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Thfs Evaluation Report rep~esents the considered, professional 
opSrrPnn of she Evaluarfan Team based essentially on emprirical 
judgement, The EBndings, eoaclusioas a d  recommendations do not 
necessarfly represent ghe opinions of either the Survey Department 
or the VSAXD, Some issues may have been avexlaomked by the 
Evaluat%m Team, given the s'noxt period of time available fo r  
research, data coHlection, interviews, meetings and observation 
Erlps. SMlarIy, same of the data or information, particularly 
that cmtained in the appendices, may be found to be incomplete 
or even haccurata. Readers are invited to submit any divergence 
of apinbn or suggest coxrectfcms in data by corresponding directly 
~ 5 t h  USA~ICalsmbo, ,  

The Evaluation Team expresses its appreciation for the very 
curdla1 welcme and cooperation afforded by the Survey Departmenc, 
at a l l  levels. Without the full cooperation of management and -- 
the heads of productioa units and staff, the Evaluatlan Team 
would kt have been able to cumplete bts  assignment. Discussims 

s 

w m e  ciandfd and friendfy. The Team was able Co proceed with 
i t s  scap of work wdth a minimum of organfza'tfortal de ta i l  and orsent- 
atson. 

N e e d l e s s  to say, the suppart of OSAID was fadfspeasible fox 
the Team to perform thk tab assigned t o  it. Thfs was given, 
fuUy and cheerfully, The rean expresses fts gratitude to a l l  
mgB\bers of 
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. PraiectPuxp~se: eet the mapping requirements rural development in 
anka . a 

Purpose of th i s  Evaluation: 

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

2 -  determine if the project can be completed in 2ppraximately t w o  
years; and 

3. i f  t h i s  is not possible, determine means Tor completing the project 
in alternative time spans and resources necessary for the  Survey 
Department to sustain and complete the project taking into account 
modifications i n  t3r project chat may be necessary- 

Sunanarp of Findings: - 
The project was originally designed to assist the Sumey Department {SD) of -- - 
Sri  Lanka in acquiring the necessary equipment and technology t o  meet the 
demands on i t for the $am&qf son -32: w e d a t e :  q ~ ; : ~ ~ g ~ e & ~ , s ~ ~ ~ & . ~ ~ g &  
p5ority 'basis, t o  Be :utflized in z%xaS2 d e ~ ~ p p m d f i  Pr~3ec2:p3~@43 and 
implementation. Current maps were out-dated or d i d  nor contain sufficient 
back-up, detai led data to meet the  needs of anticipated accelerated rural 
development activities of key Government of Sri Lmka (GSE) departments 
and mrinistries as well as ia~ernatianal development and donor agencies, 

The Evaluation Team (ET) found that the pressure on SD fdx this t y ~ o f  
,service is even greater now than when th* project was first co~cei-:ad and 
planned. me pace of dqelbpment activities, particularly in rural areas, 
has quickened in response to current GSL pol ic ies  arid plans, The project 
resmins a priority of the Minsitsy of Lands and Land Developlent xeceivirrg 
the personal arzenfion of the Secretary of +be Xhis try  of Finance and 
Plannhg. 

%iPe the purpose of the project is officially reiterared, there hwe been 
three major revisions of the projecc plan, particularly the implementation 
plan and sehodule whcch alter certain key aspects of the project as 
olriginaPPy p l a n e d  ;and iterated in  the Project Paper (FP). me .most 
hportant change has been the timframe. It wss estimated a+, &a time the 
PP was prepared that ehe project la 1:10,0M and 
a 1 :50,000 scale map) c o k d  the planned expiration of AID 
participation in the project Because of fate project 
start-up, delays* in materials procurement, and 
prablexms in contracting for facilieies renova~bon, SD revtsed its plans 
to suggest new cakqle;ian dates for the two map series.  %ese extended 
Beyond the AID fr~jecr Activity Completion Date (PACT)). 

. . .  
?he other outputs w re L p aff s t ~ d - b y  the new SD plans: I, 

provision of specific, =and $.atacm a priority development 
project and area basis; trained pilacs and phot,o~ra~hkers : trained and 
User Assistance Centez staff; a functioning 3ser Assistance Center (OAC). 

*due, in part, t o  inaccurate sour-&, origin and cost estimates provided by 
the AID-financed feasibi1i . t~ and d e s i g n  contractor and, in part, to rmforeseea 
cost escalation for certain items and unforeseen procurement problems which 
extended the time originally a l lo t& for procurement. - - 

1 



saysuLicant assistance zrom a Swiss-funded remote sensing project. IC is t h e  intent-' 
ion of the SD that,  fact ,  the CRS will perform ole  of the UAC and that llAC f 
functions rather th ts actual establishment be d as a project output. 

The ET found the l a t e s t  ( A p r i l  1981) SD plan, prepared prior ro  ET arrival, tc be 
feasible, with f e w  modifications, i n  terms of dealing with the production of the two 
m p  series. Priority has been assigned to the complerion of the 1:50.008-scale 
series in a three-to-four year t i m e  span w i t h  no specific date assigned fm the cqur- 
pletion of the 1:10,000-scale map series, other than to estimate that it w i l l  probably 
y g r e a t e r  detail 'naps and a a t a  canebe 
hsndled by SD on an assigned p r i ~ r i t y  basis for specific development projects and 
areas, without causing undue violence to the production schedule of the 1:50,00U-. 
scale map. I t  was f e l t ,  and the ET concurred, that t h i s  map would provide suff ic ient  
detaii for most user agencies and that specific requests could be entertained for 
greater detail. 

To mset th i s  neu plan and production schedule, SD has indicated additional needs which 
it wishes to  m e e t ,  utiiizi-ng some sf the baTance in the AID loan. These are for 
addit ional  equipment, materials, supplies, training and some short-term technical 
assistance. The Evaluation Team has reviewed these various l i s t s  with SD and has - 
segregated out for reeonmendation those which are urgently needed, should and can be 
procured during the remaining lif e-of -proj  ect and will significantly contribute to 
meeting rhe project purpose. These total  a~~roxirrately  $750,000 (including some 
pipeline items and cantingeacies) out  of a current loan balance of $1,350,000. 

me ET believes that the SD bas j u s t  about reached the point where smooth production 
of the anticipated rezjor 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 years behind schedule, has actually only recently entered whac could be  

- 
desienated as nroductlon implementation, Most activities up till mid-1981 were  of 
a greparatary nature, i.e., procurement, facLlities renovation, technical ass5stance 
and training. If the SD is able to keep to its recent plan, reviewed and conrmeated 
on by rhe ET, the ET believes that the p r o j e c t  purpose basically w i l l  be m e t  within 
the revised timeframe. The original schedule, even if  no procurement and related 
problems had been eficourAere2, was grossly optimistic under any circumstances. 

The fact that  the project is managed by a Deputy &wveyor-General, the second rung of 
authority w i th in  the SD, i s  indicative of the priority the p r o j e c t  is accorded within 
the Departnent. SD management was found to be capable, active, ezthusiastic and hard 
working. Both SD staff  and management are and have been aware of the major problems 
faced i n  the project a d  have f lex ib i l i ty  both i n  dealing with and in.t&ing 
appropriate steps to  correct these problems. These were discussed with considerable 
candor, 

The ET found that USAID Mission staff w a s  aware of the status and problems of major 
facets of the p r o j e c t ,  sensitive to  the SD's requirements, and maintains excel lent  
rapport with departmental personnel. 



1. The SD should in te production of the 1:5Q,00 ale map series 
immediately, usi eir proposed approach, dth 
of three to four s. Limited production of 
should be done simlraneously only for designated high priority 
projects and areas. 

2. SD should avail itself of the planned USeS technical assistance and 
immediately implement aerial triangulation capbi l i ry .  

3. SD should initiate procurement sf critically needed additional equipment, 
supplies and materials, the letter to provide it w2th a two-year inventory. 

4. SD should review i t s  critical traiaing needs and begin scheduling training 
for key individuals as well as key operational units as soon as feasibly 
possible. 



I. EQvmtry: S r i  Lanka 

2 .  Project Title: Agricultural B a s e  Mapping Project 

3- Project NIder: 383-T-0045; Loan Number: 383-T-20 

4. Project Dates : 

a. F i r s t  Pxaject Agreement: February 28,1978 
b. Final Obligation: February 28, 1978 
c .  Project Activity Campletion Date (IPhCI?]: November 30, 1983 

5 .  Project Funding: 

a. A.I.D, bilateral f a d i n g  (loan): $4,500,000 
b Host Counzry Contribution: $1,918,000 (equiv-) 

Total Project: $6,418,000 

6. Mode of Implementation: 

a. D i r e c t  procurement by the Survey DepaxMenr with A.I,D, 
assistance: equipment, supplies, materials and technical 
services, including training. 

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

8. Responsible Mission Officials: 

a. Mission Direceor: Tbomas h d t ,  A.I .D.  ~epresentative, 
1976-1978; 
Sarah Jane L i t t l e f i e l d ,  Mission Director, 1979 - present. 

b, Project Officer: Jezfrey W. Evms, 1977 - present- 
9. Previous Evaluation and Reviews: 

None, other than informal USAIDJSurvey Departtment reviews. 

10. Cost of Present Evafwtion: (Budget figures only) 

a. USGS Contract: $40,~00 
b . Development Associates, Inc. contract : $17.962 

Tot a1 $57,962 



QNS AND RECOMMENDATIONS 

The major findings and conclusions of this evaluation are suzmnarized 
here, each followed immediately by one or more recommendations t A : t  
derive from the respective conciusion or "finding". Where appropriate, 
references are given to Part XI, S e c t i o x ; ~ ,  indicating sub-sections 
upon which those conclusions or findings are based. 

PP : Project Paper 

SD: Survey Department of Sr i  Lanka 

ET: Evaluation Team 

ABW: Agricultural Base Mapping Program 

USGS: United States Geological Survey 



1. Operation Analysis 

The PP describe6 an operational approach, schedule, and resources 
required for the SD t o  produce nationwide coverage of two ABMP 
map seriesbvithin a six-year time frame. The ABMf has suffered 
significant de lays  due primarily to long procurement cycles for 
aircraft, equipment, materials and initial technical assistance, 
and to labor management constraints resulting in poor worker 
-poz+ya%Zcq high turnover, and restriction to single shifts. The 
s c h e d ~ l ~ - ~ r o ~ o s e d  in the PI; based on an AID-financed feasibility 
study, was clearly over-optimis tic with respect to  staffing 
requirements, productivity , and procurement scheduling. The SD 
has continuousiy reacted to delays by readjusting schedules and 
implementing operational procedures necessary to begin production, 
Now that most of the resources required are i n  place, the SD 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 thaZ chis plan, with minor variations, is 
the bes t  approach with respect to requirements by user agencies, 
reasonable workflow estimates, effective use of avaZ.lable capacity, 
and budget considerations. Part 11, Sece.V, ss 2.5) .  

Re commendat ions : 

The SD should in i t iate  production of the 1:50,000-scale series 
immediately, using their proposed approach, with a completion goal 
of 3 to 4 years, Liplited production of 1:10,000-scale maps shculd 
be done simultaneously for identified high priority areas, as 
planned,using capacity not criticoily needed to complete the 
1:50.000-scale series. Tbe SD should gear up smooth workflow for 
c.onsisteat long term 1:10,000-scale production of about 200 maps 
per year, once the 1:50,000-scale series is comple+ed. EfSicient 
procedures and unit costs should take precedence over a target 
completion date for the i:10,000-scale series. 

