problem prevents the Dupont process from
being operational.

ET:

-

Water filters are needed for the processors and chemicals for cleaning.
The only halftome screen is glass on the old Lanston 40-inch camera
that does not have a vacuum back. A camersz vacuum back and halftone
contact screens are needed if aerial photographs and/or landsat scenes
are to be offset printed. A single corner register sheet would save
considerable time in seribing,photographic, and platemaking activities
by eliminating need to scribe or draft corner marks on each sheet

now that punch register is used. Training in halftone photography

is needed.

Platemaking

PP

This phase was not considered in PP capacity calculations. The
operation suggested was to make three plates for printing. The
plates were to be marble grained, coated in a2 whirler and exposed
to sunlight on the building rooftop where platemaking facility

is located. An additional three plates would be made for the
language placenames. ' ‘

Shi:

Twelve (12) composite mnegatives are used to expose images on pre-
sensitized metal plates using metsl-halidelamps. A new fliptop
vacuum frame with metal-halide printing lamps is in place but not
operational for lack of electric power. The plates are developed,
washed and gummed by hand. Approximately 1.5 days are required

tc prepare the 12 plates for printing.

ET:

Film negatives may change dimensions in a short period of time

without temperature and humidity control. Reigster problems on

the press may be attributed to this factor. No plates were

processed during the inspection but printing results show satisfactory
results; however, register problems were being experienced. The
pre—sensitized plates are the most expensive plates made for offset

printing. USGS uses Western jet grained roller coated diazo plates
at about % the cost or less. Consideration should be given to
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3.12.2

3.12.3

' There are also 7 other presses of single-color proof class from 11 to

‘to the airconditioned lithoroom. O0ld presses
make room. This would improve workflow.

'a .n the PP to have no bottlemecks -and was
ing capacity. Each of the three plates were
.ngle color sheet-feed press and proofed in
final edit. Minor corrections would be made

~ew negative and plate required if major

After corrections, the plates would be

: “fset press for runs of 3,000 copies for
runs would be required for each map sheet
r:ace names in three colors. The map sheets

trimmed for distribution.

Sh:

JiXx v ' s are run on the 11 year-old single-color press
and 30 - wo-color press for the three language edition,
averag’ i.pies per 1:10,000-3cale map. 1:50,000-scale
product... ~ coppsed 3500 sheet edition size. Two of the new

AID porchased . cus.:5 are operational but are undexrutilized due to
lack of operators trained §» maintenance and operation. The

third new press is not operatiomal due to rust in shipment. Also,
parts were salvaged by the installer to make the other two presses
operational. Efforts are in progress for training and repair of

the third press. The head of the Litho office position has been
vacant since 1981. This is a critical position requiring expertise
in all phases of printimg. The Litho Printing room has 34 employees.

40 vears old.
ET:

The ET concurs with SD that the head of the Litho Office position
should be filled as soon 2s possible with a person knowledgeable
in varous aspects of printing. Technical guidance.for printers
and leadership seem. to be needed. Use of black-only for lettering
would increase capacity of the press room by 507 {8 plates rather
than 12 plates) or 360 maps annual. Reduction in edition .size for

each map (= USGS edition for_topogravhic base maps is 2,000 for popu-
lstion of 220 million people) to a varisble amount from 500 to 2000.. - .1
q§pending upon expected need would further increase capacity and lover . i
g6st. Perhaps the Sinhdala and Tamil language editioms could even be |
further reduced for greater sayings and less used storage space in -
map sales office.

5

Ink is purchased in the USA and used in the SD as received. Change
in color or printing characterisitcs--drying, tack, etc are not
normally done due to lack of training in ink techmology. Press
operations and printing results would likely improve by having
training in ink chemistry. The practice of turning the air
conditioning off during non-working hours affects the register

of paper. It may be better to leave the air conditioner off than
to change comnditions for working hours only.

-« Best Available Copy



At USGS, the standard production for a single~color on color
presses is 30 minutes per color at 76 sheets per minute. Wash-
up normally is 24 minutes and 30 minutes when going from dark to
light colors. Press preparation is 24 minutes. An edition of
2280 sheets would take 1 hour and 24 minutes. Four to five
colors would be printed in an average day. An estimate of 4 days
in SD is sbout equal to USGS for edition of 6,500 copies in 12
colors. However, this would be for a press staff of one man
per press. For the 2-color press, time is only increased by 18
minutes and production is doubled. Two-coler presses for multi-
color work as suggested in PP would have increased productivity.
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4.0, FACILITIES

4,1. PP

The main facilities problem identified by the PP was lack of
temperature and’humidity comtrol. A lesser problem was lack of
a centralized photolab. Photogrammetry bad an inadeguate air
conditioning system with two carrier units in the room taking
valuable floor space. The Drafting Office, f1lm, paper, and
chemicals were not in air conditioned space. There were four
darkrooms with chemical open-tray processing and delicate photo-
optical equipment in close proximity. Voltage fluctuations were
apparent but not known.

4.2, SD:

In March 1982, sbout three years after plan, the air conditioning

was completed. The two photolabs, one for serial photography

and one for map production,continue to be separate facilities.
However, the work is specialized snd no production or operational
problems appear to be caused by this errangement. All photoTgraphic,
chemical, and 80% of printing paper stock is in air conditioned space,
although air conditioning is turned off after working hours. Voltage
fluctuations and failure do oceur but are not serious to the program,

4.3, ET:

The lack of uniform temperature and Iumidity control during nom-
working hours probably comtributes to registration problems. The
pressroom for example may be better for printing in a relatively
constant high tempersture and humidity than & variable one created

by off and on air conditioning. Refrigeration and freezere are

needed for color photography materials amd for long storage of

other photographic material. Light leaks in the darkrooms should

be sealed. Film moved from air-conditcomed space to non ajr-conditioned
work areas esuch as the platemaking unit on the roof probably causes
dimengional changes in the £ilm, adding to registration problems on press
runs. It is suggested to move platemaking to the press room for
better work flow in addition to a more stsble enviromment. It is

more critical, and strongly recommended, to maintain a constant
enviromnment in ¢he press room over a 24-hour period.
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5.0.

5.1

S5.1.1

5.1.2

5.1.3

EQUIPMENT
Equipment Acquisition
PP:

The PP indicated that the ABMP would impose greater than normal
demsnds on production capacity and add equipment acquisition re-
quirements. See Appendix K for a comparison of PP equipment
recomendations with actual procurement status.

€h:

&mong the six airceraft and accessories items, the driftsight,
statoscope and camera renovation were deleted from the list.

An zdditional item for aircraft ferrying added $13,500 to cost.

In field control and edit, 35 of the 40 recommended Jeeps were
purchased for $34,642, under estimate for this item. For
triangulation, the Swiss purchased two Kern PG2-AT plotters amnd

ATD funds procured a Kern {PM-1 comparator (instead of an MK-2).

Two IEM card punches were deleted as not needed. Four Aviotab TA
coordinatographs were recommended and three purchased for §120,746.
A fourth was acquired with Swiss funds. The otber four photo-
grammetric items recommended were deleted as not needed. In the
photoleb out of 16 items, 5 were deletéd . This included roll film
zmd paper processors, whirler coating machine and three graining
machines, The present Land operatéd £ilm roll processor is adequate
for current meed and presensitized plates make the whirler and graining
equipment unnecessary. A map reproduction machine (duplicator) was
also considered unnecessary. For map production, only the photocomposer
remains pending a5 equipment could mot Se idemtified with Sinhala and
Tamil type faces. A vacuum Back for the old camera could not be
procured so this item is also pending in the photographic lab.

In Iitko,rthree single-color presses were purchased rather than one
two-color press. The guillotine paper cutter is in chipment. Nome
of the User Assistance Center equipment was procured with ABMP

loan funde, although separate ATD funds were used for a B & L
gtereomiereseope and a minicomputer. The Swiss procured  several
items aznd the othemshave Been judged ummecessary. The doppler
geodesy eguipment leage was also found unnecessary. In total,
$119,025 over budget has beer used from loan funds for equipment.

ET:

Appendix L lists the remzining equipment needs comsidered vital

to the ABMP, totalling$1:0,000. The phototypesetter is pending,
ewaiting identification of equipment with the needed ianguage fonts
to replace handset type. A press-plate roller coater can reduce
future cost of preesplates by 50Z or more. Varimat attaciment for
the camera can thino limes that are enlarged in converting from
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1363360 scale to 1:50,000 scale. A wvecuum beck for the old
camera is needed to held film. A number of smaller miscellaneous
items required include a phototype processor and testing and
maintenance toels. Aircraft maintemance and parts are vital to
continuing aerial photographic cepability, estimated at $30,000.

Some other items should be considered in the loang~tem to
improve efficiency or capability, but are mot currently vital to
the ABMP.

They include:

{g) If greater volume of film and more quality control are
requirad a roll film processor such as Kodak 1i1C-M Versamat
would be required. Approximate cost $30,000.

(b3 In order to fly low altitudes under 4500 feet and use
other emulsions, such as color infra-red, 2 new camera
with a universsl lens and s rotary shutter would be almost
a necessity. Price is approximately $125,000.

¢(c)} The contact primter workload might seon require a roll
paper printer amd/or processor.

(d) Update field surveying imstrumentation with electronic
distance measuring capability (56,000 each,suggest one
or two per hill country district}

{e) Improve base sheet plottimg efficiency with a digitized
coordinatograph ($10,000)

{£} 1If photo-image mapping becomes common, an orthophoto
scanner would be required ($80,000 asttachment o Wild
A-8 for Wild PPO-8 eystem  or $300;600 for state—of-the—
art off-1ine ¥Wild OR~-1 printe: with digital profiling
vetrofit to an existing Wild plotter.

5.2 Egquipment Maintenance
5.2.1 PP

The PP discussed the importance ¢f equipment mezintenance within
the map productfion process. HMaintepamce recommendations include
functions of preventing or minimizing failure, making repair when
failures occur end performing calibration tests and adjustmente
on schedule, Maintenance was divided into two categories: that
which should de perfomed by the SD and that which should be done
by the manufacturer.
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5.2.2

5.2.3

5D

[y

There is & capsbiliity im the 8D to perform the task described
in the PP,

ET

Maintenance remains a sericus problem as parts are difficult

to procure and menufacturers’ representatives may be only svailable
once & year on routine visits. The ET strongly urges the SD to take
corrective measures to insure that maintenance reguirements are
inciuded in all budget comsiderations and allecations and that
maintenance be included in tke periodic review and plamning exercises
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6.0 MATERIALS

6.1 PP

The PP estimsted the need for large quantities of a variety of
expendable supplies for the ABMP., Im fact, these supplies accounted
for the second largest doliar volume of funds ($848,700). Both the
range of items and quantities were identified sc that adequate stock
would be maintained. The PP noted that in the past there had been
difficulty in obtaining materiais due to problems of familiarity,
availabiliry, and and an unrespoagive procurement system.

6.2 Sbh:

The cost of expendable items was: appreciably underestimated in the
PP with extreme increases required for aviation fuel (Re.15.81 per

US galion to Rs, 100.00 at present) and with silver film estimated

at $3 per 24 x 30 inch sheet and now requiring 26 x 36 inch sheets at
$7.50 each. A total of 14,000 sheets of litho film were estimated for
the entire project. It is now estimated that 10Z of the project
requires about 8000 gheete.Similarly, peeleoat quentity of 6000
estimated for the project is now 3000 actually needed for 10% of the
project with unit cost up from estimated $1.50 to $12.00. Another
major item, printing paper, increased from $250,000 for the preoiect
to $179,200 for 300 mape, after dvamatic reduction in edition sizes.
Appendix M lists the current imventory of expendeble materialz, The
procurement of these items remains a fairly long time period Including
ae much as three months processing within the Survey Departmmnt,

6.3 ET:

Expendable supplies required for the ARBMP program during the

nexi two years, based om productiom of 92 1:50,000 scale maps

and 200 1:10,000 scale maps, are listed in Appendix N. The list
includes contact screens for photo-image maps end color landsat

maps that could become production items im the near term. After

en initial purchase of $300,000 for two years® supply, expendable
gupplies will be approximately $175,000 per year plue infiation factor
over the long term. A modified purchase procedure is needed to

procure expendable items in less time, Also, a emooth inveatory monitoring

gysien is strongly recommended to provide the means for effective
advance planning.
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7.1

TECENICAL ASSISTANCE AND TRAINING

Technical assistance and training are treated together under cne
subheading since they were amd ave inter-related, i.e. thelr need

was predicated on the conditions created by the introduction of new
sophisticated equipment and advanced tethnology in the Survey

Department. There was also some fusing of the two functions, both

in the PP as well as in practice: eg. the long-term technical advisor
taught courses; the photo pilot imstructor, recruited wmder the technical
assistance contract, provided training.