2. 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 w i t h  those recommended by the 
PP, Deviations from the PP are, i t s  most cases, warranted. The 
i n i t i a l  problems with aircraft and acquisition of aerial phatos have 
been corrected, The aircraft is operational and the f-t and 
maintenance agreement made w i t h  the Sri Lanka Air Force $9 

adequate to-meet ruture needs. (IRef. Sec.V, ss 3.1.3). 'Remaining 
p r o c e d u r a f : r e  in aerial triangulation (ref. 3.4.3 and 3 . 5 3  
d)lettering (3 .9 .3 ) ,  and printing (ref. 3.12.3). In mst cases, 
deficiencies had been already ident i f i ed  by the SD with appropriate 
plans for improvement. 



The cgrrent agreemer*.s w i t h  the Sri Lanka A i r  Force shouirl be continued 
to complete hi h altitude photo coverage in 1983 followed by sys~ematic -+ lower a rlrude coverage for the I:10,000-scs-le s e ~ i e s .  Aerial trlaiigul- 
atian capability should be implemented immediately with the tesknical 
assistance which SD has requested from USGS, The lettering s;iesation 
should t e  improved by i-ediate procure-nt of a $hoto-typesetter .sad by a 
map design change consolidating all l e t g e r i ~ g  into a single black 
color. The third printing press should be installe2 and necessary 
training in printing and ink technology should be ini t iated .co avoid 
a printing bottleneck. As planned by the SD, the rider of printed 
copies per e d i t i m  should be considerably reduced from the PP p1m.s. 

3, Fac i l i t i es :  

The SD has recently completed (about three years behind schedule) mast of 
Che facilities changes recommended by the PP The electrical system szill 
suffers accas ional voltage f ;luctuarions and comuni ty-wide .- - 
not considered serious to the ABMP. The air-conditioning system is 
functional, although generally turned off during non-working hours to 
reduce electvic?ty c o s t s .  This has caused unstable temperature and 
humidity over a 24-hour period which adversely af fec ts  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 ) .  

Rerammendat ions : 

The SD should maintain consistent temperature and humidity in the p!~te-- 
&king and printing f a c i l i t y  over a 24-hour period. This might be done 
by relocating platemaking into the p r i n t k g  k a c i i m a n d  by keeping the 
airconditionicg continuously an or continuously off. Consolidation of 
the t w o  photo labs is not necessary. Eight Lzaks in the map finishing 
lab should be sealed. Photographic materials requiring refrigeration 
should be stored 2n cold s toreage, requiring more ef fecfive-i.use of the 
cold storage facilPty. 

4 ,  Equipment: 

Host of the equipment recommended by the PP has been installed and is 
operational. Due to  un&restimation of equipment costs by the PP, 
based on the f eas ib i l i t y  study, and to inflation and procurement delays, 
many items were considerably more expensive than estimated and caused 
scheduling delays. A?proximately $1,880,000 has been e-qended for 
equipment using lorn funds: $119,025 over budget. Many recommended 
items were deleted by the SD which were considered unnecessary or of 
a lower priority to avoid further cost overruns. Some items planned 
for AID loan funding were financed instead u n d e r a S w i s s  roject. 
Some additional equipment, totalling about $110,5OO, is i s t h t q u i r e d  
fox effecrive implementation of the &MI?. Equipment maintens-ice 
co~tinues 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 b a s i s .  (Ref. Sec-V, 
ss 5.1.3 and 5.2.3). 



prdcrzre equipment vizal to ASP!?. Major i t e m s  include a photo-ry_ne- 
Setter and related  processor^ acrPSs - orkes for photo-lsb cameras; 
and spare parts for aircr?,ft, phato~rapfiic . . _ _ _ -  processors an2 rhe 
print inq presses. ~r;-housy equipment malnrenance c q a b  ility should 

*b@roved by additional factory training in photcgsametric, 
photographic, and p r i ~ t i n g  squipment. 

5. Materials : 

As with equipment, estimated cost of materials, was grossly u~der-  
esti-dated i.n the PP. In agdition, the mount of m a t e ~ i a l s  required 
per nap were underestimated. There has also been an enormous escal-. 
ation in price f o r  most materials. The Sl7 has used a co&ination 
of loan and S 3  funds to build up a modes'c inventory. The ET feels 
that t h i s  inventory is not sufficient t o  meet the needs of the proposed 
operational plan for the nexc several years. Specific matezial needs . - 
f ~ 8  two-year program havc been id'cntirie2, t o t d l i n ~  an estiaatez 
+ - C. ? -, , -- ----. 
tl.?&L ln P x p 6 n l r e s .  Psintenancc oE EE zGe~uate supply 6ateriaPs 
Zor a 200-map per yesx revel of prodrrcrim in the futare w i l l  will 
require an additional $175,000 per year, plus inflation. Within the 
SD, inventory and procurement planning methods kave a tendency t o  be 
short-sighted whish could cause significant delays prevetlti~:; smooth 
workflow or meeting planned schedules.  (Ref.Sec,V, ss.5.3). 

Recommendations: 

Haterials, t o t a l l i n g  about $300,000, required for the next two years 
should be ordered now in  order t o  meat the needs of the recommended 
short-term operational plan. The SD should plan t o  procure additional 
materials costing $175,000 pTus inflation for at least eight years 
beyond !583. me following actions should be ini t iated to reduce 
materials costs ; (a) single-color lettering; (b) xeduced n m h r  of 
colors (i.e. eliminate yellow); ( c )  reduced e d i t i o r ,  s i z e  per map; 
am3 (d) switch t o  diazo coated press plates instead of pre-sensitized 
plates, The SI) should inprove long term pla~ning arid conitoring of 
materials used or needed, possibly by centralizing the supemision of 
these ftjnctions . - - 

Technical assitznce has not been utilized to the extenc envisioned in 
the PP. The SD contracted with a G . - H r n  ro provide up to 36 mo- 
services of a long-term technical advisor, up to six months of services 
of a photo-pilot instructor and other miscellaneous short-term advisory 
services or as needed and optional basis. The photo-pilot services 
were provided in a three-rnonth 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 cartogrjphic procndures, His services were terminatd zfter a s t a y  
of eighteen months in-country, due to h i s  medical evacuation and 
subsequent deatk . 



--.--- r=*ru c u z r j u i L a r t L s ;  ana cecnnrc~ans, ~ddrsianai Loan-financed 
technical assi ce has been requested for ae triangulation work 
and is schcedul o begin late this  moarh or e ~ u n e .  

'7 
Substantial effective technical assistance for the Center for Remote 
Sensing (which incorporates many of the functions originally planned 
for the UseF Assistance Center) has been provided under a Swiss- 
funded remote sensing praj ect  , 

Funds were designated in  the PP budget for five areas of training: 
(1) remote sensing training course/seainar in Sr i  Lanka; (2) USGS 
training courses in  the US; (3) international study fellowships ; 
(4) equipment f amiliarizat lon, and (5) international conference 
actendance, (the later designated for management-level personnel). 

The remote sensing training course was underway during t h i s  evaluation 
and conforms with original plans,.but is not financed by Am. 
Equipment familiarization courses have been held, financed from training 
funds in the ABXP loan budget as well as i n  conjunction w i t h  equipment -- - 
proccrement costs. The la t ter  have not always been totally satisfactory, - 
particularly rke training given in conjunction with the acguisiton of 
the new printing presses. 

A major c~ange in the ut; ization of training funds has been t o  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 budget, 

~dditional training needs have been identified by the SD and the ET has 
. responded t o  the suggested list in preparing its recoannendation <Ref.Sec.V, 

s s 7 . 4 ) .  

Re commend at ion : 

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 
t i m e  is for assistance in solving some aerial ~riahgulation problems. 

The request for this assistance was made by the SD before the ET arrived 
in-country, and the ET endorses this  request feeling that such assistance 
is critical to the solution of a major bottleneck ifi phtogra-try 
operations- 

The ET recommends that the SD should make $mediate dans to secure specific 
fraining to improve current deficiencies which have been identified elsewhere 
in this report. The cost of this training i s  estimated at  $50,000 
( R e f .  Sec.V, ss 7 - 4 3 .  Identified training needs include managemem exposure 
to  other mapping agencies, such as USGS; analytical photograraetm,.ptint- 
ing and ink technology, half -t one photography, airplane mechanics, equipmeat 
nainesnance and operation, and routine technician training. 



A - - - - - + - - -  

performance af relatively complex jab duties. is a tendency for 
trained or high tivated workers to leave th emment service, 
attracted by su tially higher salaries offe Isewhere. T h i s  i s  a 
spstedc problem with government service universally, but seems especially 
serious in the context sf this project in S r i  Lanka. Pt was quire under- 
estimated or overlooked in the BP. To carry out the proposed production 
plan, the SD proposaincreased staffing, especially in the drawing office. 
Staffing capacity require-ants projgcted by the ET confirm a critical short- 
age for those map finishing phases performed in the drawing office. The 
method of product- -WI hy & SD - tends t o  be crisis-orxented, 
fackrnn eenrralized monitoring - of workflow, cost a c c c u n i r ~  

'planning. (Ref. Sect-V, ss 8.3). 

Recommendat ion: 

The SD should plan on salary support for 250 technical staff exclusive of 
management and laborers, to meet t"n proposed operational plan. Two 
critical positions, Chief Photog~~'111~11etrist and head af the printing room, 
should be hnediarely filled 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 ioeet the proposed schedule, the SD should 

3t i s  not recommended that 
abor management cans t raiut s'. 
management staff function 

to improve workflow monitoring, maintain pruductior, costs, and perform 
short and long range resource planning. 

8. User Assistance Center: 

A self-canrained User Assistance Center as proposed by the PP has not been 
bplemented. However, most of the original objectives are being met through 
the SD Center for Remote Sensi~g CCE3.S) or other user-oriented services of the 
SD . $ Swiss grant, providing e&ipmenr & over six marinyears of f echnical 

-has provided the means to develop the CRS t o  be qu-nsive 
to the needs of user agencies concerned w i t h  resource planning. The emphasis 
of the CZS is on use a£ both satellite imagery and c&viyXti,ona~;p~ographp 
for resource applications. Other units within the SB- carry out map safes, 
photo sa les ,  and special surveying or mapping projects which are user- 
specific. Other Sri Lanka government agencies as we1X.a~ implementiag 
agencies for various rural development projects are generally satisfied 
with the level of support: and assistance provided by the SD. (Sece.V, ss.9.3, . 
m d  9 . 4 ) .  

The SD should maintain the Center far Remote Sensing as an operational nser 
assistance center sensitive to  applications of this technology for resource - 
agencies. The CRS should be self-supporting by grants or pay-for-services. 
The SD should also continue the current level of map and photo public 
sales and supporn surveying or cartographic special projects within available 
capacizy. it is not recoknded, at &s t*, t n  form User Assistance 

as originally d e s i w e d .  It is not  recommendpd *- --anal 
=sensine eaui~ment with loG funds. 



The SD has planned to include the same land-use categories proposed for 
the 1:10,000-scale series for the l:S0,000-scale series. The land-use 
mapping is a time-intersive activity for photo interpretation, scribing, 
and color s e p a ~ a t i w  processing. Concurrently, for a n&er of districts, 
the Center for Remite Sensing (CRP) is producing land-use maps at X:lQ0,000- 
scale using old l:63,360 naps for the planimtric base. This i s  an 
apparent duplication of effort aimed at the same user agencies who need 
land-use categories for reswwce planning or monitoring. (Ref.Sect.V, 
ss.2.5.2). 

Recommendat ion: I 
The SD should consider elimination of h d - u s e  categories on 'L:50,000- 
scale maps, resulting in the potential to shorten the target ccr . tion 
by over a year. Compiled and edited 1:50,000-scale bases should be 
supplied ta the CRS for 3:100,000-scale landuse mapping on an up-to-date 

-.. 
base. Ultimately, afrer initial publication of P:50,000-scale topographic'* 
maps, the I:i00,000-scale copy could be enlarged to 1:50,000-scsle 
for a --useoverlay if user agencies identify such a requirement. 

.- This is a suggestive recommendation, vhish SD has taken under advisement. . 
SD was not prepared to adopt such a recornendation when the ET made it. 

LO. Alternative Procedures for I:10,000-Scale Mapping 

Basically, as identified in conclusion No. 2 above, current SD procedures 
are adequate for ABNP operations. 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 far the benefit of long-term 
efficiency and low unit costs. (Ref, Sec.V, ss 2.5.3). 

Re commenda t ion : 

The SD should consider the following procedural changes for lonrterm 
1:10,000-scale mapping after completion of the 1:50,000-scale series: 
(a) use of up-to-date low altitude (f.e., 1:10,OW) feet) interpretation 
photos fox up-to-date feature classification; (b) field classification 
befcre photogrammetry using photo-interpretation and annotation methods 
with low altitude photos; Cc) scribing instead.of pencil copy for 
photogrammetric manuscripts; (d) increased use of computer software 
t o  aid photogranmetry; Ce) single color lettering; ( f )  elimination of 
yellow color; (g) use of rectified or orthophoto imagery at 1:18,000- 
scale for a short term, low cost temporary product. 

In most cases, training or visitation of operatiorial managers to 
agencies such as USGS w~uld be recommended before implementation. 

11. Additional Eauiment: 

Equipment needs vita l  to AB?P have been identgf ied  in conclusion No.4 
above. However, to improve flexibility or tapabilfty,  the SD has 
identified additional equipment deemed desirable. The ET has also 



identified s sirable options depending 
and SD budge ort.  (Ref. Sec.V, ss.5.1.3 

Reconanendat ton : 

The SD should procure additional ehuipment which improves capability to 
meet user needs other than that defined by rbe ABM? if alternative funds 
are available. t $328,000 in epuhment  has been idenrified by the 

deemed wort ~~xlsi&ration, including a new aerial camera,-roll 
v r  processors, surveying equipIlte~~itize-d-d~b~id~nato- 

graph, and an orthophoto attachment CQ an exrsting phof6gramme~aic plotter .  
* .- - ,. . .. . -. . . . . - ..___.._.,,_, 

' ,. *," . 
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PART 11 

Section III : TBE SRX LANKA COETEXT 

1.0: Government of Sri L a s h  Development Plans and Strategy - 1977 

At the t f m e  Z h i ~  prclfeer was first eonscptualizad, as well as when 
the AID loan was authorized, a conmerstone of r'tre Government of 
Srf Lank's (GSL) development policy was the atmimaat of food 
self-sufficiency, This was to be achieved through the inter-linking 
of various rural and agricultural development schaias, programs ar:d 
projects. A major tool to be uti l ized in planning and dmplemeatfng 
these various activities and endeavors was ideatffied: accurate 
up-tadate maps and related data bath far the cwrmtry as a whole and, 
in more specific detail ,  for  priority developmeat areas or projects. 

Csgnizant of the fact that the maps axid data available in the various 
mfnistries and departments charged with the %mple~lentation of this 
policy were insufficient ox out-dated, the GSL assigned tbe task of 
groduehg this material to the Srrntey Department (then a department 
of Ministry of Agriculture and Lads). co, manner An which the Survey 
Department (SD) responded to th i s  c h a I 3 q e  is the topic of the next 
section aV). 

2.0: USAID Strategy - 1977 

Za rwiewisg GSt develtopment plans and strategy, and in ccnjtastion 
wWh diecussloas with various CSL of ff c ls, W U D  focused i t s  develop- 
m a g  assistance strategy om providing assfstance to the GSL .la developing 
projects whjtch would addregs the question of a&ievtng food self-suffidency 
by arese ing  domestic food paodect%on, Early an the development of its 
program, USAXD became ccrnvinecd that one essentf a1 too1 would' be the 
provision of accurate maps and related data. It agreed e t h  the ~eLf- 
aelscssment of the Survey Departmat that ft lacked e@r$a%n key equipment 
and advanced tsehaolegies associated with the otfiizatiari of that 
equipment. It was f a g  that if AID muLd assist PTB fbslarcixlg the 
~ c g u i s f t i o a  of this eqPlfpenf h l u d f n g  an aircraft), the hastallation 
m d  ins tructf en b 3 t ~  t l t i l i z ~ ~ t i o n  of the equipment as well as apecific 
trahhg and advisory eezvices in new ee~:Bzaologics, this would provide 
a s a t  ad? the GSL bu t  d~nur" arganbzarfbsas C ~ E E C B U B ~ ~ I ~  AID i k ~ e l f )  with 
an essentfd planning and imp9m~mtlm toel, These mmiderations l e d  
rn the development of the Agricultural Base IMapp2ng Praject, which i s  
dfscussed in greatex deta i l  in the next section, m). 

3.0: GSL Development ?lane and Strategy - Currat 

The current government was elected in 1977, assrrmizig office in 1978. 
Pt not o d y  reiterated the concern of the previous government that 
Sri "mnka should beeme self-suff8cient in food production, thua dl- 
minating the drain on foreign exchange # pay for f w d  hports, but it 
ckearly staged this as a mafor priorfty kind hst rueted  the vart%ous 
~tBnistrfes concerned with rural and agricultural Bwelogmeat to pursue 
a vigoraus program to aecelexate ach%evemerir of tMs gad.. The pace 



and the inbens i t y  of developraent activitf es k v e  accelerated markedly 
in the Pnterh, particufarly i n  the last four years. While the list 
of potential axd actual GSL clients far the ~servieas of the Survey 
Department remains essentJally the same rs'*t.Bescribsd in the 
Project Paper 6e.g. miais';:riea with portf ol3 .a~ .  ?Ln national planning, 
agricultorra,. BrrfgatPonr, power and Mghways and the M z h w d i  Devslop- 
ment Board) the demand for services bas intensified. The clients now 
hclude aHmnsb: a l l  of the major donor agencies operating an Srf Lanka 
@N agencies, EEC, ADB, EBRD, CZDA, Australhi Hggh Chmmision, as w e l l  
as AID). The Survey Department f inds  it necessary t o  grovPde certain 
data and/or aerial surveys and aerial photoprints for s p e d  f i c ,  priority 
projects in advance of complstingthe planned H:lOBQOO and L:50,000- 
scale maps. 

The Survey Department, therefore, finds an even greater Bern%& for the 
type of semdes the project was designed t o  assist 5t: fa3 providing. 
Corrccrrently it finds zhat the priority crigfBaIly accorded this project 
sad its major outputs i s ,  at  las t  poteatially,in canpetftion wizh the 
priority assigned certalrr prcijects which the GSL feels are essefitfjjif to 
meatbrrg its d e x d q m a t a l  goals, 

4 , 0 :  USAID Development Strategy - Current 
% 19B 8$!?f D wzs aemrdcd f d l  m i r  gin= sat= and I new N s e i a n  
Dfrector appointed in August 1978, The pace of project identffication, 
plaanbg, as w e l l  as fmplementation, has accelereted ~ 5 t h  major azsiBtance 
concentrated in thee  categories: Mahaweli Basin Bevelopeat, Food Pro- 
ductfon and Natural Resource Maaagsment, and 3- Productivity and Well- 
Befag. The first two categorfes directly hpact  an the Gw priority of 
acMeving food self-aufficieacy a d  arc supplementary a d  complementary 
to other donor projects and host governmeat progorams designed w ac'niwe 
the mf foaal goal. 

The need for the servfees of tLb Giir~ey WYa.rt=ent b GVQQ mrr~e ~rbtical 
to the current AID program than when the project. was planned aad authorized. 
USAID contfrrues to stress %he fiarpormnce of capletfng the ABMP vjlthfrr 
khe shortest the-frame feasgbla. It has been sognizant sf the delays 
%yo_ ~ e e f l ~ g  prof+ct aetitrbt,~ terget,s r?nd the reasons Sgr these d d y s .  It 
is open t o  suggestians as t o  how the project could be improved, parefcularly 
from an agerationall standpoint. 

It is In  keeping w i t h  t h i s  desire to assist the Survey Department that 
Ehe USAID scheduled the current eval-atfan- Qzze of the areas which the 
Evaluation Team was instructed study was SD aperatioas from tho stand- 
p o h t  of capaeftg, requf smezits ard et?&drdf~g, =d tic! make recommendations 
an dtenat2ve  approaches to complletiag map production, As a prelude 
ro the waluation, SD prepared a rawly-revised operations plan for the 
MMP. This is discussed i n  detafl da Section V. 



1.Q: With the assignment af prsviddrrg up-to-date maps and related dam tu 
mhistries charged with the hplemenbatf.on of GSL develogmenr policies, 
the Survey Deparhment made a debsrhfaatkm that it would have to 
fnfroduce neat tecblugics requfrimg &oms? rather substanrial outlays 
gar squfpment, including the probable acquisition sf a replacement 
adreraft, The one it had at the tfme was imperative. 

The actual coaceptualf zation of the project began An 1975, when tbe 
Ministry of Agrfculture and Lands requested the Surveyor General ta 
attend a F ~ ~ ~ D P  p l a m b g  sess.lon %n wMch the eaxnpanents of a 
proposed $32,800,080 ZTN afheation were to be discussed. The Survey 
Deparment had prepared a summary paper for a proposed Wat~borral Map 
Service and Aerial Pbmgraphp" project wWch was t b n  estfmated to 
cast $2.3 m%Pl iua .  





Pi-1 review of the Project Paper was held in Washington in August 
w5Ck ~ryiressztaf%~es ftem 'XJSGS- AID. USAXlD/Co1ornb~ and the Survey 
Department part icipatiag . Ther Survey Daparrmenr aorif ied DSAID t b t  
it accepted the Progecr. Paper and 9t was presented to the AID Develop- 
m e n t  Loan Cammletee in laze Septmbsr, The Iwn was authoralzsd on 
30 September 1977 aad the GSL was ofPSc5aUy natifbted of %his approval 
ola 4 October 1977. 



Description of Contents 

This section constitutes zhe analytical section of the Evaluation Report. 
Findings and conclusions oi the Evaluatiun T e a  are discussed under 
-rarious sub-headings with cross-references t o  more detailed discussion 
i.md data in the appendices. With f e w  exceptions, these discussions are 
c~ncluded by listirrg the specific recormendations ef the Evaluation Team. 

Methodology 

me detai led scope of work for the evaluation, including the purpose and 
the general as well as specific topics to be  explored, i s  reproduced in  
Appendix U. The comp-sition of the Evaluation Team, the methodology it 
employed, the contacts it made, arid a summary of materials it reviewed 
are also described in chat 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. 

ion, 

R e v i e w  process steps from the st ;point of workflow, staffing, groduct5vity, 
equipment, and facilities and make recommendations, Process steps include 
aircraft, photo acquisition, air surveys lab, field control, aerial 
triangulation, photogrammetric compilation, f i e l d  edit, scribing, lettering, 
m p  production laboratory, platemaking, and printing, 

Review plans for the operation of a uses assistance center and cemment 
6a'viability - - of sbch'plaas- 

Axrangement and Sequence of Material 

The Evaluation Team fe l t  that the sequence of topics discussed was the 
best manner to present its findings and conclusicms to accommodate 
both the lay as well as the technical reader. Since most readers will 
either not be asquainted 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 i s  generally designated ''PP". 
The actions of the Survey Department (designated "SD") iy"fo1lowing or 
adapting the plan are then smarized.  Finally, the findings, conclusions 
and recomnendations of the Evaluation Team are presented, usually 
prefixed with the designated "ET". (Some findings are mentioned under Zhe 
SD headings, since they came to light in various meetings and interviews 
with SD ~ t a f f . )  

General Observations 

'She f i r s t  , maj ox 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 Washirigton and in COLOIB~O. This was a "given" in the 
evaluasion process requiring no extensive research for corroboration. 