PP

The PP stated that the project would not impose & “requirment for

training new personnel” on the SD since ths project would not require
additional persomnel., It indicated, howszver, that perscnnel already im
the Department who would be involved in the implementation of the ABMP
would need certain "on-the-job training and practice with new techniques.”
The PP budgeted § 254,000 for five areas of techmical training:

(1) remote sensing training course/seminar in Sri Lanka, (2) USGS training
course im the U.S., (3) international study fellowships, (4) equipment
famil{arization, (5) internatiomal conference attendance.{ The latter

was specifically designated for management level pzrsonnel). The PP

glso recommended that, as & gemeral rule, equipment purchases include a
clause for instaliation and training. : :

It was felt that this would satigfy the training needs of the technical-
level szaff, The PP concluded that no specialized technical training was
peeded at the mansgement level, since "the management persomnel of the
Survey Department have almost all received excellent training in the
techuical fielde necessary for map making, They are well read and current
in their kaowliedge of the technical aspects....(the Survey Department)

is staffed by a group of well-educated professionals in key position,"

The PP did teke account of the fact that the proposed ABMP represénted a
large and complex operation by any standard, requiring comsiderable techni-

cal as well as managerial skill to sustain & "continuous high level of effort

which will impose managerial problems not now being encountered." Therefors,
the PP determined that in certain key ereas of project management, (parti-
cularly in developing a modus operandi imvolviang mew technology in the
affected production units and in ratiomalizing all of the functions leading

up to final msp production) management-level staff might need some reinforce-

ment. It-was felt that some assistance would be - . essential in the
early critical years of the project when the equipment was being procured,
organizational and procedural changes were being introduced and staff was
receiving both formal technical as well as on-the~job training. Im addition
to the sttendance at intermatiomnal technical seminare and confierences
(designated for management under the training budget), the PP established 2
budget of $503,000 for technicsl assistance covering up to three years of

a long-term tachnical advisor who could assist in the procurement process
and in on-the-job training supplemented by the inputs af short-term advisors
on an ss-needed basis. (This included the proposed utilization of a photo
pilot imstructor.)
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7.2

5D

Appendix O lists the traiming which has been provided to date under
the project budget allocation, and the total expenditures which have
been made. In summary it consisted of:

a) thirteen draftsmen, trained im c.ctography and scribing at the
Survey Training Institute, Hyderazad, India;

b} one draftsman, trained in map production at the same iastitute;

¢) two officers, traired in repair and maintenance of theodolites and
photogrammetric equipment at Kern plant in Switzerland:

d) four SLAF technicisns, trained at Hell Orient in Singapore.

Additiomally, the photo pilot imstructor pro-ided training during his
three-month assignment in Sri Lanka. The long-term pdvisor gave training
courses in map finishing eperatioms, provided on-the-job training and
prepared a manual on cartographic procedures for 1:10,000 gcale maps.

One trip to an international conference was funded under the project,
although this does not appear in the listing in Appendix O. A number of
equipment familisrization courses have been beld, primarilily in
conjunction with procurement of new equipment. '

The SD determined that fully satisfactory technical traiming could be
secured in India for some elements of the planned trainiag program at a
substantial savings to the project, thus permitting the ¢raining of more
technical personnel than originally planned. It had sought unsuccessfully
to secure USGS training courses for some of its technicel staff.

The &D contracted with the U.S. California-based engineering consulting
£irm, Resources Development Assccistes (RDA) to provide up to 36 months
of services of a long-term technical advisor, up to six mouths of a photo
pilot instructor's services end other miscellameous but optiomal short-
tere technical services on an as needed basis. The long-term advisor was
expected to provide technical advisory services in the following areas:
program management; map productions photographic lsboratory; air survey;
geodetic survey; remote sensing/survey research center - later referred
to as user assistance center.

The long-term consultant completed the first eighteen months of his
service when he was medically evacuated and subseguently died in the v.S.
Following his death, SD reassessed its technical assistance requirements
end determined that it would be preferable to fill specifiec, {identified
peeds in timely manner with short-term advisory services rather than to
recruit a pew long-term advisor. (S€€ Agpen dix P
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7.3

Late in 1981 the SD requested USAID spproval tc finance up to a three-
month technical services of an advisor to assist in solving computer

problems related to aerotrisngulation, and USAID assistance in securing
these services from USGS.

ET¢

The Evaluation has taken note of the substantial balances left in the
budget for the two project compomnents of technical assistance and training:
technical assistance - $254,840 compared to budget allocatiom of $503,000;
training - $210,878 compared to budget allocation of $254,000. It has also
noted the reasons given for the balances; the savings realized by utilizing
training facilities in India; the savings realized by the training provided
by the long-term technical advisor; the decision not to extend long-term
technical advisory services to the full, budgeted total of thirty-six months
once the services of the long-term advisor were no lomger available. Some
of the training listed in the PP was suggestive, most of the short-term
technical advisory services was optional. In addition, the ET found that
substantial and effective training and technical assistance has been provided
by Swiss advisors under a Swiss-funded remote sensing project. Underway
when the ET arrived in Sri Lanke was a remote sensing training course with
Swiss and FAO involvemen:t. This conforms to suggestions for this type of
training contained in the original project plams, but is not funded under
the ABMP AID ioan.

The ET feels that what has been expended for training under the project

was fully justified and that the training that was provided was essential

to the project and is being applied effectively. Had the long-term techni-
cal advisor survibed, it is apparent that he would have served cut most #f

not all of the suggested thirty-six months, specified in the technical assist-
ance contract. He was highly respected and hisz recommendations and suggestions
were welcome. The training he provided apparently contributed significantly
to meeting some of the training needs of the SD. It is impossible for the

ET to assess the impact of his imputs, other than to note the high level of
respect which he is still accorded, both in the Departuent and in USAILD.
Unfertunately, his contract did not regquire preparation of quarterly or

other regular reports, so it is not possible to’'do a file search on his
efforts.

The Evaluation Team feels that it would be insppropriste te comment on the
contractual arramgements and relationships that existed between SD and the
firm —— Resources Development Associates (RDA) -~ with whom it contracted

for the provision of the long-term techmical advisor and the photo pilot
instructor since the ET was not in a positiom to interview any representatives
of that firm, That certain criticel problems arese which clouded the
relationship between RDA and the Department is a matter of record and the

ET has been briefed on these matters by all parties as well as has had access
te the relevant files in 5D as well as USAID.
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7.4

The one comment which the ET could make is that these problems, of
themselives, do not seem 4o have mnstitu%ed & mzjor comstraint to the
implementation of the proiect. 1In det&rﬁ;ng not to contract 6r procure
any further technical assistance, other than the advisory services of a
technical advisor to sssist in solving some computer problems (which

was noted above), the SD appears to have exercised optioms and discretion
which were available to it, The language of the PP wss not mandatory —-
it was suggested or recommended that certain types of technical advisory
services might be useful im achieving the project purpose. Apart from
the long-term advisor and the photo pilot inetructor, (whose length of
service was qualified by the prefix "up to Ix) months™), the RDA contract
indicated that other short-term services might be requested at the option
of the SD.

The ET agrees with the SD that lomg-term technical assistance is not
required and that the only short-teim advisory services required at this
time is for aerial triangulation. The request for this assitance had

been made, as noted earlier, prior to the arrival of the ET. ET supports
this request since the inoperable aerial triangulation function is a serious
production problem currently interrupting A%f plans. It is unlikely that
outside training for SD persommel would correct this problem. The ET
agrees that the training in India has tezen an effective use of the training
funds. However, it does recommend that SD immediately utilize about

$ 50,000 for specific training to improve current deficiencies. While the
SD 1ist included in Appendix & is clearly beyond the budget capability

of the SD and beyond the availability of AID loan funds, ET recommends the
following 1ist which is keyed to the SD list iz Appendix £ :
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e)

b)
c)
d)
e)

£)

g)

1).

Exposure of ABMP menagers (i.e. Suptd or D.S.G - ABMP) to

USGS production mapping centers to observe variant techniques,

production managenment, interchange of ideas.
(i{.e. one per year for ocne month trip - § 4,000)

Data Processing with emphasis in photogrammetry
{SD item &4 - § 6,000)

Printing and Ink Technology
(SD item 14, red. to 1 wonth - $ £,000)

Halftone Photography
(SD item 15 - § 2,000)

Airplane Mechsnics
(8D item 17, 4 pilots - $ 7,000}

Routine training for surveyors, photogrammetric
technicians, and draftsmen

(SD items 2, 5, 10, 11, 12 people/year - $15,000)

Operation and maintenance of Printing Presses | '
{(i.e. one or~two initially to Switzerland - § 6,000)
Routine mainfenance of precision eguipment

(SD {items 7,12, one per year - § 3,000)
Misc, - § 3,000)
Total $50,000
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8.2

ORGANIZATION AND MANACGEMERT
PP

The PP recommended that the ABMP operations be organized along lines
similar to the organizationasl structure slready in plece in SD. Some
proposed minor changes were:

a} Consclidste wet lsb operstions into & centralized photo lab

b) Add & remote sensing end survey research center to address the
proposed user assistarce function

¢) edd a staff function for administretion, centralizing manage-
ment of personnel, budget, purchacing, and logistics

d) add a staff function for plans, requirements & technology
e) gdd & staff fuchtion for programs, production and operations

The propesed organization chart is sﬁayn in Appendix R.

The current SD organizational structure is shown in Appendix S. The
Deputy Surveyor General for ABMP is responsible for ali ABMP activites.
Some of the units also perform non-ABMP fimctions. In this case, they
report to another line of authority,generally the Deputy Surveyor
Genersl II. This complicetes menagement in that many units have multiple
chiefs, increasing the possibility of conflicting priorities and resources. -
In genersl, however, this orgsnization has been working adeguately. Some
of the PP recommendations have not been incorporated.

The two photolebs differ in requirements and supplies used, Personnel
are shifted between the lebs when needed so there does not appear to be
a need toicentralizelthe 1abs. Staff functions have been established for
the remote sensing and reseerch setivity and for edministration. No
formal staff functions have been established for plans and programs.
Brench superintendents kave been doing the proposed functions. KHowever,
& quality control officer reviews maps on a sampling basis.

The SD has indicsted that one of the primary management concerns is

the difficulty in motivating the technician lgbor force. Typiecal to

most government service Jobs, pay is lower than comparable jobz in the
private sector. Employees who are trained in complex functions can

easily get better offers outside of government service. Instituting

double shifis, as proposed by the PP to meet the éasedule, has not been
feasible. Fmployees currently have no incentive to work on a swing shift.
Most live many miles from the facility and adeguate transportatlon is not
availabie at night. The SD desires to institute "incentive pay” s providing
extra salary for employees based on productivity. Lsbor unions in Sri Lanka
are supportive of this “piece-pay" concept. Recruitment of educated
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&
employess has been difficult Most entry level techn%plans have
the equivelent of high schoal education with little a8 nc experience

‘in drafting or mapping. In-house operatlonal training is required

for new employees and is & constant activity due to fsirly high staifl
turnover, This, ofjcourse, interferes with productivity, especially
when proficient technicians are used a®*instructors.

ET:

Rasicslly, the Survey Department has an effective organization with

a high ealiber of manesgement expertise. Inkpite of procurement
problems, budget cutbacks, and labor problems, the capability to
effectively msnage & complicated progrsm has been proven. The ET
concurs with the SD that corbinstion of the photo labs is not necessary.

The two lebs service respectively segregated opersations and are functioning
adequately.

There continues to be a need for a staff position such as & Plans and
Production Officer to perform parallel to the Quazlity Control Officer.
Currently, status and goals are eddrezsed in monthly staff meetings of
the D.S.G. -~ ABMP and the Branch Superintendents. As a result, production
plenning, monitoring, end cost sccounting tend to be de-centralized and

insufficient in scope. Some suggested job functions of a new staffl
function include:

2) meintair®-g ABMP records of maps produced, maps in backiog,
and projected short-term goals by unit of activity:

b} msintaining up-~to-date average production raste by employee
and an ongoing wnit average;

¢} detecting workflow probiems requiring egquipment, masteriails, or
staffing changes before & problem develops;.

d) meintein an updated long term plan.

Tndividusl branches would use the statisties to do further internal
planning and to monitor efficiency of employee performance, If
incentive pay is introduced, individual employee performance monitoring
will become criticsal.

The ET sympathizes with some of the labor management constraints which

the 8D has experienced. For the most part, the ET findings have verified
that motivation is indeed a problem and does have an effect on productivity
and flexi%ility not addressed adequately by the PP. These preoblems are

not uncommon in government service worldwide, but seem particularly

serious in the context of this project.
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The ET recommends that double shifting should not be forced. The
latest approved operational plan does not sssume double shifting
in the proposed schedule, However, the ET does recommend incentive
pay &s a scheme to improve Job satisfaction and productivity.
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5.0 USER ASSISTANCE CENTER

9.1 PP

The concept of a User Assistance Center was proposed in the PP with
two primary objectives:

a) perform reszarch and development of new techniques of
resource ata collection, analysis, and surveys. Remote
Sensing imagery would be the primary medium, including
conventicnal aerial photos, orthophotos, infra-red
photos, and satellite imagery. Interpretation of land-

" use categories for applications useful to other GSL
resource agencies was the intended purpose.

b) {(as a major focal point of such technology) make
equipment and facilities available to other GSL resource
agencies to avoid duplication of effort.

The proposal recommended procurement of equipment totalling $68,200,

+

air conditioned facilities, and three months of technical assistance. -

9.2 SD:

A User Assistance Center has not been established by loan funds as
proposed by the PP. However, an impressive Center for Remote
Sensing (CRS) has been established within the SD with about six
permanent SD personnel. Some of the proposed equipment as well as
some additional equipment has beer installed, financed with Swiss
graut funds and through USAID (other :than 'ABMP loan)® The Swiss
govermzent has provided technical assistance with twe to four
pecple over a twoe year period. The Swiss grant has, in fact, met
most of the research, development, and training objectives for o
User Assistance Center as proposed by the PP. Equipment on hand
includes sbout B mirror stereoscopes, a mono—photc zoom magnifier, a
digital planimeter for measuring areas, a denity slicing system, a
Cromemco Z-2H computer processor with video screen, 3 light tables,
and ground truth camera. The Swiss advisors do not feel that the
multispectral camera and additive color viewer are appropriate at
this time.