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

(a) Following loan authorization September 1977 there were three majar 
actions which were required to get implementation underway: 

' 

(1) signing of the lam agreement, ( 2 )  meeting the Conditions 
Precedent, and (3)  contracting for the technical advisory services, 
which was excluded from the CP as the only procurement function 
p e d s s i b l e  prior to satisfying the C.P.'s. (This was to allow 
the SD to have a technical advisor on board early on t o  assist in 
procurenlent.) The planned and actual dates are: 

Planned Actual 

Lean authorized Sept . /77 Sept . I 7 7  

Loan agreement signed Nov, /77' Feb. /78 

CP's met Jan. i 7 8  Nov. /7 8 

TA contracted Dee. d77 Sept . /78 

These delays alone set the actual implemenrato: of the project back 
By at least nine months. 

(b) The procurement and delivery of the aircraft were to 'n6~e keen accomplished 
r =&G-- -  by November 1978 with simultaneous srxival of the photo yi iat  hsf====' - -  - - L C  

This actually took place in March 1980, t o o  late in  the season t o  begio 
the aerial photography, which had bee. scheduled to begin in December 1978. 
Project aerial photography did not begin until early 1981. This delay 
resulted from procurement of an aircrafr f &- more complex than envisioned. 

( c )  Procurement sf initiai equipment requirements, xiiiile a2ss exjieriencing i 

similar delays due to delayed start-up of the project, faced a far more 
serious constraint in that the recornended equipment list (incluOing 
specif icatons and pricing provided by the feasibility and project; design 
contractor) was in many instances totally inaccurate, bosh as to prices 
and source. It is possible to assume that out-dated catalogues had been 
used i n  compiling the equipment list . 

(d) Renovation of facilities suffered scheduling setbacks both from the 
initial project delay already noted as well as problems connected w i t h  
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. Xt has only 
recently been completed. 



(e) Follow-up equipment procurement and procurement of initially 
required mtif2ais and supplies also suffered setbacks for 
reasasis idsncif ied in Cc) above, particularly inacccrate 
listing of recomaended sources and prices. 

(f) While all sf the above were crStical to meeting the PP suggested 
~roduct ion schedule, even i'f they had all been accomplkihed 
as plamed  or with only a mihim of delay so that full production 
eovld have been t n i ~ b t e d  on time, the ET has determined that the 
production schedule recommended in the feasibility and project 
desl'gn studies, on whi& the PP was based ?:ad serious deficiencies 
and was quite unreali'stic , particularly in some phases of product ion. 
These findings are discussed more fuliy I? the subsectio3s which 
follow, They are noted here since they collect~vely contributed 
to the factor already identified: tke project is significantly 
behind planned schedule, 

It should be noted that the SD was cobizant oZ these delays and took 
them into cans?deration in preparing three new plans (revisions of the 
original plan contained 1% r'fie 4P) ; one i~ A p r i l  1979,  a second io 
October 1981 and a t E h d  ih Aprl'l 1982. mese are discussed below in 
subsection 2 ,  Beginning d t h  the first plan, it was conceded that the 
dates for completing the two nationw5de maps (1:10,000 and P:50,000) 
would not be met by Novedier 1983, as suggested in the PP. In fact, 
SD began talkr'ng about completi'on dates in t h e  1990's. This is 
covered 1211 the next subsecti'on. 

1 - 4 . 3 .  It is apparent to the E-vsluation Team that the revisions of overall plan 
fox the ARMP alter certain key aspects of the or2gi11ally designed project, 
parzicakrlg the ~he-frane, lint the project purpose remains inviolate: 
to meet the mapping reqairements af rural development in Sri --&a. The 
majar project outputs are stfil stated as valid and are included in tbe 
la test  plan: (1) t w o  natienw5de isqs series at 1:10,000 and 1:50,000-scale 
f2) greater d e t a i l  maps on a priority development project and area 
basis; (32 a functioning User Assistance Center; (4)  trained pilots 
--3 -L - - -___-~ -__;  I-'% ---?- arau paoLograpczers, ~ 2 1  r ~ a l n a d  saar"f for SD and user agencies. (These are 
discussed 3:n subsequent ~ 3 s e c t i ~ n a .  

1.4.4. What remains a subject for policy consideration, d e f i n i t h n ,  and xefine- 
ment is what the final rersibn of the actual agricultural base map will 
be, i . e ,  what speci'flr deta l .1~  w i l l  be ihcluded, how the 1:50,000 and 
the 1 : 100,000 scale maps~-ktibnalized. (This is further discussed in 
the subsections wfiich fo1law.l 

1 .4 .5 ,  Finally, ir should be stated tliat, given the factors indicated aboye 
and discussed k m r e  detail Gelow, the project, in  terms of SD partici- 
pation and hplementatibn, will extend well beyond the currently planned 
exghation of A D  partirlpatim, 2.e- Novernber 1983. The ET gives more 
explZcit d e t a i l s  below, but It is essential to note that the budget 
implications for continuing this project aceiviry beyond November 9983 
are that at least $200,000 annually in foreign exchangealone w i l  be 
required t o  keep the project going a d  meet its ultimate objectives. 



2.1 Map Requirements 

This is a netric scale map of a resolution oi one millimeter representing 
10 meoers on the ground, Ar t h i s  scale, most roads, bui ldirgs,  trails, 
small parcels a d  lacai boundaries can be adequately portrayed without 
clutter. The map is p i n t e d  in s i x  colors and includes detai led land 
use categm5e-s such as rice paddies, coconut, ten ,  etc. Contour intervals 
vary from 2 meters to 20 meters, depending c? rerraia. 5 meter contours 
are the smallest interval  photogranmetrically compiled. Most of the map 
is compiled from aerial photography flown ai 25,000 feet above terrain 
Stated accuracy standards a e e t  U.S. National Kz? Accura::~ Standards, 
where 907 of map p o i ~ ~ t s  are within 1 m horizontz..lly and & contour 
interval vert ical ly .  Production on the 1 : 1 0 , 0 ~ s c a l e  ~eries has been 
ongoing for several years with 17 mans completed through printhg.  

The l:l0,000-sccle map szries meets most of the base mapping requirsments 
of user agencies and derrelspmental projects. Considerably more detail 
can be mapped at this large scale than on a 1:50,000-scale m F y  such 
as precis2 7-ocation cf stmctureg,complete road and trail networks, a 
smaller contour interval necessary for irrigation and engineering uses, 
and depiction of parcel s i z e s  down to  2 acres for census and land- 
use requirements. There is s , , , ~  feeling that since fair ly  high-altitude 
photography is being used for both map series,  some of the requirements 
for la~ze-scale accuracy and conteat are being conpronised. This 
argument tends to  jus t i fy  conpletiorr of l:S0,000-scale series first and 
then reconsider using 3 mvre appropriate p h ~ r o  scale for large scale 
mapping based on updated requirenwnts at the time. 1% is the opinion 
of.aost Survey D=partmnt staff that completion of the 1:50,0@C-scale 
series has higher pricrity requi~ements than the I:l0,006-scale series 
except i n  localized cases. 

2 . 2  1;5O,WO-Scale Maps 

7his is a rnerxic scale map of a resolution of one millimeter represent- 
in6 50 meters on the ground, or 2 centimeters per kilometer. A t  this  
scale, many built up areas are t o  be generalized w i t h  a tint rather 
than portraying a l l  buildings. Land-use categories, i f  mapped, would 
be  similar t o  1:10,000-scale maps, although delineet:on would be more 
generalized and small parcels not showr. The mag is intended to 
replace the current 1 inch to  1 mile nap ser ies  considerably out-of- 
date .  Contour intervals would typically be about 20 meters. Horizon- 
t a l  and vertical accwacy may not met  U.S.  National Map A.ccuracy 
Stmdards in many areas, especially i f  old source data is  salvaged t o  
expedire map production, This series has not yet begun production, 
alehaugh design of the collar and symbology has been done. Aerial 
photography %cr 50% of the country, acquired in  1981, will be used to 
begin the mapping. 



A t  the suggestion of USGS, the PP proposed production of a 1:50,000- 
scale base mapping series to be compiled by the Preparation Unft 
by photo-reducing compiled and edited 1:10,000-scale manuscripts. 
Thus, a nationwide intermediate-sc~le map series could be  produced 
without serious hpas t  on field and photogrammetry phases. There 
seem to be a considerable justification for such a series on a 
ntrmbex of fronts : 

a) User agencies need a resource planning map to replace badly 
out-of-date 1:63,360-scale, one inch t o  the m i l e  maps. 

b) h l y  92 maps would provide nationwide coverage as compared 
to over 2800 1:10,000-scale maps, reducing cartographic 
finishing and priming impact. 

c) If produced as a by-product of 1:UI,Q#-scale compilation 
onralf cost and capacity requirements zre 'dnima1. 

d) If produced ifirst, long-term costs are increased due to 
some duplicatim of effort and 1:10,000-scale mapphg 
is de 1 ayed , althou& m a t  ionwide cover age of up- to-date maps 
is feasible within a 3-9 year time-frame. 

d) Complete coverage of 2 -popular map series in short time - 

is an asset which aids 'in budged: support and vbibi l i ty  of the 
Surve.y Department capability.  

2.2. Production Capacity 

In .order to analyze an operational approach, scheduling and workflow 
must take productivity and capacity into account as constraints, Based 
an observations by the Evaluation Team @TI, some certah and others 
estimazes, production capacity bas been reevaluated and tabulated in 
Appendix A. A phase-by-phase breakdown is shown for three separate 
production schekes: a production of l:10,WO-sca~e maps; (b) prod- 
uction of 1:50,000-scale maps; and (c) production of 1:50,0130-scale 
maps from already compiled and sdited 1:10,000-scale manuscripts. The 
figures are, in same cases, different fhan the PP estima~es. Capacity 
units, for ease in detenuing schedules, are in maps per mao-year. 
some cases maximum maps per year are indicated i f  there is an equipment 
or staffing limitatian. 

2.3. Review of Proposed Plans 

2-3-1 PP: 

Tbe PP proposed production of both I:10,000-scale and 1:50,000-scale 
map series t o  be completed in a six-year time frame, There was 
considerable m i g u i t y ,  however, i n  the proposed scheduling and 
production impact, Much oE the PP analysis was concerned with only 
1 : t0,000-scale productim. The 1 : 509080-scaZe mapping was added 
at the end after USGS review. The ET feels that the real impact 
o f  producing both series' simultaneously was grossly underestimated 
by PP. Misleading scheduling and ambiguities are demonstrated with 



the following example: 

a) endorsement of USCS suggeselon to pasdace I:50,00@-scale 
maps from reduce8 compiled T:10,QOC)-scale manuscripts, 
thereby not  adversely affecting photography, surveys. 
or photogrammetry {see Project Paper, Vof.11, sec 2.0) .  

b) proposed schedule implies production of 1:50,00Q-scale 
maps first, to be completed in 2 years, delaying '1:lQ,000 
-scale completion by one year (see PP, Vo1.I) pages 5,11, 
49 and 50).  

The production impact of producing l:50,000-scale napping in a two- 
year zime frame was not estimaited in sections dealing with capacity, 
staffing, a d  workflow. 

2.3.2 Survey Department Plan - A p r i l  1979 

The SD published an informal dozument in April ,  1939 revising the 
Project Paper implementation schedule dq~e to a oneyear delay that had 
already occurred, The delay was attributable to underestimation of 
the t2me required for equipment procurement and to problems with 
acquiring aerial photography. Two deviations in procedure were 
proposed : 

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

b Produce 1:50,000-scale maps f r o m  reduced 1:10,000-scale maps - 
due to capacity problems i n  photograsmnetric cornpilacion, 

The revised schedule delayed completion of 1:10,000-scale series until 
1986 and impxied completion of I:50,000-scale series in 1987. 

2.3-3 Survey Department P l a n  - October 1981 

An informal SD document was prepared in October 1981 wkich dramatically 
altered the April 1979 schedule, By ehis time, significant delays had 
occurred, especially concerning facilities renovation aad procurements. 
The original 10-month plan for facilities and procurement had stretched 
over 31 gears. The aerial photography was initially flown in 1981, 
beginning the map production process that was originally scheduled 
several years before. Budgetary reductions also constrainecl staffing 
levels. Labor factors made the feasibility of double-shift operations 
unliksly, A new schedule was developed with new productivity estimates 
based on single-shift operations. This schedule resulted in esthated 
completion a£ 1:10,000-scale mapping i n  1991 and P:50,000-scale mapping 
in 1992. An alternative was recommended to go Back t o  the original PP 
plan to complete the P:5OyQO0-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 
(b.e. 1986) and completion of 1:10,000-scale in 9 additional years 
(i.e. 1995)* 
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2.3.4 Survey Department Plan - A p r i l  1982 

The SD is now endorsing a modification of the October 1981 plan ta 
provide nationwide coverage of 1:50,000-scale mapping in a compressed 
t h e  frame with limited 1:10,000-scale production in selected 
priority areas. An April 1982 document bas been prepared with a 
specific plan requiring about four years and is included in Appendix 
8. 

Two major strategies in this plar. are: 

a) Compromise level of content, accsracy of base, and contour 
interval of 1:50,000-scale maps t o  improve workflow and 
productivity and to enable flexible use of current 
production capacity. For example, considexable mount of 
salvaging of contours from older sources is propwed rather 
than new photogrammetric contouring. Campilation from 
rectified imagery is proposed to substitute photogrammetric 
plotting on many of the maps. Horizontal control would be 
provided by scaling t o  the old l:63r360 maps instead of 
acquiring new control and doing aerial triangulation, 
Generally, the strategy is t o  reduce the workload in the 
current photogrammetric bottleneck. 

b) Gain budget support on the justification of completing a 
major series in a short t h e  frame. Additional staffing 
and incentive pay schemes t o  improve productivity require 
such support. 

A reducttion of 1:50,000-scale completion from 4 or 5 years to 2 years 
has been mentimed verbally, although a specific plan ta  accomplish 
that goal has not been done yet, Even w i t h  incentive pay, a 
fouryear total t ime frame seems overly optin&stic, 

2.4 Analysis of Alternatives 

2.4.1 l:lQ,000-scale mapping only 

To project a capacity, staffing level, and schedule for completion 
of a major map series, some assumptions axe made. In this case, 
sftes ET andysis of technical and management constraints, the 
following assumptions are used for 1:10,0QO-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 f i e l d  revision surveyors. 

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

d) The maps meet all accuracy and content specifications, 



A schedule is sham in Appendix C. To dedicate product'ion capacity 
to only 1:10,000-scale mapping, considerable increase in staffing 
of drafting personnel (scribing arid Letrering) would be necessary. 
The series would be completed i n  1993. A rota1 of 250 people would 
be required for ABM3 salary support. f t  should be noted that the 
PP estimated 152 people fox a five year time frame - a gross 
underestimation of productivity and workflow constraints. Part a i  
this is attributable to the original assumption that double shift- 
ing would be used and cartographic scribing; would not be used. 
Eapeciaffy underestimated w e r e  the cartographic phases of preparation 
and lettering, It is the opinicn of the ET that a ten year time- 
frame for a =jarlarge scale series is not unreasonable. Concen- 
tration should be made on operatir~nal efficiency and workflow 
manaeernent instead of target serses completion dates. 

2.4.2 1:58,000-scale mapping only 

A similar analysis i s  presenred for concentrating effort on completion 
of I:50,00Q-scale mapping. Using similar assumptions as for the 
1:10,000-scale mapping, a schedule has been developed and is shown 
in Appmdix D. While no major recruiting would be necessary, msst of 
the photogrammetric and f i e l d  capacity currently available would be 
requited. To complete the series in 1989, a total of 90 people 
would be required- Tie  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 photogramonetry and 
doublgng f i e l d  sunreyots involved in field revision. Another 
alternative is to reduce level of effort: in various phases by 
further compromising accuracy or concent;. 

2-4-3 1:50,000-scale mapping derived from I:10,000-scale wmscripts. 

Appendix E presents a schedule for producing the 1:50,W scale 
series as a by-product of the 1:10,000-sca1e effort described in 
2.4.1. Once the field revision phase is complete, the edited manu- 
scripts are photo-reduced to P:50,800 and panezed together to form 
a new manuscript and scribe guides. Since cartographic finishing 
would be nu& less effort to complete this series, the; 1:50,000- 
scale series would actually be completed several years before the 
1:18,000-scale series. 19 draftsmen in  addition to the staffing 
required for l:l6,000-scale would be required. 

2.4.4 Survey Department P l a n  

The current SD Plan described in 2.3.4 and Appendix 3 also been 
analyzed by the ET, Several points which alter productivity 
assumptions are: 

a) t i m e  per map is reduced in some phases due t o  cutback 
of map accuracy or map content. For example, if the 
accuracy of the horizontal datum is  tied to the 1:63,360 
maps, f i e l d  control and aerial triangulation are not 
necessary. Eliminating symbology categories or use of 
more generalization techniques reduces t h e  in a l l  
cartographic operations. 
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b) new activities such as compiling planimetry from rectified 
imagery results in a lrew production rate =d capacity 
considerations in the Preparation Unit. 

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

d) productivity estimates are too Pow in the SD plan compared to 
current productivity, requiring increased staffing in the 
Drafting %its. 

ft is tbs opinion of the  ET that this plan is feasible and would complete 
a 1:5Q,Q00-scale series in about 4-5 years. Verbal goals sf two years 
expressed by some s e m  clearly ~sarealiscic. Incentive pay would be 
critical to meeting the schedule, especially far photogranmetry and 
f i e l d  revision, the 2 probable bottleneck areas. Dramatically increased 
staffing in the Drafting Unit would afso be critics:. Mst users of 
intermediate scale z q s  donot have strong requirements for accuracy or 
derai led map content. Rather, it is a planning tool. taseiul. as a base 
for more deeailed operations Pacer. Another advantage of th i s  plan 
is chat a fairly significant start could be made an the 1:10,000-scdc 
series to meet requirements in priority Pucafized areas. ft seems 
logical that the 1:10,000-scale seriss would generally follow the 
schedule proposed in 2.b.1,  although delayed by sezraf y-rs st least. 
Once the 1:50,NlO-scale series is c~mpleted, the primary goal for the 
10,800-scale maps should be law cast per unit and s consistent produce- 
ion level per pear ( i ,e6 smooth workflow). The target canpletion date 
becomes secondary. 

2.4 -5  Photo Image Maps 

Another dternative which deserves consideration and further requirements 
studies is the concept of a photo image map. In this case, for example 
lo l8 ,~Q-scafa,  an aerial phoragraph is rectified (about 5 t ime enlarge- 
ment with tilt defamation removed) and registered t o  a map grid and 
caflar. Additional 0~2rfays which are reasonably easy to generate may 
be added, such as existing contours or names and boundaries. Such a 
product can be m d e  in m e  year wi th  about 10X of the level of effort 
that a topographic map requires. It can meet some (obviously not all) 
of Lbhe user agency segzpirements for the 5 or 10 gear interval it takas 
to produce proper Agricultural Base Hag. Rectified imagery can be 
used only in flat areas. In the h i l l s ,  contour maps are better, although 
phota image a p s  caa be made by pracureraent of an orthophoto scanning 
system, usually consisting of a photogrammetric plotter and a scanning 
princer. 'me 'PIP reccmended retrofitting a Wild PPO-8 printer onto an 
cxistiog Wild A8 plorrer (abou'c $P0,000 aow3. Although this  procurement 
was cancelled by the Sb, it should be recanaidered if there is any 
serious effort to produce photoimage maps. More esnsive, but a state- 
of-the-art quality orths@mto sysrem, would be an off-line printing 
device such as Ehe Wild OR-1. This requires retrofitting an A-8 or B-8 
pLsftet w i t h  d i g i t a l  profili~g capabil i ty .  Tota l  cost is estimated 
at $300,00. The relatively l a w  aunber of mountainous maps (about 30%) 
may not jus t i fy  this  expense. 



The ET recamen$s, as an implemen2a~ion SErategy, a -*ariation of some 
of the glans and alternatives already analyzed. Basically, the ET 
endorses the current SD Plan for expedited eampletion of the I:5O,QO@- 
scale series and limited prsduction sf 1; lQIQOO-sc~Ls msps in griotity 
meas. Xn ehe Iong term, tbe 1:20,008-acaLe xmpphg W O P ~ $  become the 
primary effort, brat with an sxtem3ed target coqBctitm into the 1990's. 
The advanrages of t h i s  strategy ate s t a t e d  in 2.4.4 and need not Be 
repeated. 

2.5-2 Standards arad Specifications i 

2.5,Z.I Accuracy 

2.5.2.2 Content 

Three major compromises in 1:50,000 map wnteat am sug&es+ed which 
would permit; capletion in 3-4 years insbeard o f  4-5 years: 

a) Liberal use of generalization techniqvas su& as "blpilt-up" 
t int  instead of platting individual buildings in coneeatrated 
set t lment area. 

bj Elimination of land-vse categories on the base series, go be 
replaced by the P66,~~0-saale Land-use maps prepared by the 
Center for Renote Sensing. The C-XS would use the B:50,800 
edited manuscripts, reduced ts 1;10,0W, for the land-use 
map base. Eventually the laad-use overlays could be added 
to the 1:50,000 scale series if the need existed. 

C )  Lettering in a sing1 e color (is e . Black) to reduce materials 
cost acd photo-lah processing t ie .  

For tke 1:10,~0-scale series, complete mapping of all planned 
categories is recommended without compromise. 

2.5.3 Procedures 

Basically, current procedures are adequate to begin this operational 
strategy, especially for 2:50,000-scale mapping. Some suggestions 
for alternative procedures for 1:10,Q -scale wpping are 
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not required for the ABW, but deserve consideration for long- 
term procedura2; efficiency. Sotne of these reconmendations 
are : 

a) use of up-to-date low-altitude interpretation photography 
t o  increase productivity and accuracy of feature classi- 
f icat ion. 

b) field classification before photogr-try using photo 
interpretation and annotation methods w i t h  low-altitude 
interpretation photos. 

c )  scribing instead of pencil copy fox photogranmetric manuscripts. 

dl increase4 use of computer ~ ~ f W a r e 2  t o  2id operational ptraseo 
t i . @ .  numieckcal computation of stereo-plotter settings and 
rectifier orienratioa). 

s) single-color lettering Ci-e, black) to reduce materials cost 
and photo lab processing. 

f 1 -re streamlined scribing and lettering procedures to reduce 
t ime per map. 

It would probably be desiriblc far several Survey Department produc- 
tion managers t o  observe such technicques in a mapping agency 
successfuly using them, These is always a risk ;in dk;hngia$ operational 
procedures which basically arc functional. On the other hand, agencies 
should not fall into the trap of relying on outdated tradition ia 
tight budget times when more efficient techniques are possible, 

2-5.4 Schedule 

The schedule prsgosed by the SD for th i s  plan i s  quite canrplex and is 
not easily summarized. Generally, most af the crperai50na-b. units can 
b e g h  one series or the other, same doling salvage work a d  others 
using originally planned procedures. The &:5CT,OMl-scale series, 
if shortcuts are used, could be cooap'ieted in three to four years if 
initiated immediately and i f  inceative gay is made available, geared 
t,s productivity. The schedule for 1:10,Q00-scaIe mapping, in the 
lsng run, should be geared to about 200 maps per year, r 

series in the 1990's. 

2-5.5 Staffing 

The sraffing level t o  meet this  plan would Ee simlar to Appendix 
C describing 1:10,000-scale mapping only. This  totaled t o  250 
technicians requiring Survey Department budgecar? suppart Xax 
salaries. Moat of the increases aver current staffing ate in the 
Frepararion Unit and the Drawing Office. Most of the increases 
would not be required until 1983. 