The projects underway include: (a) land-use classification and mapping
at 1:100,000-scale, by districts; (b) forest cover amalysis using
landsat imagery; (c) rice paddy analysis for yield estimating with
aerial photographs. Other Sri lLanka resource agencies have been work-
ing closely with the Center. Some of these are the Forest Department,
Tea Research Institute, Urban Development Authority, and the Department
of Census and Statistics. They have provided requirements for the
projects and have received user training.

Gther forms of user assistance currently provided by the 8D includes:

¥ Yoot Note: Financed by an AID/W grant to ERIM. Equipment is microprocessor.
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a) Satellite imagery selection and purchase provided by the Center
for Remote Sensing.

b) Aerial photograph sales by the Air Surveys Branch.

c) Map sales by the Map Sales O.fice and scattered district offices.
The Map Sales Office in the Survey Department in Colombo is
staffed with three employees who in 1980 distributed 54,980 maps.
{The ET observed on its visit to the Map Sales Office that during
the one hour spent there there were fairly brisk sales of maps,
including several expatriates who were purchasing maps for projects
on which they were working.) The map price is determined by a
committee and based on an edition of 10,000 to cover all production
¢ ¢s. Many of the maps are out of print due to paper shortage
ead press capacity. Space will be available, however, to
accomnodate the new 1:10,000-scale and the 1:50,000-scale maps when
they are produced. No increase in staff is anticipated. See
Appendix T for map sale items and price lists.

d) Special purpose tasks for priority development projects usually
involving flying of aerial photos, surveys, and photo lab operations
with map reproducibles. Some photogrammetric mapping is dome for
special, non-ABMP projects, although limited due to lack of stereo—
plotting instructments.

9.3 ET:

In order to assess the type of demand for SD services mentioned in

subpoint (d) immediately above and how these services relate to the overall
project purpose of meeting the mapping requirements of rural development

in Sri Lanka, the ET secured a list of projects and/or agencies requesting
these services and selected 2 number for interviews. Following is partial
list of projects or reports which have received or are still receiving
special SD services, and relevant dates when service was provided:

a} CIDA - Lower Uva Regional Development Project 1981;

b) '"Monmaragala Land Use Study", Hunting Technical Services, Ltd.,
UK, in conjunction with Resocurces Development Consultants, Sri Lanka,
under aegis of Ministry of Agricultural Research and Development;
1980;

c¢) Asian Development Bank, Anuradhapura Dry Zone Agricultural Project,
under aegis of Ministry of Agricultural Research and Development.
SD services to be completed in 1982.

d) National Water Supply and Drainage Project (with Norwegian contribut-
ion), under aegis of Ministry of Local Govermment Housing and
Construction SD services to'be completed in 1982;

e) Muthikandiya Reserveoir Scheme, Lower Uva Project (Australian High
Commission funding), under aegis of Ministry of Land and Land
Development; SD service to be completed in 1982;

f) Udawalawe Project, under Ministry of Agricultural Development
and Research, ET not informed of final status of services requested

from SD;
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g) Gal-Oya Rehabilitation Project, under Ministry of Lands and
Land Development (AID's Water Management Project); ET not
informed of final status of services requested from SD.

Services requested ranged from Tequests for aerial survey work to contact prints
and diapositives and available base map details for specific areas. Most of the
projects or studies required fairly specific detailed data. In at least two
instances, the ET was informed that if it had not been for the services available
through SD and the new equipment it had in service the costs of the project would
have been considerably higher and the total life of the project would,have been
extended for at least an additional year. Most of these special serfves are

provided at cost. All of the projects impact, directly or indirectly, on rural
develcpment. .

While the above is only a partial list, it does indicate that the SD is begimnning
to provide some of the spin-off outputs suggested in the PP in advance of the
final production of the two nationwide maps. While the Department has been

able to respond to these requests with varying degrees of time involved before
final delivery of the requested services (one project manager indicated he was
Pleased and surprised at the speed with which he received the materials requested),
the special requests, particularly those which are assigned high priority status,
could pose a problem to the SD if they interfere with the smooth production
schedule suggested elsewhere for the two nationwide maps. The SD assured the

ET that this has not presented a serious problem to date, for most of the services
requested required only the production outputs of some of the units which were not
operating at full capacity. However, it should be noted that the setting of
priorities for development projects does not reside in the SD. It must rely on
other GSL agencies, particularly the Ministry of Finance and Planning and the
Ministry of Lands and Land Development for policy guidance. It must be responsive
to priority demands for its services if these have the official approval of the
policy - setting ministries. Sb, in conjuncticn with these ministrie§;2$ alance
the various demands for speciali®ed services against the achievement of the AMBP
purpose and objectives. ,
The current Center for Remote Sensing (CRS) appears to be meeting the concept
proposed by the PP. It is the opinion of the ET that this activity can contipue
to be a viable User Assistance Center by maintaining contact with User Agencies
and performing projects funded by grants or the user agencies. There does not
appear to be any immediate need for additional equipment or technical assistance.
Two altermatives should be considered:

a) Increased sharing of effort between 1:50,000~-scale ABMP land-use
categories and 1:100,000-scale CRS land-use maps.

b) Organizationally combining sate-lite imagery sales, air photo -
sales, and map sales into one "Cartographic Information Center"
responsive to the needs of other agencies and the public.

No recommendation is made regardinmg the potential problem that SD could face if
special project requests interfere with the production schedule for the 1:10,000
and the 1:50,000-scale maps, other than to note that it is =2 potential problem
of which SD management is fully aware, as well as key officials in both the
Ministry of Lands and Land Developmely and the Ministry of Fimarnce and Pianning.
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PRODUCTION CAPACITY

i:10,000 Only

1:50,000 Only

1:50,000
From 1:10,.000

Aerial Photography & lab
{varieble stsff now 10}

not applicable

not eppliicable

not applicable

Field Congrol

10 days/map none none
{variable staff) 25 maps/man vear (salvage old comtrol)
derial Trizngulation % day/map 12.5 days fmap* {
{2 instruments) 560 mazps/man year 20 maps/man year none
1000 maps/vear limit] 50 maps/fvear limitg
Photogrammetric Compilation 8 days/map 100 days/map
{8 instruments.teams of 2) 30 maps/team year 2.5 maps/temm year nope

240 mapsfvear limit

18 maps/year 1imit

Preparstion
o ¥ T A . _mam . dAN
AVETLBOLE SLail, W AL

20 days/map

12 maps/fhan vear

60 days/map

£ . F A - —
W fapsSjigan VEaT

Figld Revision

15 deys/map

150 days/map noene
{35 teams currently) 16 maps /man year 2/3 map/man vear '
Scribing . _ 65 days /map 100 days/map 1086 daye/map
yvariable staff -4 manps /man vear 2.4 Baps/man vear 2.4 maps/man v
328 gurrently o '
Lettering 80 days/map 120 days/map 120 daye/map
‘3 maps/man year 2 maps/man year 2 maps/man ys
Typesetting 8 daye fmap 156 days /map 16 davs/map

{variable staff,now 13)

.30 maps /man vaar

15 maps /fman vear

15 maps/man ve

Photo Lab
{variable staff, now 12)

32 days/fmap
& maps/man vear

o4 days/map
4 wsps/man vear

64 devs/map
4 maps/man ve:

Platemaking
{varisble staff, now 17)

1% days/map
16C mape fman vear

1% days/uap

160 meps/man vear

1% days/map

Printing ,
{4 presses,currently 34 people)

& days/map

60 mars/press/vear

4 daysfmap
&0 maps/prees/vear

160 mape/man 3

4 days/map
60 maps/press/

* may not be reguired Iif use salvaged control



APPENDIX B

SURVEY DEPARTMENT PLAN - APRIL 1982

KUPORT REGAKDING 48N SIEDT COMPILATIORN

We hsve congidered the available resources for the compilation
of 1:10,000 and 1:50,000 sheets. Tn the light of the present thinking,
we heve locked 4nte the posaibility of completing the” 1:50,000 series
prior %o $:10,000 series using sl available methods. In certain aress
of interest 1:10,000 mapping wuld also continue simultansously.

1. Sieet No,1-2 Planipetry - * Compile 1:50,000 sheets using 310,000 |
sheets to be compiled, togrameirically
using 1982 photography (4o Y2 tsken)

Contours - Contouring is not neceseary az contour
plens sre giregdy availatie.

2. Sheet %5.3-5 Plenimetry - Bnilsrge 1 inch 40 1:350,000 and reviee this
, using 1982 photography.

Lontm - £33 in 41 sbow

3. Shect Fos. =10 Pianinetry - “sing rectified enlargenments

Lontours - i:onwm plans are gvailatle for most of
the area, Balance area to be comniled
e R photnsranetrically using 1956 photography.

ﬂdng ‘:e-ﬁﬁeﬁ zn‘*s‘!‘gemnts T

Ea

’ Arsg avai,sble @t‘-?u Toot intefva_s on
existing 7 mite board, The metric =
eqzﬂ*mlent 4o be gven.

15, Bheet io&%‘?;;%% £5-47, 5% “‘3'*?-589 BhES, Ti-T2 »
Planipetry -  Tsing rectified enlargerents
: nrmmuis - s be photogrammeirieally comiled
-~ uging *}956 éphotogra@hy ‘
M (m progress) - o =
| ﬂenimtry 2 ﬂsing rectified enlar@ments

Contours - Ftrie enmvalent of 20 feet mn‘hours
existing on % wile boards to be given,

Yging I.S. ,compile 1:10,000 s'eet
field revised,

N F.
7. Sheet "0,58 Planimetry -

Contours - A= for Flaninetry




. - b4
-

6. Sheet ¥o,40-44, 48-50, 54-56, €0, 61, &3, 67-70
74T, 79-83, 85=87, 90-91 (HILLY)

Planimetry - Enlergs 1 inch sheet to 1:50,009
end revige using 19841 photography

Contours - To be compiled photogrammetrically using 1956 photography
These 1:50,000 shects will be first compiled on
$:10,000 ecele using 1981 photographys

1:50,000 sheets w1l be compiisd by reduction of '
this 1310,000 sheet

 %he sbove 48 o programwe for completion of 1:50,000 series. In working
out this programoe we have comsidered the present consiraints of not
having an cpersationsl serial trisngulaetion programme, In this situstion
whenever sterec compilation is pecessary, oriemtation will be done
uging availstle detaile and Baroueiric Heights.

1f theee suggestions are accepted in principle, a time estimate w1l
be worked out. Further thie would slso mean that ABP photography on the
1:50,000 Tor the balance ares would have to contimme. -

» . Abeyeiri
. s.5. AR (Prep. )

12tk February,1982



.8, /p.5.6.(1) /35‘59

ST AxY OF EHPORT REGARDING GOWPTLATION
DF ABMP SERETS POR 1:50,000 FIANTG

e e i s Y = ap

TR RN T T AT BTN R RS T T

Further ie the report to you dated 12th Tebruary 1982 copy snrexed
for eagy refersncs, €= gaowey of fa: mport is given below ° - :

2.0 PROTOCRAMMETRIC SECTIORS: Egtimate worked eut en the basgis that
8 plotiing mackines woudd be used for this werk,

2.1 PLARI¥ETRY

2.1.1 Exlerging of 1" to 1:50,000 metric sheets end revising
wvith 81 and 82 photography.

Bo. of petric cheets - 35
Hp, of medels {35225) ®15 - —_—
Fo, of machire dsys (morm 3 ﬂmfmﬁel) = 2625 -

2,1.2 SBteropictting of $:10,000 o mmpﬁaﬁon nf 1 250,000 peries

g, of petric sheets - & e
%y, of models {8225 (1:90,000) = 200 . .
- \ - ~ Ho, of models alresly completed = “"55 L

Balanco no, of models to be conpletad =
' ':io{ 5 4 »&nehine ﬂm f{!om k3 ﬂwa :br o

2.2,2 Wi'mﬁ.ntﬁng of 1-10,966 mﬂc ard wmp:.aﬁon' of 1:50,000 serie;

o, of metric zheets - 0 &
-+8lo, 0t models (6225 - 150
“%.%i‘ mdels ﬂmﬂy mmplem 35

B 23 Hence 4hs Aotal me, of et m days for Planivetry and
ﬂontauring {1320 & 2625 4*8420) is - 7365

Setting spart 8 machines Tor MMrk the number of dsys
involved {7365/8) 4 921

Egtimated time for completion is - B%years
2'3‘ o . { & 4 )

_ By working 2 houre of 0.T. per day the totsl estimaied tipe
. for completion will be reduced t 5 years,

B - A



2.4 BARCHMETRIC HEIGETING : ) -

Only Pars.2.1,7 needs barometric heighting. Fo. of points reqtdred
{3 pointe/model). 4 surveyor is expected %o about 10 points/ronth,
Zstimated ‘h.m_ with 10 'ﬁarveyors ia = 2 yesrs,

2.5 “he time estimate for BQrometric Bolghting 1s not critical as the
entire perlod required for Baromotric Beighting can be sbsorted within ‘
the time réquired for etereo compdlation, so long as a few barometrie
heights or other suitadle control is available at the commencenent,
Thereafter this dats couvld be fed in at regular intervel, On this basis
it ie estimated that the stereo~compilation could de eomplstad )
vithin 4 yeagrs,

2.0 ASKP PREPARATION SECTIOR

With offective stsff of 12 officers the time estimate anl summaxy

of the work inwolwed $5 as f0llows :

5.1 Compilation of 4350,000 shects m@ E.“S.eanpﬂed uswom
shaatu and ?ie}d revieeld- .

: : o, of ahae%s - ™
: _ . Fstimated time - gs@
& - - ~
3.2 ﬁs@ilaﬁon of 1350.@&0 eheets, wngﬂ 8 eunpﬂ,e ﬁ.so.ooo
" ani revision with 82 Photop'@hy _ |
B © - Ho,efebeets—2 ¢ 0 o
%ﬁdﬁm aimmim CoEiae

S L3 ‘ .avmible whm m%sso,mo mtﬁe M i
B (mm M k b m&;mm msinﬂ phobmtﬁeﬂly
el e m@m_ D ;?595 =gn 5-; T :
- X Tluﬁm‘h:r Trom recﬁﬁaﬁ vghn‘ba aﬁ inserting mnt:m-a m
Toduced 1:90,000 B8, ngi.@ whoots,

- &' ﬂf@et& - 5
Esﬁ.mtaﬂ.%im Sﬁmdm

3,5 ‘Planisetry from Tectified photos and Snserting mtrie
--equivdlents 07 contours Trom exiaﬁ.ng%ﬁle Zoards

‘HNo, oF sheets - 22 e
EMW -HOT0 mﬁm

5% Tlanireby by ncﬁﬁeﬁ photos and inserting contour drawn
photograzmetrically using 9956 photog‘qghs.