3. MAP PRODUCTION f ROCESS 

3.1 Aircraft 

The seeomended plm in the Project Paper (PP) was t o  purchase a twin- 
engine, pressurized aircraft for dellvery in Novenber 1978. The plane 
was to be mdified for aerial photography and capable of sustained 
f l ight  operarions with five crew members and camera for four hours at 
en alt i tude of 28,000 fr .  me minimum operational service ceiling was 
to be 30,000 ft. In addition the aircraft was to be equipped with 
certain minimum instrmentation and safety equipment. 

The aerial photography madificatiorr required a part large enough for an 
RC-8 or RC-10 camera and equipped with d glass window meeting group 
M specifications. Provision for a drift sight and a viewfinder was t o  
be included. Three aircrafts were recommended as meeting the specifi- 
cations ,and requirements: 

Gessna 4216 
Piper PA-31P 
Bee& King Air C-90 

The PP recommended that the Suxvey Department (SD) enter into an agree- 
menr with the S r i  Lmka f i x .  Force (SLAF) whereby SLAF would furnish 
photo pi lo t s  at no cost t o  the Agricultural Base Mapping Project ( M W )  
and have the aircraft available 90 S W  for training purposes. SD 
would furnish funds for 5ue1, equipment and maintenance, Maintenance 
was to be perfomed by SLAF technicians. One week sf o r h t a t i o n l  
training was estimated for both the pilots and mechanics. The PB also 
recmameaded that technical assistan~e and training be arranged for in 
the form of a photo p i l o t  and photographeriplaotogx-etrist. 

1.2 SD: 

Early in Z980 SD acquired a Cessna 421C aircraft from Heli-Urient, 
the Cessoa representative in Singapore. By the time the aircraft had 
beea modified for aerial photography and the orientation and training 
had been completed the 1988 winrer/spring photo season had passed. 

Starting early in  '1381, SD undertacrk photo operations with a 4 man 
crew, p i l o t ,  co-pilot, navigator and photographer, Because of space 
limitations the d r i f t  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 S U 3 ,  the A i r  Force furnishes the p i lots  and SD furnishes the 
navigator and photographer to man the aircraft. Sf) also pays for fuel, 
parts  mdmaintenaa~e SD has assigned the responsibility of monitoring 
the maintenance agreement to  the Supdt. of Surveys ( A i r  Surveys). Such 
action is  appropriate and important. See Appendix F for a copy of the 
agreement . 



3.1.3 ET: 

The Evaluaeion Teain (EI) viewed the SD aircraft at the SWUF base at 
Karunayake. The Cessna 422C is  a very adequate photo aircraft. The 
amissian of the d r i f t  sight should present so problems at all and in 
fact lightens the load to be carried. The load 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 Bramcfi. This aircrafg and crew delivered 
12 rolls of aerial f ilxn i n  1981 far ABMF and other requirements. Th@ 
annual capacity of a plane of this type far exceeds the 1981 producr- 
ion. Therefore it is likely that the SD aircraft can met most or 
all of the photo requirements of all user agencies in Sri Lanka for 
several years ro come. This excess capacity or unused time on the 
aircraft will be discussed helm in considering future use of the 
aixcraf t . 

Technical assistance was contracted for a photo pi lo t  instructor for 
a period of three months. Training was provided for four Air Force 
officers at Heli-Orient i n  Singapore, S W  informed us that Weli- 
Orient has cancelled a11 of their training programs for 1982 thus 
delaying the continuing SL4F training program. They did not mention 
any serious consequences at  present. Nevertheless, additional train- 
ing requirements were discussed and are l i s t e d  in sub-seetian .? below, 
and Appendix P. 

The ET was invited to the monthly SD-SW coordination meeting on 
20 A p r i l  relating t o  the maintenance agreement between the two agencies. 
This agreenent appears to be working well, and is a reasonable solution 
to the decbka to maintain an in-country aerial pSoto capability. 
Normal items of maintenance and repair were r;discmsed, SLAF follows 
the manufacturer's specifications for maintenance and adds some of its 
own. Also mentioned were the turnover af trained te&nicians 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 erxangement appears to be 
working satisfactorily it seems desirable to extend it for a period of 
t i m e .  

In many situations the presence of a photo aircraft is a "necessary 
evil" in that it is necessary for organizational operations but is 
either over-utilized or under-utilized. That is why photo acquisieion 
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 sithin SD seems to be a logical approach 
to photo acquisition. 



For the XBMP alone the aircraft will be definirely u~der-utilized. The 
most iogical additional. use is one chat i s  already underway, the 
acquisition of aerial image- for arher government agencies. It is 
basically a management decision as t o  where to seek funds t o  pay for 
rh ia  additional ~ e r k ,  Ir could Be handled as a repay program or as a 
line item in the department budget but provision musr be made t o  
provide for all ~pcrational and maintenance costs on the aircraft. A 
considerable load of other agency photo requirements can be hmdfed 
before scheduling becomes a prablm. 

ET understands that  the matter of requests for non-photographic use of 
the aircraft has arisen already. Perhaps the rxnose attractive aspect 
of other use is the prospect sf rental income far SD to apply to the 
program. Mowever, experience has shown that multi-use of a photo 
aircraft is usually detrimental t o  the photo program. Photographic 
weather musr be tizken advansage of as E:; occurs, To have the aircraft 
down for a 100-hour check because of other uses of the plane or to 
have the plane away on acother assignment when it is needed is weather 
lost that cannot be recovered, Another obvious drawback is the addigional 
wear and tear an the plane itself .  In general the ET does not recomcnd 
multi-use o f  a photo aircraft, 

3.2 Photo Acquisition 

3.2-1  PP: 

The final PP called for aerial photo operations t o  start in December 1978, 
and t o  be completed by September 3979. The project design called for 56 
east-west flights at 25,008 feet above ground. The film was to be black 
and white panchromatic Kodak type 2402. Film processing and evaluation 
was to be done in ehe SD Air Survey Branch. 

3.2.2. SD: 

The aircraft was not actually available until March 1980 so that no 
pxoductive operations were possible in the 1980 season. In the 1981 
photo operation approximately 5TZ of the nation was covered by acceptable 
photography. The area is the central and west-central part of 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, flight design and flight map preparation were carried 
out i n  the SB Hap Preparation Section in order to better distribute the 
workload. Folkwing the pbots mission the f i l m  processing and the 
preparation of contact inspeccioa prints ate carried out in the SD f ix  
Surveys lab, Following this the mission evaluation, the titling of 
inspection prints and titling of the original negative is all done in 
Map Pxeparation Section. Line indexes are also prepared here after 
evaluation. Tihe original fklm i s  then returned to the Air Surveys lab 
for diapositive preparation and then on t o  the library where it is 
available for f i l l i n g  outside orclers for xeproductions. 



The aerial photo sequl's2ti'on process of SD s e w  is quite 
srraigbtfomard and practical. Their f l i g h t  planning and 
project evaluation steps follow standard techniques. More 
elaborate procedures are not really needed until they 
start acqairing orher than their standard black and a t e  
panchromatic aerial f i l m .  

The ET understands that SB is preparing to move the photo 
acquisition fsteps now done iiy the Xap Preparation Section 
into the A i r  Survey Branch. OrganizationaPly and technically 
the ET believes this is a posgtive step. In general, all 
of the reqdrcd elements - equipment ,. m b t a p c e  agreement 
and persome3 - are in place for photo acquisitl'on. The key 
p o h t  xemainr*ng 2s f o f urthea develop and m a h t a i n  Goth 
efficiency and proficiency-, 

3-3. Air Surveys Laboratory 

3.3.1 PP: 

The follmilag aetians were  recaxrxaended: 

Both photo lati areas sho~ld Fe centrally air conditioned; 

A single wet lab shmld 'be established t o  serve all 
processing needs and should be separate f x m  optical 
equipment ; 

Tilm and paper supplEes should Be stored sepalrarely frcm 
wet and dry chedcals *th cold storage for aerSal film 
and other bfiuTfSkelf life fi3s supplies; 

A dfLemIcal tank farm &auld lie installed on the upper 
floor, along wlth plmnlii'ag, to store the c M c a l s  and 
then pipe them to processors and trays as needed; 

A Kodak Yodel I1-C-M Versamat rol l  film processor should 
be purchased t o  p e d t  mre quality control and t o  allow 
fox greater volume of work; 

A Log-E Mark TV printer should be parcbased for mre 
and better print and diapositive prodaction; 

A roll print processor andjor a sheet fib processor should 
be 2nstaLPed t o  p e k t  greater volume and better quality 
control ; 

A =I processor should be acquired for orthoprinting; 

~ransmissionfreflection densitmeters sfrould be acquired 
for quality control fti f 2 h  proc(ess.ing. 



Eleven people would be required to staff the 53) Air Surveys 
Idbaratory . 

3.3.2 SD: 

Both labs are now centxallg air conditioned with reasonably 
good conditions, 

The Air Surveys lab and the Map Production lab are two 
separate vet labs. There is some printing equipment, 
such as contzct printers, i n  the same roomwith developing 
trays but this is comnon praceice in a m  1~3s. 

Paper mC &ezical. siippiies are neatly storedin one room. 
Again this is the practice i n  some labs, Cold storage for 
aerial film is being installed. 

There is no tar& farm t o  pipe chemicals to the photo labs. 

The Kodak 11C-?i Versamat rol l  f i l m  processor has not been 
purchased. 

The Log-E Mark IV printer has beerr purchased and k s t a l l e d .  
It is not used much at present. Most contact prints ate 
mde on an old Morse-type printer. 

SD has no roll paper processor nor arry equipment on which 
to expose roll prints. The eut f i l m  and paper processor 
equipment is in rhe Map Production lab. Contact prints 
are processed fn trays i n  the A i r  Surveys lab. 

The W 3  processor bas not been puxchased. 

Very sutiable transmissionkeflectaxme deaeritometers are i 
in place. 

Tne Air Survsys lzb was authsrized ten people - I navigator, 
9 aerial photographers. A t  present t h e y  hzve Z zzvig=%r, 5 
photographers, 2 trainees, and 2 vacancies. 

3.3.3 ZT: 

The A i r  Surveys photo lab appears to have adequate equipment and 
capacity to meet their needs for the next txo years, Some o f  their 
equipment is new-mch of it is quite old. Based oa the expect- 
ation that the mpping prcgrarn 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. 



The following is a random list 05 comxnts pertaining to the 
Air Surveys photo lab and equipment: 

The air conditioning appears t a  be adequate* 

Automatic aerial f i l m  processing equi_ment may be 
needed in_ n ~ P W  yezrsz 

A new aerial camera with universal lens, fast shutter, 
arid f 4  aperture should be considered to meet the require- 
ments for low altitude photography and color film 
emulsions. 

Paci'lities for cold storage for film should be completed. 

0,.,-,,,,, a=---% 3 L r c r m ~ c r t l c l  s ~ r u u ~ u  oe r ~ ~ ~ a r e d  at feast t o  author% zed. 
srrength. In due t i m e  the workload of flight 
ope rat ions and 1 ab praces s ing may require additional 
personnel. 

The film library is organized and maintained in a neat 
and orderly fashion starting wit6 1956 photography. 

As controls and film emulsions become more critical 
and sensitive, consideration should be given %o more 
light proofing in the lab. At present, with slower 
emclsion, light leakage is not as serious as it will 
become. 

Chemical disposal may become a problem grea , in the 
future . 
Wzter filtration for the processors shauld be s 

considered, 

To restate the ET suggestion, itwouldbe well to develop a plan 
for improving or upgrading some phase of the laboratory 
fac i l i t i e s  and/or equipment each year. 

3.4.  Field Control 

3-4.1 PP: 

The PP re conrmende d that conventional surveying methods be used 
to derive geodetic positions and elevations for points ident i f i ed  
on aerial ghotcgrapbs required for aerial triangulation control. 
The same crews selected for ABMP f i e l d  e d i t  would do aeressary 
surveys as required in addition to field edit responsibilities, 
About 1150 points would be requixed. Control requirements for 
f:50,000 - scale mapping w e r e  not addressed, bxt the 
implication was that the same basic control and aerial triangul- 
d o n  would be used for both map scales. Doppler sate l l i te  
sur.=ys were suggested t o  strengthen the overall geodetic datum, 
especially for f rsture requirements of large scale mapping or 
engineering surveys. 



The SD proposes to use the PP method when aerial triangulation is 
operable. For control surveys, each surveyor has a 20-second 
theodolite and a greclsicq level. Mast horizontal surveys are 
traverses and vertika31 surveys are level lines. Occasionally, 
vertieal angles and measured distances are used t o  establish 
elevations. Currently, for 1:10,000-scale rm~ppiag, use of 
2956 photo-identified control without new field control or aerial 
triangulation is the common practice. For 1:50,08ts-scale aappirrg, 
the shoat-rem proposal is t o  scale to old 1:63,36Wscale maps and 
level to 1956 contrd using 1956 photography for contouring. 
3joppPer surveys are not planned for ,W, 

3.4.3 ET: 

Evaluatfon of survey meahods and accur.acy by the ET is difficult 
due to the cnri-eat situati'on nf no surveys Pn progress and 
inoperable &?r!-aP t r h p l a t i o n ,  The ET is relying on SD 
opinion that surveyed caordhates are sufficientxy accurate, 
generally oziehin one-meter, azld are properly photo-identified. 
It is the opinicm of the ET that the distribution of krt+=% ; 
conr~*ol planned fsr aerial triangulation 5s too sparse to meet 
acmrc cy reauirenents fox 5-meter contour intervals, Point 
spaclng of 5 t o  6models in interior sidelaps should be reduced 
to 2 or 3 models, increashg the nubmer of required field 
elwarions by about 60%. Current stopgap approach of salvaging 
o l d  maps or 1956 control instead of aerial &iangulation 5s 
marginally acceptaEile far accui-acy, but causes cneHiciency Ln 
photogrammetri'c procedures. A da:m error -we~ld l ikely  result 
between map scales if the 1 : 50,OOCbszale mapping is costroll ed 
by old maps and f :10,080-sca'Le mpping 5s contxsP3erZ by new 
surveys. Ideal 17, the aerial trn'anguhatio~, .&bold planned by the 
3?? should be used for Goth map scales regardiesis of the sequence. 

The PP estimated production rate of 10 days per control point 
se-q too high. While capacity seems t o  be no probl* *he SD 
should considermore modern surveyhg ;methods, especially in 
the h i l l  country where Hong-distance v i s i b i l i t y  is good. For 
example, each District Office should have some electronic 
distance measuring @DH) equipment or the new '"estd station*" 
devices which -szasure angles and  seances and provide readout 
displays of distances or changes in elevation. It m u l d  not be 
reconmended to provide such equipment to every surveyor because 
the cost would be prohibithe, 



3.5 Aerie1 Triangulation 

PP: 

The PP recamended that the existing Wild A-7 dkgftized plotter be 
complemented with a Kern HK-2 cormparator, ewo Kern PG-2-AT plotters, 
and an UM card punch, Depending om the measuring equipnent, a 
'block adjustment w m l d  be computed wing eizher semi-analytical 
&letter data) or f ully-analytkal (camparator data) methods, A 
new EewPett-Faekard 3060 computer or equi~alent would be acqclired 
far computaeiuoal processing, Point marking, software, and 
sequent bar procedures were not addressed. Es t h a t e d  production 
rare w a s  2 models per ihstrument. shift ,  

A Rild A-10 d5gitized stereoplotter and a K e r n  GW-L comparator/ 
point-marking device were acquired with zpgropriate encoded digitizers 
for display of coordinates, % 8-10 was purchased w i t h  SD funds. 
TWO Kern PG-2-mDs were also acquired, ~ t h  S w l s s  funds, but are 
used for p h o t o g r ~ t r i c  csmpilarion. An ICL 2903440 ~ i c m p u t e r ,  
a shaxcd SD resource operaeed by the Computer B d t ,  perfoms the 
adjustment af tes measuremezlts -. .are entered onto terminals. 
Currently, only one software prosam is installed on the computer, 
a USGS-supplied program wr2 tten by G. S, Schut <NRC-bada) to assemble 
models into strips and a d j w t  str2ps to the ground control using 
polyndal. equations. This software can only h a d l c  d e l  inputz 
Gee, Wild 8403 and is not working properly. 'mere Is no program 
installed to adjust comparator data. A sufficient: nunher of 
teMcians are trained t o  messrare data, although expertfse to solve 
sof mare gr&lans and f o  hterpret printouts is iacking. As a result, 
aerial trZangulatisn Ta essentially noa-operatlma'd. at t M s  the .  
The equipment Is saa~etimtes used for csmpillatim tasks but 3s 
generally under-ut2lized. E s t h a t e d  production rates cannot be 
ver2fa'ed dae to B i d t e d  experience, 

ET: 

The inab'ility of SD so perform aerial triangulation is a major factor 
creating a photogrammetric bottleneck. TZzc SD has recognized this 
and has taken steps t o  bring ia t & . ~ ~ L c f i  a88%8t=W,to solve ehe 
problem. Current procedures circumvent aerial triangulation by using 
f i e l d  control with poor d5stxibution with respect to new photography, 
causing inefficieat photogramnettic compilatium procedures, While 
this stopgap procedure could be used for 1:50,000-s;cahe mapping, it is 
not rccumended for continued 1:10,060-scale mapping. The equimnt 
i's =re than adequate to meet the needs of MMP. The ET ag ss that 
there is a strong rqquirement for technical assiscarice to install 
ccfmputer progrants to handle either platter or comparator measurements 
and to  ltzsh operatr'onal personnel techniques of data input, editing, 
and verification of output to satisfy accuracy requirements, The 
computer may not be large enough for sophfsticated g r o g r e  such as 
independent model or b"uadle-type si.srmltarseous. adjustments, Xncreas5ng 
the memory size is recmende6 for such prograrm. However, at a 
mbimtam,  comparator data can be converted into analytical models and 



subsequently processed sh i lar ly  to p lo t ter  data using polynomial 
adjustment methods, The PP estimated production rate of 2 models 
per day is probably valid, resulting in  a +year t5me frame for 
dedicated use of s single instrument an a single shift. The 
availability of two instruments could reduce the the-frame to 
2.5 years, although both instruments are frequently used for 
other tasks. In any event, the aerial triangulation should be 
able to maintain the pace of photogrammetric compilation, once 
operational. 

3.6 Photogrammetric Compilation 

3.6.1 PP: 

The PP reconmended that cornpifation be done on a single manuscript-rith 
planhetry Ci.e. roads, buildings, etc.), contours, and land-use 
categories. Eight existing Wild A-8 or 3-8 steeop3lstting instruments 
were to be used with two tethn2cia.n~ working as a team on each of two 
sbifts. The operator would orient the stereo models to control, 
interpret the photo imagery, and trace the map features uskg 
pencils on an attached pantograph. The second technician would clean 
up the raw copy, also using pencils. Three difference color pencils 
would be used t o  segregate categories of content. Estimated 
productiv5ty was 5 days per model per shift, or about 3 years time 
t o  campile ushg two shifts  (32 technicians). Campilation would be 
at 1:10,000 scale. The B:5O,OQO series would be produced caxtographi- 
cally %y photo-reducfng the compiled man1pscrtpt,, =hereby not adversely 
affecting compilaeim scheduling or capacrty. Reco.mmet3.ded eqdpment 
procurement included 4 Wild Aviotafr pantograph units, an ortbaphoto 
plotter, and somemiscellaneous items. 

Conapilat3on procedure is consistent with PP approach, although contours 
are compiled onto a separate manuscript t o  improve readability. 
Productivity for 1:10,000 manuscript is about 8 days/model, A second 
s b Y t  has not been instituted due to labor coaapilztions aiid training 
problems, Sluwer prudzectivitg is attrlSuted by SD mostly to low 
motivation of workers due to 1- salary. bother  factor is excess5ve 
model arkatation t h e  requited t o  resolve control. problems since.  
aerial triangulation has not been done. SD recamendation is to 
institute incentive pay (i .e . reward high productivity] to approach 
the 5 days per model rate ,  Also, SD proposes compiling 2:50,000- 
scale directly in  same areas in addition to limited f:TQ,000-scale 
campilation to expedite completion of the l:S0,000 series. Two PG-2- 
AT plotters purebed with Swiss funds, originally recamended by PF 
for aerial triangulation, are also Iieing used fBr compilation, increas- 
ing instmntatir>a to 10 units. Eight of the plotters are dedicated 
to ADIF and two to special purpose nsn-ABMP photogrammetric mapping. 
Three Aaaab .  pantographs have been procured with USAID loan frmds 
and an additional m e  with Swiss funds, The orthophoto plotter procure- 
ment was cancelled due to lack of justification. 



3.6.3 ET: 

With carrent procedures and constraints, the b days per model rate 
appears to be realistic, and may often approach 10 days. This would 

improved by a combination of factors: 

aerial triangulation as planned; 

provide approximate instrument settings t o  compilers 
to speedup madel orientation (part of aerial triangulation 
software) 

incentive pay - there is no question that compilers seem under- 
paid (in caaparison t o  private sector pay scales for similar 
skilled labor) for a bigbly complex actsvity requixhig 
concentration and constant judgement; 

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

more operational training. 

plot  base sheets with adesigaatcd technician and a digit ized 
coordhatograph . 

There seem t o  be valid arguments against initiating a sewnd shift, 
althougb this option should be considered if  the laborfsalazry issue 
improves . A procedural change that &mihi be considered (or at 
Eeaer tr ied)  is direct scribtng onto coated mylar instead of pencil 
cumpilation, prosding more readable copy for subsequent phases. 
Matexia'is cost w d d  be somewhat Bigher, but savings in subsequent 
pbascs should be consider&le. See Appendix G fur sevexal options 
that might be tried. The SD suggestion t o  idt iate  direct  1:50,000 
scale compilation in same areas is recommended if, is fact, the 
l : 5 O , ~ s c a l e  ser ies  colarpletion in several years is the P i r s t  
priority, Camgi'hers should be trained in gwserdfid~an techdques 
and avoid unnecessary compilation of buildings in areas w f r i c h  would 
ultimately be a %built-upa' tint.  

3.7 F i e l d  Edit 

The PP recommendnd that field edit be done by changing, adding, or 
deleting map content c c q i l e d  by photogrammetry. The original 
manuscript would be converted to ozalid copies onto which f i e l d  
annotations would be made, Rkcolr~ltended procurement included i O  four- 
wheel-drive jeep-type vehicles required for 38 survepors. A team of 
one vehicle, one sumeyor, and 18 laborers would be assigned a 
map, Estimated productivity was 20 days per map, requiring 38 teams 
for a 5-year timeframe or 64 teams for a threeyear time frame, 



F i e l d  e d i t  functions have been split into office prepzratisrr and 
on-sire field revision. The office technicians print the 
photogrammetric copy onto a cronaflex positive from which fhree 
a z a l i d  prints are made. On one, boundaries and names are compiled 
from &.?zing sources, Unresolved items or controversies are noted 
for field completion. Ohl another copy, content items unresolved 
by photograwneery zre noted for f i e l d  ccrmplet&on. In addi t ion ,  
land-use categories are color coded to aid the readability of the 
map in the f i e l d .  The third azalid is for field revisions. The 
materials are sent to the surveyor, who arranges lscsl housing 
and hires laborers. Procedures include completing unresolved names, 
boundaries, and plan imetr ic  content, classifying roads, spot-checking 
photogrannnetric interpretation, aad performing limited accuracy 
testing. Materials are returned t o  office preparation where the 
revisions are compiled onto the cronaflex to be used for scribe 
guides- Far 1:10,00Q-scale mapping, office technicians require 
about 20 days per sheet per person for preparation. Field surveyors 
w i t h  3 to 5 laborers each require about IS days per sheet per surveyor 
for f i e l d  revision. No 1:50,008-scale mapping has been done yet 
except for experjsbental conpilatian by the Preparation Unit from 
enlarged xac~ified photographs, averaging about 10 days per photo 
(250 days per 1:50,W0-scale mag), About 150 days per 1:50,000-scale 
map is estimated for field revision, 

3.3.3 ET: 

Procedures w e d  for office preparation and field revision appear t o  
be a~propriate, The PP zepart xaderesthated the t h e  required by 
not addressing required office support (i.e. Preparation Unit). The 
time required to f i e l d  revise l:5B,QQO-scale mapping seems high. 
The sample 5 : 50,000-scale compilation done faom rectified imagery 
was quite complesr, altbougK ET questiessd the lack of generdizatio3 
appropriate for that scale of mapping. For axample, considerable 
t h e  was expended to plot individual 3ufldixngs which should have 
been a built-up tint. 