%o, of sheets - 2§
Esﬁmﬁﬁ tize = 3790 man days

3.7 ¥Pre ani Post full sdit only of 1: 70.000 sheets Nully compiled
photogranmetricaily,

Bsﬁmahﬁ’tﬁ'ée ’ ~17¢8 man 2ays

n..i




Fe IV W DOADDETGEIC I A C DLOWIANIE,

¥o. of sheeta @

*

Estimated Hime « 680 men days
2.9 Zotal estimate time for pmp&aﬁun‘wqi'k in ABMP = 11,560 man days
3.9.1 ¥ith normal working houre (7 hcﬁ}a/aay)' ee =
. Witha sta?f of 12 officers the estimte tme is 3,560 = 4 years

32 = 240
3e9e2 With owrtjm { 2 houss of O.Q'Jaq‘) -
: Estimated tine = 3% years -

3.9:3 With an incentive of 65% the estimate time ~reduces to 2% years.

4,0 Peld revision of all the sheets inwived in paras.‘:SA 4o 3-‘7 \
will take 23,000 man ﬁm i
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| ' 1:50,000 Series

Report on time estimates for Trawing Office, - :
Studio Operetions end Printing. —T I

o~ - .
AT
_ Lrafting & Studio Operations:- S T :
- ) -" _; ~— Lex —“-_’,”_I
. . - . o '7 m—-;‘ ) “,
1. 165 men days/sheet : “‘<=§;§§22A~“

15180 man days.
7 hrs./day) ard a staff of

Potal time for 92 sheeis =

With normel working hours {
30 I'men the estimeted time is

T 2. Fith Overtime .of 2 hours/dagjd'man estimeted tlme
ﬂas.xeéuced tO:Q,ﬁEBTSa : . . .




PHASE

Aerial Photography

Field Control

Aerial Triangulation

Photo.Compilation
Preparation
Field Revision
Scribing

Lettering

Typesetting
Photolab
Platemaking

Printing

APPENDIX C

SCHEDULE FOR 1:10,000-SCALE MAPPING

PACE TIME-FRAME STAFFING
As reqd. 1000 photos by 1984 10
As reqd. now to 1987 10
400 mdls/ July 1982 to 1987 2
vr.
240 maps/yr. now to 1990 16
240 maps/yr. Sept. 1982 to 1990 20
240 maps/yr Dec.1982 to 1990 15
200 maps/yr June 1982 to 1992 50 3
200 maps/yr. June 1983 to 1992 83 ;
200 maps,/yr. Sept. 1983 to 1993 7
200 maps/yr. Sept. 1983 to 1993 25
200 maps/yr. Sept. 1983 to 1993 2
200 maps/yr. Sept. 1983 to 1993 10
250

C~1

COMMENTS

Begin after Tech
Asst., incentive~
pay, 2 per machine

Recruit 8
Also 30-60 1aboréﬁ
Recruitment of 1O

people required
for Drafting Unit

Recruit 13



PHASE
Aerisl Photography

Field Countrol

Aerisl Triangulation

Phot. Compilation

Preparation

Field Revision

Seribing
Lettering
Typesetting
Photo Iab
Platemsking

Printing

APPENDIX D

SCHEDULE FOR 1:50,000-SCALE MAPPING

PACE

Ag reqd.

As reqd.

50 maps/year

18 maps/vear

18 maps/year

18 maps/year

18 maps/vear
18 maps/year
18 maps/year
18 maps/year
18 maps/year

18 maps/year

TIME-FRAME

100 photos by 1983

Now to 1984

July 1982 to 1984

Now to June 1987.

1983 to 1988

1983 to 1988

1684 to 1988
1984 to 1988
1984 to 1989
1984 to 1989
1985 to 1989
1985 to 1989

STAFFING

10
4
4

18

25

COMMENTS

Incentive Pay
2fplotter

Also 50-10Q
laborers -




j§ DPHASE

E: Aérial_?hctography
B rield control
j_i.Am.-i'.azl Triangulation
 Photo. Compilation

! Field Revision

APPENDIX E

PACE

12 maps/year
12 maps/year
12 maps/vear
12 maps/year
12 maps/year
12 maps/year

12 maps/year

TIME-FRAME

STAFFING

—

1983 to 1990
1983’to 1991
1983.to 1991
1984 to 1991
1984 to 1991
1984 to 1991
1984 to 1991

0
0
0
0
c
5
5
6
1
1

SCHEDULE FOR PRODUCING 1:50,000-SCALE FROM 1:10,000-SCALE

COMMENTS

Done for 10,000-sca

1)
"
"

|14

Negligible effort



n R E1id
3189 Exc. g 44

FICE OF THE COMMANDER,
SRE LANKA AR FORCE,
P, ©. BOX s34
COLOMBO,
SRI LANKA (Ceylon)

ef:~  TLAR/ T2/iIR

Urvey Gensral,

TVey Genarsl Office (4ir Survew Brsnen), *. A

32173

L 33186 wobs 3308
’ *%9§E{4%%$&xﬁaﬁVﬁnﬁaqaa.-7

‘ ';igﬁyznﬂgasfc@ga,
. -,“,. 594'
OISR, § 20D,
6th Apr3d 1978 »

Best Available




: Photographi

The S.L.a,F,

the pe

i1 maintain the zive
ilon, --maintemnee and

T&
in

wil} Frovide & Pilot for
Craw and ~the

_BestAv

)

. P
Cessary hg
airers

ri.

ngerage

toent
111 oper

~ 4

and wili -a_lsq be-

'::ndai-'the

sty éx_:& ‘

-~

I'2S~

t.s., -

Tavigator wil1 b,

ailable Copy -

o

% the

£t Providgi

necesgy
Spection,

ry Fersonnsl

50k Thotosr FUS £1ight while” the
Arovided by th

-

o 'Btarvcy:i}kpartx’ént. =

i

ey

L1

e e,




APPENDIZ G

Alternative Procedure: Scribing by photogrammetry

Sequence of Activities:

1.

2,

3,

Prepare punch-registered coated-mylar manuscripts (4)

Instrument operator compiles entire model in pencil for each
manuscript category:

Sheet ¥I: Orientation control, collar, planimetry
(roads, buildings, etcl,

Sheet 2: Hydrography
Sheet 3: Land-use categories

Sheet 4: Contours

Second technician scribes over pencil copy using appropriate
symbology and clasgification labels, The scribing does not
have to meet { ‘nal emgraving quality and the symbols can be
free-hand drawn. Photogrammetric symbols used by USGS have
been provided to Air Surveys Bramch Chief.

Bydrography is done before contours and vacuum-frame transferred
to contour plate. When contours are scribed; re-entrants should
fit hydrography. :

Scribe guldes or cronaflexes for field revision are produced by

vacuum frame transfer of scribed copy to film or snother scribe
guide.

Alternative: Avoid pencil compilation zltogether and scribe :
directly in pantograph unit. The copy would not be as good, although
the second technician would not be required. That capacity would
then be used by subsequent phases to “clean-dp'" the copy.

6-1



APPENDIX H

Alternative Procedure: Field Edit before Photogrammetry

Sequence of Activities:

i.

2.

3.

3.

Fly interpretation photography (i.e. 1:10,000-scale to 1:20,000-scale)

Preparation Unit prepare boundary and names overlay on enlarged
base map (i.e. existing 1":1 mile map enlarged to 1:10,000)

Air Surveys Branch identify required control as normal.

Surveyor in the field acquires comntrol and classifies map-worthy
featurrs on aserial photgraphs. Classification includes a sampling
of land~use examples (complete im office by trained lamd-use
interpreters), annotation of buildings, roads, ete. using black

rapid-o-graph pens, deletion of mon-mapworthy imagery with small
'5{".

Photogrammetry Unit sompiles normally from the high-altitude photos,
glthough the field prints are used as a guide for content and
clasgification.

Advantages:

1.

2.

3.

4,

Time-consuming field work cam get started without weiting for
photogrammetry (current bottleneck).

Ko time is spent compiling features ulffmately changed or deleted.

Photogrammetrist does mot need to guess at photo-interpretation,
difficult from 1:50,000-gcale photography.

Overall reduced cycle time and improved production cost.

Disadvantages:

1.
2.

3.

Short temm training impact to teach surveyors photo-interpretation
Cost of low-altitude interpretation photography.

Short-term impact of changing an established procedure which is
fairly effective as-is.



APPENDIX T

ABMP FLOW CHART 1:10,000-SCALE GOALS

SCRIBING
NO. DAYS
1 i/2
2 1/2 studio
3 2172
4 1/2
5 172 Studio
6 2172
7 1172
8 1/2 Studio
9 1
10 3172
11 4
i2 2 172
13 1/2 Studiec
14 i/2
i5 1172
i¢ 11/2
17 1172
i3 2172
i9 1172
20 1172
21 1/2 Studic
22 i Studio
23 1/2
33 days
TYPE
RO. DAYS
24 1/2
25 2 172
26 11/2
27 1172
28 172
29 4 172
30 2
31 1
32 1/2 Studio
33 172 Studio
3 £ 172
35 31/2
36 3172
37 1 Type
38 1/2 Studio
33 4 172
40 1/2 Type
41

42

i/z Studio

37 172 days

ATIVITY

Colizte and check manuscript, positive, negative
guides etc.

Order Scribcoat.

Match, edit, correct, re-edit, scribe drain lines
Opaque drain line on MS negative

Order 4 acribe combine scribe, correct drain
Scribe cased road and urban £111. Match, edit,
correct

Scribe f£ill limits, match, edit, correct

English composite pos. border, drains, road, £111
Order openwindow peels (5 -~ wa:er, road, paddy, other)
Scribe plan detail, match, edit, correct

Scribe relfef, match, edit, correct

Scribe sdmin boundaries, misc.

Composite drain, plam, relief, bound, burder
Check peelg, puides, starting swmbole, etc.

Peel water, opaque, edif, correct

Peel 7oads, urbam £{li, etc

FPeel paddy, etc,

Peel vegetation and border data, atc.

Peel other

Stick-up other fills, ete.

Contact negative of positive overlays £11il
Compositive posgitive English border, vindows

Edit composite each sepsration, edit, eorrect

ACTIVITY

Collate and check, etc.

Write Euplish, edit, correct

Write Sinhala, ete

Write Tamil etc.

Print type, proof, correct, review, approve, wax
Stick-up English, match, edit

English correct and reset

Block out lines for type, edit, correct
Negatives for color sepazration of type

Diazo type compogites guides for other language
Opague for type separates, adit, corrast
Stickup Sinhals

Stickup Tamil

Set type, edit, correct

Content negative Sinhala (Black, Bilue, Red)
Opaque Sinhala for separation

wax, correct, re-edit

Contact negative (3) Tamil
Opaque, edit, etc.

I-1



QUALITY CONTROL AND PROOFING

NO. DAY

43 1 1/2 Studio

44 2

45 1

46 1 1/2 Studio
1

47 1 1/2 Studio
1

48 1 172 Studio
1

49 1

50 1 1/2 Studio

51 172

52 1 Studio

53 1 Studio

54 1/2 Studio
1172

PRESS PLATES

No.

PRINTING

NO.

58
59
60
61
62
63

DAY

i
1/2
172

4

HOURS

3/4 -
)

1/4
1/4
1/2

1 1/4

4 hys

ACTIVITY

Prepare report, order composite positives
Proof, prepare report

Edit separates, correct

English proof

Edit proof

Sinhala proof

Edit proof

Tamil proof

Edit proof

Corract separates and regdit

Final composite English negatives {6)
Opaque negatives and order plates (6) *.
Compesite Sinhala type negative, opague
Composite Tamii type negative, opaque
Composite positive all plates except yellow

ACTIVITY

Prepare piates from negatives English (6)
Prepare plates Sinhala (3)
Prepare plate Tamil (3)

Make ready language only

Make ready between color

Machinre roller wash (before lunch)
Check and approve color

Run 2000 copies

Run 6000 copies

- 4 days 6450 cépies 1 machine

PRINT SEQUENCE

Black line and type English

line and type Sinhala

line and type Tamil
Blue 1line,type and fill English etc.
Red line , type and fi11 English etc.
Brown line, type and i1l Universal
Ereen symbel and tints Universal
Yeliow tint Universal

Tetal copies include progressives = 6480

_1-2



AFTENDIX J

ALTERNATIVE PROCEDUKE: SINGLE COLOE LETTERING

* Pringt 8ll wmap lettering in black

This will reduce printing plates for threc languages edition
from 12 plates to 8 plates aud thersby reduce cost of labor
2nd material in plsiemaoling and press By 33%., An additiomal
gaving results in scribinz in that opaquing of names from six
negatives will not be reguired wor will the negatives De
required. Lsbor im Scribing amd Studio for these activities is

i4 days per map. In summary:

Dollar Hour
1800 1:10,000 maps % & films @ S8 86,400
92 1:50,000 maps x 6 films @ %8 %,016
1800 ::10,000 maps x 4 plistes €@ $9 64,800
92 1:50,000 maps x 4 piates € $9 3,512
1800 1:10,000 waps = 2 hr, 1ab press
& plate 3,600
9Z 1:30,900 meps » 2 hrs, lsb _
press & plate 188

$158,528

3,788

J-1



APPENDIX L QEB
EQUIPMENT NEEDS

VITAL TO ABMP:

1, Phototypesetter £30,000
2. Roller ccater for pressplate $ 5,000
3. Varimat lens for Apollo camera § 4,000
4. Vacuum back for Lanston camera $ 5,000
5. Phototype Processor $ 5,000
6. Platemsker 11 X17 $ 1,000

7. Diffusion Transfer Processor

8

8. Spare parts for Press and Processor $15,000

9. Aircraft maintenance and parts $30,000
10. Misc. equipment "~ $15,000
$110,500

OTHER DESIRABLES, BUT NOT VITAL:

1. Roll film processor $30,000
2. Aerial camera $125,600
3. Roll paper printer $20;000
4. Surveying equipment $6&;000
5. Digitized cocrdinatograph $10,000
6. Orthophoto attachment 330,000_

$329,000




APPENDIX M

INVENTORY OF MAP PRODUCTION MATERIALS

(DRAFTING UNIT)

Ko, Item Quantity
L in hand
1. Hebbyists Kit 60
2. Pip Vise 60
3. Crowquill Pen Holders 48
4, Film Rule Cutters 6
5. Lettering Pen Holiders 48
6. Adjustabie dual cutters 12
7. Swivel Knives 12
8, Linen Testers 5 x 10
9, Needle Cutters 12
io. Paste Up Kits 48
1%, De Luxe FKnife Sets &
12. Super De Luxe Knife Sets 2
13. Proportionate dividers 6
14, Swiwel scribing gravers 60
15. firaight Line Scribing gravers 30
16, Rigid seribing ravers 120
17, Building ravers 25
i8. Building Graver Blade Attachment 25
19, Building Graver Lens Attachment 25
20. Blade Sharpeners 6
21, Plastic blocks with sharpening stone )
22. Needle Sharpeners 6
23, Dotters 30
24, Needle files set -1
25. Mars Irregular Curves 80
26. Mars Flexitle Curves 12
27. Mars Triangles - 126
28, Mars Templates 30
29, Mars Trianguiar Scales 50
30. Mars Triangular Scales 6
3i. Metric Pen sets 20
32, Mars Jewel Pens 40
33. Mars Jewel Replacement Points 76
34. Mzrs Lead Eolders 50
35. Mars Lead Pointers 12
36. Drafting Brushes 100
37. Erasing Shields 100
38, Leroy Lettering Sets 1
39. Mars Duraglide Pens 40
4Q, Mars Duraglide Pen Points 40
41, Moto Tool Set ) 3
42, Magnifiers 9 X 5
43, Reading Glasses 4" 20
44, Needle Files 1
45, Graphic Arts Comparators 6
46, Eye Loupes 100
47, Linen Testers 9 X 1
43, Map Measurers 12
49, Linen Testers 5 X 10
50. Screw Driver Set 1

M-~1




L%

Ko. Item Quantity
in hand
51. Micro Drill Set 1
52. Metric Micrometers 12
53. Microscopes Direct Measuring 6
54, Gooseneck magnifiers 5
55, Swivel blades for swivel knives 120
56. Styles Burnishers - Packs of & each 10
57. Single edged razor blades - bozes of 100 blades L4
58. Crovex Drafting film, matt 2 sides 26" x 36" 155
50 sheet boxes
59, Crovex Drafting film matt 2 sides, 36" x 100 ft rolls 4
60. Plastic Type Cleaners, dozen 100
el. Tungsten Carbide Cutters 210
62. Magic Rub erasers, gross 5
63. Higgins Colored Ink, i oz bottles, dozens 139
64, Higgins Black 32 fl. oz. bottles 28
65. Spirit ball pens, assorted colors, dozens 110
66. Color leads for lead holders, gross 21
67. Desk sharpening stones 20
68. Drafting Tapes, 1" rolls 360
69. Register studs 640
70. Adheser liquid, cleaner and thinner, bettles 84
71. Release paper for Adheser Coater, packets 6
72. Unsensitized scribcoat 26" x 36" sheets 4000
73. Printing paper, reams 1C50 Reams

M-2




wel 40 00 3 CY U 22 L0 TN

INVENTORY CF MAP PRODUCTION MATERIALS

(PHOTO-LAB
Kodilith Ortho Films 60 Om x 30w
Kodilith Super R.T. Deveioper 10 Litre
Kedak Unifid Powder 10 Litvre

Kwik ProoT Sheeis 27"x37 1/2*x0.0%0"
Kwik Proof Assorted colors

Kwik Proof Blocks

KP/WC Brighter

KP Wipes

Stouffer sensitivity guide
Cronatiex Projection Divect Film PDM-7 26x35x.00%"

Bright Light contact film BLC7 26x36x007"

Cronalar engineering negative film EN7 .007"x36"
x100*

Craphic Arts Litho Film CEL4 50x60 cm

Du Pont 21D Litho Developer Powder{10 Lit x 10
per case)

Du Pont 21D Developer {10 Lit x 10 per case)

Kwik Proof colours assorted

Striprite sheets 26"x36"

Striprite Etch

Striprite Developer

Striprite Etching Blocks

Squeegees

3™ Transiucent stripping film 10"x12"x0.505"

Cromalin Proofing film 4/CP 25"x300' Rolis

Kromekote Proofing stoll 25"x40"

Cromalin Toner (Assorted)

Cronaflex Procassor Developer PDC (5 gallon-Cans)

Cronaflex Processor Fixer PFC {5 gallon-Cans)

Cronalor Engineering Negative EN7 26x36x.007"

IC & E Stabilene Dry Developing Diazo film 24"x36"

K&E Helios Dry Developing Diazo Paper 24“x36"

Rubber gloves

£aligtar Tape-Transperent magic

Scribecont - sensitized

Western Pressready developer
Red Granite Long Run Developer {32 0zs)
Western super A.G.E. Finisher (32 0zs}

High Concentrate Neg.Coating solution
Superkote 28 1/2"x38 1/2" x .012 Western Litho

Plates
Sterkote - do -
Pressready M
Diazo Sensitizer A & B (32 0zs)

Cronalar Eng. Neg.Film EN4 36"x100'

Lithographer Tape - Scotch 3M 1/2" x 72 yds

Drafting Tape - Scotch 3M 1%x60 yds

Starkote 3523 x 4151 x .012" Western Litho Plates
b4 64

Natural Sponges

Artificial sponges

Gum Arabic - Liquid

Applicator Blocks (Proof Pads - Rubber)

Cotton Wool ~ 100 Pad Rolls

...M~3

Units Balance ® present
RO11S Nl
Packs 3
Packs 36
Sheets 184
fuarts 27
Nos. 02
Gallons 04
Rolls 31
Nos. 01
50 Sht, 38
boxes
50 Sht. 266
boxes
Rolis 07
Sheets 1000
Cases i0
Cases 04
Gallions Q0
Sheets 150
Quarts b0
Gallons 76
Nos. 05
Nos. 06
Sheets 4300
Rolls 22
Sheets 900
Jars 08
Cans 77
Cans 75
Sheets 350
Sheets 87
Sheets 498
Pairs 24
Rolls 29
Sheets Wil
Gallon Nil
ttles 12
Bottles 16
Gallons 04
Nos. 5
Nos. 25
Nos. 25
Packs 07
Rolis 20
Rolls 142
Rolls 756
Nos. 25
Kos . 50
Nos. 120
Gallon 36 ..
Nos. 12
Rolls 40



51

53
54

Lithkemko deep etch developer
Reagent Alcohol - Methyl
Alcohol - Methyl 4 gal.tin
Wipe on Pads

M-4

4 gal.tinm

Balance @ Payment

24
12
01
10




APPENDIX N

MATERIALS -~ 2 YEAR NEEDS

Item Quantity Danit Lost
1. Bright Light contact film 26 x 36 x .007 sheet 8000 7.50 60,000
2. Project matte £ilm 26 x 36 x .007 sheets 400 9.00 3,600
3. Stripfilm 10 x 12 = .005 sheets 3000 2 6,000
4. Peelcoat, sersitized 2& x 36 x ,007 sheets 3000 12 3,600
5. Diazo, sensitized mylar blackline 26 x 36 x .005 300 4 1,200
6. Digzo, sencitized . paper Blackline 26 x 26 mw 4200 1.50 6,300
7. Drafting £ilm matte one side, 26 x "36 x 005 gheet 1000 3.00 3,000
8. Sribecoat, unsensitized 26 x 36 x ,007 sheet 1500 6.50 9,750
2. Kwikproof, white, matte 26 x 36 x .010 sheet 500 3 1,500
10. FKodatrace/acetate cover 26 x 36 x ,002 sheet 6000 0.25 1,500
11, Pressplates pre-sensitized aluminium 898 x 1064 mm 3600 9 32,400
12, Printing paper 30 x 40 inch, reams 1044 112, 116,900*%

3500 copies/sheets x 92 maps (2000 English, 1000
Sinhaia, and 500 Tamil)

1000 copies/sheets x200 maps (500 English, 250
Sinhala, 250 Tamil)

13. Set screen tints 133-1line (10,20,30,50,70)

30%40 in 3 angles (309, 43960°) 15 100 1,500

14, Contact screen, magenta, 133-line, 459, 75°,105° 3 200 600

15. Contact screen, grey, 133-line 450, 750, 105°© 3 200 600

16. Plus x 2402, or equal aerial film, 250 ft rolls 20 200 4,000
17. Comtact prints, double weight, semi-matte

3 prints each, 50 sheets 20 75 1,500

18. ©Diapositives, Aerographic Positive, 6 rolls 5 150 750

19, Aviation fuel, Est. 100 hrs @ 40 gallons/hr 4000 5 20,000

20, Misc. ) 25,200

300,000

* Inventory of paper om-hand is 1050 reams which is
adeguate for next two years for ABMP project. Lag
time in procurement will make it necessary te place
next order within one year.
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Neme of Officer 0

A.A, Wilson'ferera
Artificer

4. hettiarachehi

-

S.b.F.C, Nanayakkara

N.G.R., FPernando
S. Berugeda.

Cpl. Fernmaundo P.N.
Cpl. Premaratne M.k,
Cpl. Jayasinghe D.
Cpl. Kaxunasenu A.

G.X, Perera

H.A.S., Chandrasekera
£. Weeratungsa -
Z, Maldeniya

P. Sivalingam.

7.T. Qunarsetnan
h.P. Ge Silvse
Y. Dainis

H. Godellawatte
T. Thiesgarsja

T. Sarvanendam

L. Mahalingam
A.L.S.K. Chandrasekere
G.N. Perersa

H.A.5. Chandrasekere
A. Weeratungs

E. Naldeniya

P, Sivalingam

Neture of Trip

Training in Servicing
and kaintenance of
Surveying Equipment at
Kern, Switzerland.

B8 weeks. Aug -~ Oct. 1979,

Treining in

and Meaintenance of
Photogrammetric Equipment
at Kern, Switzerlend.

8 weeks. Aug.- Oct, 1979.

Seminar on Remote Sensing
in Costa Ricu.
23 - 30 April 1980.

Seminar on RHemote Sensing
5 = 7 November 1980 in
Bankok.

Air Force Technicians
training at Heli Orient
Singapore.

January 1880,

Treining at S.7.I.,
Hyderabdd i scribing.

S weeks from 5 November.
1980.

Training at S.T.I.,
Hyderabad in Cartography
(Supervisor) 3 months
from 24, April 1981. -

Training at S,T.1.,Bydersbad
in Map Reproduction.
(Superviscor) 3 months from
24, April 1981.

Training at S.7.I.,
Hyderabad in Cartegraphy.
2 months from 16th
October 1981,

Total Technical Training Budget
Balence available

ﬂ.§.§
3,300.00

3,300.00

3,310.72
1,587.53

7,266 .51

6,117.02

9!740 927

8,500,000
(approx.)

e e i . e o o

$254,000,00
43,122.05

210,877.95




R.D.A. - Senior Technical Advisor
Er. Bruno E, Sciambi
November 1978 - lay 11980

~ Photo Pilot Instructor
Mr, Frank T. Lodge
February - 4prii 1980

w3 Total Payments to R.D.A. £177,076.16
Advance _ 36,000.00

Pre Coniract Cost : 2,000.00
Termination claim (in dispute) . .33,084.24
248,160.40

Total Technical Assistance Budget $503,000,00

: 248,160,40

Balanece available 254,839.60

P-1



Appendix Item X

EQUIPMENT (AID Procured)

Description Eszlj Cost Actual Cost Difference Comments
A. PEOTO ACQUISITION,
ATRCRAFT, & ACCESSORIES
1. Afrcraft,Cessna 421C 385,000 405,675 + 20,675
2. Equipment spares, tools | 110,000 147,912 + 37,912
3. Afrcraft modiffcation | 40,000 55,350 | + 15,350
4. B3 Driftsight 1,000 0 - 1,000 deleted
5. Statoscope 500 0 - 500 deleted
6. Renovation of camera 16,000 0 - 16,000 deleted
7. Afrcraft Ferrying/landing 0 13,500 + 13,500 ‘added .
Subtotal 552,500 622,437 + 69,937
B. FIELD CONTROL,EDIT. |
1. 4WD Jeeps (40) 360, 000 325,358 | =~ 34,642 | 35 yrocured
Subtotal 360, 000 325,358 - 34,642 2'
C. TRIANGULATION |
1. EXern P€2-AT Plotters(2) { 110,000 0 -110,000C ' purch. by swiss
2. TEM 545 Card Punch (2) | 12,400 0 - 12,400 | deleted
3. EKern MK-2 Comparater 45,000 56,89:7 4+ 11,897 4 ¢he. to CPM-1
r Subtotal 167,400 56,897 | -110,503 __]

=



PP

i
i

Actual Cost !

Description Est Cost Difference Conments
D. COMPILATION
1. wild A8/PPO8 Ortho 150,000 0 - 150,000 deleted?
2. Avictab TA Coord’graph 160, 000 120,746 + 20,748 3 procured
3. Wild St-10 strip
Stercscope 600 0 - 600 deleted
4, Wild Glags Scales 4,100 0 - 4,100 deleted
5. Minfcomputer 3,700 0 - 3,700 deleted
Subtotal 258,400 120,746 - 137,654
E. PHOTOGRAPHIC LAB
1. Eodek VersamatRoll Proc 25,000 0 - 25,000 deleted
2. MAFI Processor 2,000 0 - 2,000 deleted
3. Lithosheet Processor 22,500 22,925 + 425
4. log-E Printer 25,000 21,208 - 3,792
5. Vacuum For Copy Camera 4,000 0 - 4,000 pending
6. Pulsed Xenon lamps({ 6pr) 10,200 11,450 + 1,250 chg to 2 pz
7. Whirler Coating Machine 4,300 0 - 4,300 deleted
8. Graining Machine (3) 25,800 ¢ - 25,000 deleted
9. Map Repro Machine 43,300 0 - 43,300 deieted
30, Printing Down Frame 3,700 3,660 - 40 2 procured
11. Color Sensitometer 2,000 866 - 1,134 2 procured
12, Densitometer 2,000 4,580 + 2,580 2 procured -
13. Peint Light Source 450 6,81¢ + 6,369 4 procured -
14, Photographic Equipment 2,500 2,321 - 179
15. Darkroom Equipment 4,000 64,801 + 60,801 &ided Camers
16, Shipping Costs 17,650 0 - 17,650 incl. above
Subtotal 194,400 138,630 - 55,770

Best Available Copy

K-2
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Description PP Actual Differencd Comments
Est.Cost] Cost
F. Map Production-Drawing
T. Scribing:teol holders {10} 150 1,235 +1,085 9 procured
2. Scribing cutters {100) 500 6,031 +5,581 50 procured
3. Registration Punch 2,000 4,500 +2,500
4, Reflecting Projector 4,200 6,040 +1,840
5. Line Contact Screens {16) 2,000 2,000 0 44 procured
€. Photo Composing Machine 25,000 0 -25,000 Pending
7. Misc. Equipment 4,000 9,702 +5,702
B. Shipping costs 3,750 0 -3,750 Incli.above
Sub-total 41,800 ¢ 29,508 -12,092
G. Map Production-Litho
1. Offset Printing Machine 87,000 | 542,501 +455,501 3 precured
2. Guillotine Paper Cutter 7,900 44,248 + 35,348
3. Misc. Equipment 4,000 . 0 - 4,000 Pending
4. Shipping costs 9,900 0 - 9,000 Incl.above
Sub-total 108,80C | 586,749 | +477,949




Description PP Actual Difference Comnents
Est.Cost Cost
H. {User Assistiance Center
1. Richards 940 Light Table §{- 6,000 0 ~6,000 Procured by
(3) Swiss
2. B&L Stereomicroscope 10,000 0 -10,000 Pending
3. B&L Zoom Transfer Scope 7,000 0 -7,000 Procured by
separate USAID
funds
4. 125 Multispectral Camera 16,000 ¢ -10,8600 Deiete ?
5. 195 Add. Color viewer 18,000 0 -19,000 | Deiete ?
6. Portable Specirometer 5,000 o - 5,000 Delete 2
7. Camera, Projectav, & acces. 1,500 0 - 1,500 Procured by
Swiss
8. Misc¢. Equipment 1,000 0 - 1,000 | Pending
g, Material & Training Aids 2,508 0 ~2,9500 Pending
10. Shipping Costs 6,200 0 -6,200 Delete
Sub-teotal 68,200 -68,200
1. Doppler Gecdesy
1. Equipment Lease 10,000 0 -10,000 Deiete
Sub-total 10,000 -10,000
TOTAL EQUIPMENT 1,761,300 |1.,880,325 | +119,025




TRAINING DESIRED BY SURVEY DEPARTMENT

A3l L AVl Ll WY

Subject Institute Length Grade Frequency
1. Advanced Geodesy Ohio State Univ. 2 yrs. Supdt.or 1 per 2 yrs.
leading to M Sc. or equiv. above
2. General Surveying Survey Training 3 mo. Surveyor 2 per year
Inst., India
3. Advanced Photogram- ITC, Bolland 2 yrs. Supdt. or i per 2 yre.
mtry leading to M Sc. or Chio State Univ.
4. Data Processing w/ ITC; Hollang ox 6 mo. Asst.Supdt;_ 1 per Z yra.
emphasis on photo- U.S.A Univ. or above
grammetric aspects
5. Photogrammetic ITC, Holland or 8-12 mo. |Photogram 2 per year
Technician Training or STI,;India metric Tech|
6. Aerial Photography ITC, Hoiland 1yr, Jjair Photo- 1 per year
& Havigatrion - fgrapher
7. Photogrammetric . | Swiss Factory 3 mo. Inst.Mech. 1 per 2 yrs
Equipment Maintenance
8. Advanced Cartography ITC, Holland 1 yr. Asst.Supdt} 1 per 2 yrs -’
oY above
9. Carto.Technician ITC, Holland or i wvr. 'A Draftsman 1 per vear
S8TI, India
10. 3criving Training STI, Inlia 3 mo. Draftsman 5 per year
11.Map Production STI, India 3 mo. Draftsman 2 per year
12.Map ,Production Eguip- . : 1 g3
mégt*uaintenaﬁceq P Unidentified 3 mo. Inst.Mech. 1 per 2 yrs.
13.Printing & Ink Lond.School of 1 yr. Asst.Supdt. 1l per year
Technology Printing or equiv.
14.Litho Printing & Unidentified 3 mo. Printer 1 per vear
Ink Techology
15.Halftone Photography Unidentified 1 mo, Draftsman 2 per year
16.Survey Flights ITC,Holland or 3 mo. SLAF Piiot Once
equivalent
17.Training on airplane Cessna factory 3 mo. SLAF Pilot as required
electronics, air or representative
frames, and engines
18.Management ,Production USGS {Informal) 1 mo. Supdt.or oue per year
Planning & Evaluation Q-1 | above
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igure 6: PROPOSED AGRICULTURAL BASE MAPPING ORGANIZATION
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APPENDIX U

EVALUATION SCOPE, TEAM COMPOSITION, METHODOLOGY, CONTACTS

Scope of Work

I.

1I1.

I1x.

Purpose:

1. Determine if the project is still necessary to meet the project’s
purposes;

2. determine if the project can be completed in approximately two
years; and

3. if this is not possible, determine means for completing the project
in alternative time spans and resovrces necessary for the Survey
Department to sustain and complete the project taking into account
modifications in the project that may be necessary.

Approach:

USGS staff with the participation of Survey Department and AID staff, will
be responsible for the technical aspects of the evaluation including
review and evaluation of project methodology, equipment and supplies,
staffing, operating procedures and quality of work. The USGS team with
assistance from the Survey Department, will also review the Survey
Department's plans for completing the project, explore and identify any-
alternatives for completing the project more quickly, identify the nature
and cost of equipment, supplies, or contracts necessary to complete the
project as planned by the Survey Department or under alternatives posed
by the team. AID and Survey Department officials will utilize the team's
firdings in determining future actions on the project.

Specific Team Actions:

A. Review the maintenance and operation of the Cessna 421C Aircraft used
to fly photo missions including the project related skill of the
pilots and crew and the adeguacy and use of related equipment;

B. Evaluate the flow of work and output at each step of the mapping
process, identify problem areas, and propose necessary improvements;

C. Review following process steps and corresponding output and evaluate
and make recommendations to improve:

Process Step

Aircraft
Photo Acquisition
Film Processing

Field Contrel
Triangulation
Compilation

Field Edit

Scribing

Plate making

Printing
Organization/Management

Product /Qutput

Operation/Maintenance

Aerial Photos

Original negative, paper prints
and diapositives

Additional ground control points
Oriented Models (Stereo pairs)
Draft manuscript

Completed manuscript

Color separations

Litho plates

Map sheets

Work accomplished



D. Review plapg. for the operation of a user-asgistance center 2and
comment on¥gle viability of such planms.

Iv, Reports:

Prior to departure from Sri Lanka the team will prapare a draft
report for review with USAID and the GSL, and a final report
each in 10 copies.

V. Background Information:

The team will review the feasibility reports of the.projec: prepared
by RDA, AID's project paper, and other material which may be
provided by the Survey Department in order to undgrstand the back-
ground,development, and current status of the project.

Program/Policy Evaluator will:

A. Ensure the evaluation covers all aspects of the project and conforms to
AID's requirements for a full evaluation; )

B. Relate the analsysis and findings of the technical team to the requirements
and realities of Sri Lanka's development interests and capabilities;

C. Serve as bridge between AID and USGS team in their work, focusing on
primary purpose of the Evaluation. :

" Team Composition

The Evaluation Team had two components: a three-man technical team with
expertise in the fields of aerial photography, field -surveys, photo—
grammetry, cartography and printing, contracted by AID under a PASA
arrangement with USGS; and a program/policy evaluator contracted by AID
under an IQC arrangement with Development Associates, Inc. The head of the

technical team and the program/policy evaluator were designated as co-
team leaders.

The technical team commenced work im Sri Lanka on 20 April and were joined
by the program/policy evaluator on 24 April. Two members of the techmical
team completed their assigoment om 22 May., The third mewber. and the
program/policy evaluator completed their assignment om 14 May. ' =

4

Procedure end Methodology

Procedural problems might have arisen due to the different start-up dates
for the two components of the team. These were minimized, however, by
the explicit scope of work prepared for each and by holding daily jeint

review sessions. If the entire team did not meet then, at least, the two
co~team leaders met. ’

In order to familiarize the various Survey Department heads of office,
production units and branches with the purpose of the evaluation and the
preocedures the team would be employing, a short orientation session was
held in the Survey Department. If the whole team had arrived simultaneously
this would have been held on the first day. However, even holding it a
week or so later, it did provide a focus for SD staff and gave them a
better understanding of what was being attempted in the evaluation. Both
the role of evaluations in general and the specific role of this evaluation
in particular comprised the subject of this orientation session.

The methodology specifically involved the wtilization ot the tools generally
associated with the empirical process: file and document research; data
collection, corrobation and comparison {i.e. 1982 data cf of 1977 data);
observation of operations and field trips; interviews, meetings and discussions.
The findings were screened from both a technical as well as programmatic
standpoint in arriving at the final iist of recommendations.

. e =2




1 . .. . The Team interviewed at ry level of management (begil&g with the Surveyor
B - > . General and his deputies) as well as the technical and unit branch levels.

g All operational areas and functions within the Survey Department directly or
indirectly involved in the Agricultural Base Mapping Project were examined
on-site as well as within the context of overall policies and established
procedures. User organizatioms (both GSL: departments and agencies as well

as donor agencies) were interviewed. GSL officials yesponsible for providing
policy guidence to the Survey Department (i.e. the Secretary of Fhe Ministry
of Lands and Land Development and the Director of National Planning) were

2lso interviewed. USAID officials were interviewed.

File research was facilitated in that the project files in both USAID and :
the Survey Department were made available to the team, All major project L
documents (feasibility studies, preliminary project papers, the final b
pProject paper, the lean agreement, the techmical assistance contract)

were provided and read by the team. Implementation documents (eg.

progress reports, quarterly reports, letters of implementation, procurement
papers, revised operatioa}] plans) were also providedd and read by the Team.

Two general review sessions were held with Survey Department officials,-two j
were held with USAID officials, and one joint review session was held with
participation of USAID and SD officials and the full team.

A first draft of the technical analysis section (Section V) and most

appendices was prepared and circulated for comment on Monday, May 10, 1982.
A draft of the remaining sectione was prepared and circulated for comment .
on Tuesday, May 18, 1982, The final version of the Evaluation Report was G
Prepared and left with USAID on Saturday, May 22, 1982.

. T

Contacts:

Team and their agemcy or office designation: . -
Survey Department -

Mr. 5.D.C. Nanayakkara, Surveyor General

Mr. N.G.R. Fernando, Deputy Surveyor General-I.

Mr., 8. Berygoda, Deputy Surveyor General-II

Mr. J.B, Seneviratne, Deputy Surveyor General—ABMP

Mr. N. Abayasiri, Supdt. of Surveys—ABMP

Mr. A. Shanmuganathan, Suptd. of Air Surveys Branch

Mr. L.A.G. Perera, Supdt. of Map Publication

¥r. W. Guneratne, Map Production Officer

Mr. S.I. Francis, Head of ABMP Administration

Mr. V. Poobalan, Navigator (Air Surveys Branch)

Mr. P. Heenkenda, Lab Technician (Air Surveys Branch)

Mr, A, Hettiarachchi, Chief photogrammetic technician (Air Surveys)

Mr. S. Gunawardena, Head of Map Preparation Umit, (Sarveys Branch)

Mr. S5.D. Chandrathilaka, ABMP Surveyor

Mr. G.R. Jacob, Bead of Map Sales Office

Mr. Urs Ceiser (Swiss Technical Advisor), Project Manager, Swiss Grant,
. Center for Remote Sensing

Mr. Martin Sommer (Swiss Technical Advisor), Swiss Grant, Center for

Remote Sensing.

Sri Lanka Air Force

Air Commodore A.W. Fernando, Chief of Staff
Group Captain, J.P. Eliyathamby, Director of Electronics
Wing Commander, B.E,S, Fernando, Director of Aeronautical Engineering

’



Lower Uva Project

¥r. Francis H. Drane, Australian High Comuission,
Narional Water

Mr. Brede Gundersen, Norplan/Engineering Consultants to
Supply and Drainage Project

Mr. Jayasinghe, Deputy Director, Ministry of Agricultural Research &

Develspment

Mr. N. Abeywickreme, Secretary, Mipistry of Lands and Land Development
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SRI LANKA

1977-1982
Report of a Project Evaluation

Conducted By:

A. Norman Brew, Co-Team Leader

Chief, Branch of Contract Management

U,8. CGeolegical Survey, National Mapping Division
Reston, Virginia

RBichard . Ridwell

Cartographer, Office of Research

U.S. Geological Survey, National Mapping Division
Reston, Virginia

—
Randle W. Olsen

Chief, Branch of Geometromnics

U.S. Geologieal Survey, National Mapping Division
Menlo Park, California

Paul Prentice, Co-Team Leader

Consultant in Planning, Design & Evaluation
Development Associates, Ine.

Arlington, Virginia

April 20 - May 22, 1982
U.S. Agency for International Development
Washington, D.C. and Colombo,Sri Lanka
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This Evaluation Report represents the considered, professional
opinion of the Evaluation Team based essentially on emprirical
Judgement. The findings, conclusions and recommendations do not
necessarily represent the cpinions of either the Survey Department
or the USAID. Some issues may have ‘“een overlooked hv the
Evaluation Team, given the short period of time available for
research, data collection, interviews, meetings and observation
trips. Similarly, some of the data or information, particularly
that contained in the appendices, may be found to be incomplete
or even inaccurate. Readers are invited to submit any divergence

of opinion or suggest corrections in data by corresponding directly
with USAID/Colombe,

The Evaluation Team expresses its appreciation for the very
cor?ial welcome and cooperation afforded by the Survey Department,
at 21} levels. Without the full cooperation of management and
the heads of production units and staff, the Evaluation Team
would not have bteen sble to complete its assignment. Discussions
were candid and friendly. The Team was shle to proceed with

ites scope of work with a minimum of organizatiomal detail and orient-
ation.

Needless to say, the support of USAID was indispensible for
the Team to perform the tasks acsigned teo it. This was given,

fully and cheerfully, The Team expresses its gratitude to all
membeys of
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Project Purpose: t’eet the mapping requirements Orural development in
S Lanka.

Purpose of this Evaluation:

1. determine if the project is still necessary to meet the project's
purpose;

2. determine if the project can be completed in approximately two
years; and

3. if this is not possible, determine means for completing the project
in alternative time spans and resources necessary for the Survey
Department to sustain and complete the project taking imto account
modifications in the project that may be necessary.

Summary of Findings:

The project was originally designed to assist the Survey Department (SD) of -~ —
Sri Lanka in acquiring the necessary equipment and techmology to meet the '
demands on it for the provision of up~to—date maps and related data, on a
priority basis, to be utilized in rural development project planning and
implementation. Current maps were out-dated or did not contain sufficient
back-up, detailed data to meet the needs of anticipated accelerated rural
development activities of key Government of Sri Lanka (GSL) departments
and ministries as well as international development and donor agencies.

The Evaluation Team (ET) found that the pressure on SD for this type of
service is even greater now than when the project was first conceived and
planned. The pace of development activities, particularly im rural areas,
has quickened in response to current GSL policies and plams. The project
remains a priority of the Minsitry of Lands and Land Developwent receiving
the personal attention of the Secretary of the Ministry of Finance and
Planning.

While the purpose of the project is officially reiterated, there have been
three major revisions of the preject plan, particularly the implementation
plan and schedule which alter certain key aspects of the project as
originally planned and iterated in the Project Paper (PP}. The most
important change has been the timeframe. It was estimated at the time the
PP was prepared that the two major outputs of the project (a 1:10,000 and
a 1:50,000 scale map) could be completed by the planmed expiration of AID
participation in the project (November 1983). Because of late project
start-up, delays* in equipment, supplies and materials procurement, and
problems in contracting for facilities renovatiom, SD revised its plans

to suggest new completion dates for the two map series. These extended
beyond the AID Project Activity Completion Date (PACD).

The other outputs were not significantly affected by the new SD plans: o
provision of specific, detailed maps and data on 2 priority development

project and area basis; trained pilots and photographers; trained SD and
User Assistance Center staff; a functioning User Assistance Center (UAC).

*due, in part, to inaccurate source, origin and cost estimates provided by

the AID-financed feasibility and design contractor and, in part, to unforeseen
cost escalation for certain items and unforeseen procurement problems which
extended the time originally alloted for procurement.

1
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pilgnrircant assistance irom a Swiss~funded remote sensing project. It is the intent-

ion of the SD that, fact, the CRS will perform th le of the UAC and that UAC
functions rather thahs actual establishment be vie as a project output.

The ET found the latest (April 1981) SD plan, prepared prior to ET arrival, to be
feasible, with few modifications, in terms of dealing with the production of the two
map series. Priority has Laen assigned to the completion of the 1:50,000-scale map
series in a three-to-four year time span with no specific date assigned for the com—
pletion of the 1:10,000~scale map series, other than to estimate that it will probably
take at least ten years. The specific need for greater detail maps and data can be
handled by SD on an assigned priority basis for specific development proiects and
areas, without causing undue violence to the production schedule of the 1:50,000-:
scale map. It was felt, and the ET concurred, that this map would provide sufficient
detail for most user agencies and that specific requests could be entertained for
greater detail.

To meet this new plan and production schedule, SD has indicated additional needs which
it wishes to meet, utilizing some of the balapce in the AID loan. These are for
additional equipment, materials, supplies, training and some short-term technical
assistance. The Evaluation Team has reviewed these various lists with SD and has —
segregated out for recommendation those which are urgently needed, should and can be
procured during the remaining life-of-project and will significantly contribute to
meeting the project purpose. These total approximately $750,000 (including some
pipeline items and contingencies) out of & current loan balance of $1,350,000.

The ET believes that the SD has just about reached the point where smooth production
of the anticipated major outputs, from photo acquisition through final map production,
car. be realized. SD is aware of the major bottlenecks and is taking steps to
correct them. Specific ET recommendations address this situation. ET believes that,
given the reason detailed in the body of the report, the project, while technically
three years behind schedule, has actually only recently entered what could be
designated as production implementation. Most activities up till mid-1981 were of

a preparatory nature, i.e., procurement, facilities renovation, technical assistance
and training. If the SD is able to keep to its recent plan, reviewed and commented
on by the ET, the ET believes that the project purpose basically will be met within
the revised timeframe. The original schedule, even if no Procurement and related
problems had been encountered, was grossly optimistic under any circumstances.

The fact that the project is managed by a Deputy -Surveyor-General, the second rung of
authority within the SD, is indicative of the priority the project is accorded within
the Department. SD management was found to be capable, active, enthusiastic and hard
working. Both SD staff and management are and have been aware of the major problems
faced in the project and have shown flexibility both in dealing with and in-tdking
appropriate steps to correct these problems. These were discussed with considerable
candor.

The ET found that USAID Mission staff was aware of the status and preblems of major
facets of the project, sensitive to the SD's requirements, and maintains excellent
rapport with departmental personnel.



The 8D should initiate production of the 1:50,000-ggale map series
immediately, using eir proposed approach, with mpletion goal
of three to four years. Limited production of greater detail maps

should be done simultaneously only for designated kigh priority
Projects and areas.

SD should avail itself of the planned USGS technical assistamce and
immediately implement aerial triangulation capability.

SD should initiate procurement of critically needed additiomal equipment,
supplies and materials, the latter to provide it with a two-year inventory.

SD should review its critical training needs and begin scheduling training

for key individuals as well as key operational units as soon as feasibly
possible.
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Country: Sri Lanka

Project Title: Agricultural Base Mapping Project
Project Number: 383-T-0045; Loan Number: 383-T-20

Project Dates:

a. First Project Agreement: Pebruary 28,1978
b. Final Obligation: February 28, 1978

c. Project Activity Completion Date (PACD): November 30, 1983

Project Funding:

a. A.I.D. bilateral funding (loan): $4,500,000

b. Host Country Contribution: $1,918,000 (equiv.)
Total Project: £6,418,000

Mode of Implementation:

a. Direct procurement by the Survey Department with A.I.D.
assistance: equipment, supplies, materials and technical
services, including training.

Project Design: A.I.D. and Resource Development Associates

Responsible Mission Officials:

a. Mission Director: Thoumas Arndt, A.1.D. Representative,
1976-1978;
Sarah Jane Littlefield, Mission Director, 1979 - present.
b. Project Officer: Jeffrey W. Evans, 1977 - present.
Previous Evaluation and Reviews:

None, other than informal USAID/Survey Departtment reviews.

Cost of Present Evaluation: {(Budget figures only)

a. USGS Contract: o, $40,000
b. Development Associates, Inc. Contract: $17,962
Total $57,962
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SECTION I1: CONCL&NS AND RECOMMENDATIONS O

Tae major findings and conclusions of this evaluation are summarized
here, each followed immediately by one or more recommendations that
derive from the respective conclusion or "finding". Where appropriate,
references are given to Part II, Section y, indicating sub-sections
upon which those conclusions or findings are based.

¥P: Project Paper
SD: Survey Department of Sri Lanka
ET: Evaluation Team

ABMP: Agricultural Base Mapping Program -

USGS: United States Geological Survey




UAJQR RECOMMENDATIONS AND CONcelous

Operation Analysis

The PP described an operational approach, schedule, and rssources
required for the SD to produce nationwide coverage of two ABMP
map series' within a six—-year time frame. The ABMP has suffered
significant delays dve primarily to long procurement cycles for
aircraft, equipment, materials and initial technical assistance,
and to lazbor management constraints resulting in poor worker
motivation, high turnover, and restriction to single shifts. The
gchedule proposed in the PP, based on an AID-financed feasibility
study, was clearly over-optimistic with respect to staffing
requirements, productivity, and procurement scheduling. The SD
has continuously reacted to delays by readjusting schedules and
implementing operational procedures necessary to begim production.

Now that most of the resources required are in place, the SD has -

proposed a schadule for a 4~year completion of 1:50,000~scale

maps and liwmited production of 1:10,000-scale maps in priority
areas. The ET feels that this plan, with minor variations, is

the best approach with respect to requirements by user agencies,
reasonable workflow estimates, effective use of available capacity,
and budget comsiderations. Part 11, Sect.V, ss 2.5).

Recommendations:

The SD should initiate production of the 1:50,000-scale series
immediately, using their proposed approach, with a completion goal
of 3 to &4 years. Limited production of 1:10,000-scale maps should
be done simultaneously for identified high priority areas, as
planned,using capacity not critically meeded to complete the
1:50,000~scale series. The SD should gear up smooth workflow for
consistent long term 1:10,000-scale production of about 200 maps
per year, ouce the 1:50,00C-scale series is completed. Efficient
procedures and unit costs should take precedence over a target
completion date for the 1:10,000-scale series.

Map Production Process:

An evaluation of the map production processes, phase-by-phase, has
indicated that the SD has implemented an effective techmical approach.
Generally, procedures are consistent with those recommended by the
PP. Deviations from the PP are, in most cases, warranted. The
initial problems with circraft and acquisition of aerial photos have
been corrected. The aircraft is operational and the flight and
maintenance agreement made with the Sri Lanka Air Force is very
adequate to meet future needs. (Ref. Sec.V, ss 3.1.3). Remaining
procedural problem areas are in aerial triangulation (ref. 3.4.3 and 3.53
d)lettering (3.9.3), 2nd printing (ref. 3.12.3). In most cases,
deficiencies had been already identified by the SD with appropriate
plans for improvement.



Recommendation

The current agreement with the Sri Lanka Air Force should be continued
to complete high altitude photo coverage in 1983 followed by systematic
lower altitude coverage for the 1:10,000-scale series. Aerial triangul-
ation capability should be implemented immediately with the technical
assistance which SD has reguested from USGS. The lettering operation
should be improved by immediate procurement of a photo-typesetter and by a
map design change consolidating all lettering into a single black

color. The third printing press should be installed and necessary
training in printing and ink technology should be initiated to avoid

a printing botriemeck. As plamned by the SD, the number of printed
copies per edition should be considerably reduced from the PP plans.

Facilities:

The SD has recently completed (about thrze years behind schedule) most of
the facilities changes recommended by the PP. The electrical system still
suffers occasional voltage fluctuations and community-wide "brownouts",
not considered serious to the ABMP. The air-conditioning system is
functional, although generally turned off during non-working hours to
reduce electricity costs. This has caused unstable temperature and
humidity over a 24-hour period which adversely affects stability of
materials. The PP recormendation to consolidate the two photo labs has
not been done and is deemed unnecessary by the SD. ({Ref. Sec.V, 4.3).

Reconmendations:

The SD should maintain consistent temperature and humidity in the plate-
making and printing facility over a 24-hour period. This might be done
by zelocating platemaking “nto the printing facility and by keeping the
airconditioning continucusly on or continuously off. Comsolidation of
the two photo 1aks is not necessary. Light leaks in the map finishing
lab sheuld be sealed, Photographic materials requiring refrigeration
should be stored in cold storeage, requiring more effective.juse of the
cold storage facility. 7

Equipment :

Most of the equipment recommended by the PP has been installed and is
operational. Due to underestimation of equipment costs by the PP,
based on the feasibility study, and to inflation and procurement delays,
many items were considerably more expensive than estimated and caused
scheduling delays. Approximately $1,880,000 has been expended for
eguipment using loan funds: $119,025 over budget. Many recommended
items were deleted by the SD which were considered umnecessary or of
a lower priority to avoid further cost overruns. Some items planned
for AID loan funding were financed instead under a Swiss project.
Some additional equipmwent,totalling about $110,500, is .still required
for effective implementation of the ABMP. Equipment maintenance
continues to be a2 problem due to the complexity of new systems,
especially in electronics, and the inability to bring in American or

European factory representatives on an on—-call basis. (Ref. Sec.V,
ss 5.1.3 and 5.2.3).
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Recommendations:

Loan funds totging about $110,500 should be used immediately to
procure equipment vital to ABMP. Major items include a photo~type-
setter and related processor; accessories for photo-—lab cameras;
and spare parts fer aircrafr, photographic processors and the
printing presses. In-house equipment maintenance capability should
be improved by additional factory training in photogrammetric,
photographic, and printing equipment.

Materials:

As with equipment, estimated cost of materials was grossly under-
estimated in the PP, In addition, the amount of materials required
per map were underestimated. There has also been an enormous escal-.
ation in price for most materials. The SD has used a combination
of loan and SD funds to build up a modest inventory. The ET feels
that this inventory is not sufficient to meet the needs of the proposed
operztional plan for the nex- several vears. Specific material negés
for a two-year program have been identified, totalling an estimated .
130C,05C in expenditures., Maintenance of &r adequate supnlv of materials
for a 200-map per year level of producticn in the future will wiil
require an additiomal $175,000 per year, plus inflation. Within the
SD, inventory and procurement planning methods have a tendency to be
short-sighted which could ecause significant delays preventing smooth

1
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Recommendations:

Materials, totalling about $300,000, required for the next two years
should be ordered now in order to meet the neads of the recommended
short-term operational plan. The SD should plan to procure additional
materials costing $175,000 plus inflation for at least eight years
beyond 1983. The following actions should be initiated to reduce
materials costs: (a) single-color lettering; (b) reduced number of
colors (i.e. eliminate yellew); (c} reduced edition size per map:

and (d) switch to diazo coated Press plates instead of pre-sensicized
plates. The SD should improve ilong term planning and monitoring of
materials used or needed, possibly by centralizing the supervision of
these functions.

Technical Assistance and Train%gg

Technical assitance has not been utilized to the extent envisioned in
the PP. The SD contracted with a ¥.8. firm to provide up to 36 months
services of a long-term techmnical advisor, up to six months of services
of a photo-pilot imstructor and other miscellaneous short-term advisory
services on as needed and optional basis. The photo-pilot services
were provided in a three-month period. The ilong-term technical

advisor provided effective services, including on-the-job training,

the conducting of some training course and the preparation of a manual
on cartographic procedures. His services were terminated after & stay

of eighteen months in-country, due to his medical evacuarion and
subsequent death.



S ovewa e LCLG LODSULLAULS ang recANiszans. Additional lean-financed
technical assis e has been requested for aerigi trianguiation work
and i1s scheduie begin late this month or ea June.

Substantial effective technical asgistance for the Center for Remote
Sensing (which incorporates many of the functions originally planned
for the User Assistance Center) has been provided under a Swiss-
funded remote sensing project.

Funds were designated in the PP budget for five areas of training:
(1) remote sensing training coursefseminar in Sri Lanka; (2) USGS
training courses in the US; (3) international study fellowships;
{4} equipment familiarizatiom, and (5) international conference
attendance, (the later designate¢ for management-level personnel).

The remote sensing training course was underway during this evaluation
and conforms with original plams, bur is not finznced by AID.

?quxpmgnt familiarization courses have been held, financed from training
unds in the ABMP loan budget as weli as in cenjunction with equipment ~
procurement costs. The latter have not always been totally satisfactory,

partlcular%y ?he training given in conjunction with th. acquisiton of
the new printing presses.

A major changg %n t?e utilization of training funds has been to substitute
?echnlcal tralnlng in India for the broader international exposure envisioned
in the PP for senior staff as well as for technical staff. This changs

enabled SD to train more technical staff at a considerable savings, thus

accounting for the large balance of unexpended remaining in ;™ ini
in "™e rrai
component of the budget. ® e

Additional training needs have been identified by the SD and the ET has

_ re;pz?ded to the suggested list in pPreparing its recommendation (Ref.Sec.V
ss7.4). o

Recommendarion:

The ET agrees with the SD that long-term technical assistance is not
required and that the only short-term technical assistance needed at this
time is for assistance in solving some aerial triangulation problems.

The request for this assistance was made by the SD before the ET arrvived
in~country, and the ET endorses this request feeling that such assistance
is critical to the solution of a major bottleneck in photogrammetry
operations.

The ET recommends that the SD should make immediate plans to secure specific
training to improve current deficiencies which have been identified elsewhere
in this report. The cost of this training is estimated at $50,000

(Ref. Sec.V, ss 7.4). 1Identified training needs include management eXposure
to other mapping agencies, such as USGS; analytical photograsmetyy, ptint~
ing and ink technology, half-tcome photography, airplane mechanics, equipment
maintenance and operation, and routine technician training.
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performance of relatively complex job duties. There is a tendency for
trained or highly @ivated workers to leave the mment service,
attracted by substially higher salaries offered ®lsewhere. This is a
sys*emic problem with government service universally, but seems especially
ser.ous in the context of this project in Sri Lanmka. It was quite under-
estimated Oor overlooked in the PP. To carry out the proposed production
pPlan, the SD proposes increased staffing, especially in the drawing office.
Staffing capacity requirements projected by the ET confirm a critical short-
age for those map finishing phases performed in the drawing office. The
method of production management used by the SD tends to be crisis-oriented,

lacking centralized monitoring of workflow, cost accounting, and resource
planning. (Ref. Sect.V, ss 8.3).

Recommendation:

The SD should plan on salary support for 250 technical staff exclusive of
management and laborers, to meet the proposed operational plan. Two
critical positions, Chief Photogrammetrist and head of the printing room,
should be immediately fililed with technically qualified people. Three or
four photogrammetric technicians should also be immediately recruited.

By 1983, over 100 draftsmen should be assigned for the Preparation and
Drawing Office units. To meet the proposed schedule, the SD should
institute incentive pay to reward productivity. It is not recommended that
SD initiate a double shift, given the current labor mamagement constraints.
The SD should centralize a plans and production management staff functionm
to improve workflow monitoring, mainrain production costs, and perform
short and long range resource plamning.

A self-contained User Assistance Center as proposed by the PP has not been
implemented. However, most of the original objectives are being met through
the SD Center for Remote Sensing (CRS) or other user-oriented services of the
SD. A Swiss grant, providing equipment and over six man-years of technical
assistance, has provided the means to develop the CRS to be auite responsive
to the needs of user agencies concerned with resource planning. The emphasis
of the CRS is on use of both satellite imagery and cémventionmal photography
for resource applications. Other units within the SD earry out map sales,
photo sales, and special surveying or mapping projects which are user-
specific. Other Sri Lanka government agencies as well. as implementing
agencies for various rural development projecis are gemerally satisfied

with the level of support and assistance provided by the SD. (Sect.V, s8.9.3,
and 92.4).

Recommendation:

The SD should maintain the Center for Remote Sensing as an operational user
assistance center semsitive to applicatioms of this technology for resource -
agencies. The CRS should be self-supporting by grants or pay-for-services.

The SD should alsc continue the current level of mazp and photo public

sales and support surveying or cartographic special projects within available
capacity. It is not racommended, at this time, to form a User Assistance
Center as originally designed. It is not recommended to procure additional
remote sensipg equipment with loan funds.

io
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Intermediate Sﬁc@i&nd-‘ﬁse Mapping: . e

The SD has planned to include the same land-use categories proposed Tu:

the 1:10,000-scale series for the 1:50,000-scale series. The land-uyse
mapping is a time-intensive activity for photo interpretation, scribing,
and cclor separation processing. Concurrently, for a number of districts,
the Center for Remote Sensing (CRS) is producing land-use maps at 1:100,000-
scale using old 1:63,360 maps for the planimetric base. This is an
apparent duplication of effort aimed at the same user agencies who need

land-use categories for resource planning or monitoring. ({Ref.Sect.V,
§s.2.5.2).

Recommendation:

The SD should consider elimination of land-use categories on 1:50,000~
scale maps, resulting in the potential tc shorten the target completion

by over a year. Compiled and edited 1:50,000-scale bases should be
supplied to the CRS for 1:100,000-scale landuse mapping on an up-to-date
base. Ultimately, after initial publicatior of 1:50,000-scale topographic
maps, the 1:100,000-scale copy could be enlarged to 1:50,000-scale -
for a land~use overlay if user agencies identify such a requirement.

(i)

This is a2 suggestive recommendation, which SD has taken under advisement.
SD was not prepared to =adopt such a recommendation when the ET made it.

Alternative Procedures for 1:10,000-Scale Mapping

1dentifiald $n manealiietas Ma O Lo—irs | e

L EY. igenmtiiiec inm eonciusion Ho.2 szbove, current 8D procedures
are adequate for ABMNP operatioms. There are a number of phases, however,
which are using outdated or inefficient methods. While it is recognized

that dramatic changes of procedure are disruptive in the short-term,
some changes are worthy of consideration for the benefit of long~term

efficiency and low unit costs. (Ref. Sec.V, ss 2.5.3).

Recommendation:

The SD should considetr the following procedural changes for long-term
1:1G,000-scale mapping after completion of the 1:50,000-scale series:
(&) use of up-to-date low altitude (i.e., 1:10,000 feet) interpretation
pPhotos for up-to-date feature ciassification; (b) field classification
before photogrammetry using yyoto-interpretation and annotation methods
with low altitude photos; {c) scriting instead of pencil copy for
photogrammetric manuscripts; (d) increased use of computer software

to aid photogrammetry; (e) single color lettering; (f) elimination of
yellow coler; (g) use of rectified or orthophoto imagery at 1:10,000-
scale for a short term, low cost temporary product.

In most cases, training or visitation of operational managers to
agencies such as USGS would be recommended before implementationm.

Additional Equipment:

Equipment needs vital to ABMP have been identified in conclusion No.4
above. However. to improve flexibility or capability, the SD has
identified additional equipment deemed desirable. The ET has also

11



identified some
and S0 budget sub

sirable options depending on
port. (Ref. Sec.V, s5.5.1.3)

operational approach

Recommendation:

The SD should procure additional equipment wbich improves capability to
meet user needs other than that defined by the ABMP if alteruative funds
are available. About $329,000 ip equipment has been identified by the

ET deemed worthy of consideratisn, ineluding a new aerial camera, roll
film and paper processors, surveying equipment, a digitized coordinate~
graph, and nn orthophoto ailcachment to an existing photogrammetric plotter.

X
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