The 1:50,0W-scale photography %s probably too small a scale for 
effective use of photo-interprerati and plotting without the 
benefit sf stereo-plotter viewing, On the other hand, this procedure 
alleviates the production bottleneck in ghotogxametry, justifying 
sorne i n e f f i c i e n c y  for the benefit off lecf i le  use of c a p a c i e  tq  tea 
t h e t h e  schedules. Both preparation and field revision -persame1 
had difficulty with the paor quality of photograntmetric copy due to 
pencil plotting. A prr-dure wbickr might be considered for ',:i6,000- 
scale mapping is f iela - classification on low altitude photography 
before photog1:metw. 'This is standard procedure st USGS and bas 
proven to be considerably more efficient than f ielld revf sion after 
photogranmetry, Field surveyors would work with photographs rather 
than map manuscripts and would need training in photo-interpretation, 
See Appendix B for more s p e c i f i c  details. 



3.8.1 PP: 

The Pf estimared that map f idshing speraZions, iiieiuding scribing, 
lertering, and relat@d photo lab supporz, would require about 4 
mnths per $gc'hnician for each 1: 10,900-scale - This would 
require 256 people b the Map Production Office, a considerable 
hcrcease over the 35 ~ccb ic ians  in that office at that time. The 
PP posed an alternative rqufr5ng such less capacity - cdor 
filxratkz af 3parsgraarea9rric for fkil manuscz-&ts 
without scribing. la ghat case, the 35 technicians would be adequate, 
although final map quality wouM be m c l h  less desirable. In either 
case, three manuscripts {color separates) yere proposed: 
(a) contours; (b) drainage features; ( c )  cttl%uraP features 
borrcdzries, A composite would be made for f inal  editing and review. 
1 : 5 0 , ~ s c a l e  procedures or capacity requirements w e r e  not addressed. 

Tne Technical Advisor recommended use of color aeparatioa scribing 
rather xhm the color filtration method. Techniques and new 
symhlcgy were introduced vbieh were intended t a  hprove the 
operational groeedwe and reduce %he staffing reqairemnt. Appendix 
I Shows the proedural steps a d  producciv2ty goafs fox scribing 
and lettering operations. In actuality, production rates are 
currently about double the goals for l:lO,WQ-scale, averaging about 
65 days per tedhniciau p e r  map. Realistic esrhates for 1:50,000- 
scale scribing are about 100 days per map. SLar qates are:a&t~ibuted t o  
inadequate rrainZng,difficulty in interpreting copy,and poor inceat5vt- 

3b addition to t k  tkzee manwcripts reconmended in PP, there ate 
additional separates for vegetation limits, urban fill and relief 
features f ~ x  a total of six colors. Peelcoats are etched the 
photolab using scribed del2neatiorts- Screen tints and patterns are 
added by the photolab. Patterns, symbols or screens covering ma111 
areas are app24& ze plastic overlay sheets using adhesive strigfilm 
copies, Approximately 15 total manuscripts including a standard 
border vitb marginal hfsr~lat ion and grid are coqosited for the 
six pr in t i~g  separation colors. These separations are edited and 
corrected individually a d  again edited and corrected as composited 
film positives. Six photolab step interlace w i t h  17 scribing 
steps to add 7 days of labor. The editing involved in the scribing 
phase involves check off of 150 items that include register, 
patterns, screens, line symbols, placement, quality and border 
match, A11 separations are punch registered on the new pun& 
equipment gmcured by A.I.D. in the drafting and photographic 
lab. 



3.8.3 ET: 

Productivity rates for scribing seem very high compared to U.S.G.S. 
Experience of personnel is a factor, as the SD sufiers about 30W 
tomoves per year. Constant training reduces produce:virp as 
experienced technicians are used as trainers. Many en'ors are made, 
requiring frequent review and mlt i p l e  correct ions, Quality of 
the final map, however, looks good, comparable t o  USGS in linework 
quality and sy~&ology. 

Scribe copy s e a s  difficult for scribers to f o l b w  due t o  compilation 
practice of a pencil m u s c r i p t  on a composite sheet. Many lines 
fail to copy on scribcgufdes and are complicated t o  follow. Major 
savingsin time could result from compilation an separate punch 
registered plast ic  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 f inal  reproduction. Other savings may 
result : 

91 by use of water f i l ters  in the photolab, 

b3 blue filters by the scribers to limit opaquing 
of minor pin-holes an negatives and 

c )  use of new K&E wipe-on dye back on etched peelcoats. 

ft is the opinion of che ET chat the location and colors used for the 
Sri Lanka enblem appear to have a design problem. The best register 
is along the gripper edge of the press an the map explanation and 
punch register side of che mag. 8n the opposite s ide  of the sheet, 
the Sri Lankat eIlbPem is located in four colors, One of the colors 
is yellow. Yellow is only used for rice paddies, secondagy road 
fill arrd the emblem. Same sheets may be run txclusively for the small 
ambunt of yellow in the &Iem--a cast and labor co&f&ratilaa. The 
r o d  f i l l  could be made dashed red and the paddies a solid gr&. 
This design change would save a peelcoat, a press plate and a press 
run multiplied by as much as 180Q for the ABW by elimination of the 
yellowl Location of the emblem on the explanation side would solve 

register ~roble~~(i381gqoufd omission o f  color in the emblem). The 
potential ssdngs %n the project fe about $80,000 for ~ t C h ~ y & 3 l m  
&a '&Z-P860 mgas, 

3.9 Lettering 

The lettering phase of production was not addressed in the PP other 
than recorneading that type be set  manually while scribing is in 
progress fox place names, Three sets would be made, one for each 



language required and the names located an an overlay. 

Lettering is a major production activity requirhg 80 average 
days of 1zba for I:&Q,QOQ sheets and approximately 120 days 
estfrmted for 1:50,- sheets; . &ah, actual rates are abouz double 
the goals indicated in Appendix 1. The activiw involves handset 
letters and printing on paper, A camera negative is made and s tr ip  
f i lm positives are contact printed from the negative.. About 8 Qays 
Labar are required for type set, Ssribers o;ri"r the type order, 
apply rhe waxed strip f i l m  lettering to plastic sheer overfays 
and then separate on tbree negatives by opaquing the lettering 

tbree separate printing negatives--black, blue and red, These 
steps are repeated for each of the ~Aree languages. A total of 9 
%gat ives are produced, 

The hand set lettering is of poor quality and requires extensive 
upaping and touch-up on the-negatives. Approxbately 28 days of 
labor could be szwd in opaquing and negative work by printing the 
the lettering in BLACK only wPth a resulting 3 negatives, one for 
each language, This suggested d e s i s  change would reduce press plate 
and printing by 4 plates and 4 press tuns for each of %he near 2000 
maps in tbe two publication scales. Prmnting would be reduced by 
3% ~ 5 t h  8 plates rather than I2 plates. See Appendix 3 for more - 
det%PTs. 

A phototypeset~et has not been purchased yet since manufacturers 
investigated 'Pay SD have not offered S h h a l a  and T a d 1  type fonts, 
Bkrge&haltx and Addressograph-Hultilith Corp are two finns that 
may ofBer Chese fonts for a charge of about $5000 each, An alternative 
is to purchase an ftek typesetter for about $15,000 for Eagfish-only 
and contiaw to  handset other laaguages. The Itek is perhaps the 
easiest =chine ts operate! m d  maintain; however, all zhe new 
equipment is so l id  sta te  electronics w i t h  few moving parts and requires 
an air c a d i t i m e d  facility of about 144 ft. square far equipent and 
personnel, Qne aa&ine would increase prot5lsc'ifwi''cy by several times 
or nore with subseancial improtranent 5n pual5ty. Use of &fa GetferE: 
diffusion transfer film (processor $T,OQO) and film &out $1 per 
8 X 10 inch sheet is an alternative to s t r fp  film, The transfer film 
has an adh-sive -6 cam be copied directly 5n a dayUghttmm from the 
phototypesetter film positive ~utput~thereby avoiding the photolab. 
A phototype f i lm processor is also needed at a cost of of about $5,000. 

3.10.1 PP: 

The photographic laboratory (Studio) was no t  addressed in the PP 
for the scribing or protketi~zi FrGcess G&ZE Zhan ZO comment that 
composites or separation negatives, proofs, etc. are made. 



3.18.2 SD: 

During the map production process a total of 32 days are used in 
photographic processing of negatives, positives, scribe, peel, 
and photographic wipe-on csLor proofs. A substantial amount of 
camera work is required for the 1:50,000 utiliza~ion of salvaged 
1363,360 map materials, estimated at 64 days per map. Color 
proofing by photographic process rather than By fB suggested press 
proof is a significaett: improvement from a cost viewpoint. Dupont 

f 

44-inch rapid access film processors financed by AID loan funds 
are hsrtalled. A pump problem prevents the Dupont process from 
being operational, 

Water filters arc needed for the processors and chemicals for cleaning. 
me only halftone screen is glass on the old Lanston 40-inch camera 
that does not have a vacutzm back. A camera vacuum back and halftone 
contact screens are needed ff aerial photographs and/or landsat scenes 
are to be offset printed. A single corner register sbeet wouPc3 save 
considerable time in scxibing,photographic, and platemaking activities 
by el idnating need to scr ibe  or draft corner marks on each sheet 
now that punch regis~er is used. Training i n  halftone photography 
i s  needed. 

3.11.1 PP: 

This phase was not considered i n  ?P capacity calculations. The 
operazion suggested was to make three plates for printing. The 
plates were to be marble grained, coated in a whirler and exposed 
to sunlight on the bu5lding rooftop where platemaking facility 
is located. A n  additional rhree plates would be made for the 
language placenames. 

3.11.2 SD: 

Twelve (12) composite negatives are used t o  expose images on pre- 
sensitized metal plates using mtd-halidelamps. A new fliptop 
vacuum frame with metabhalide 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 
t o  prepare the 12 plates for printing. 

3.11.3 ET: 

Film negatives may change dimensions in a short period of time 
without temperature and humidity control. Reigster problems on 
the press may be atrributed t o  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 -st expensive plates made for offset 
printing. YSGS uses Western jet grained roller coated di?za plates 
at about ' % the cost or less. Consideration should be given to 



to the airconditioned lithoroom. Old presses 
make room, This would improve workflow. 

a ,a the PP to have no boetleneda and was 
ing capacity. Each of the three plates were 

~cgEe color sheet-feed press and proofed in 
final e d i t .  Minor corrections would be made 

-tag negative and plate required if major 
. After corrections, the plates would be 

r.-fset press far runs of 3,000 copies for 
r m s  would be required for each map sheet 
~Isce  names i n  three colors, The mag sheets 

trimmed for distribution. 

F * ,.,Ix ' ~ 5  s are ~ r r n  on the I1 year-old single-color press 
and ?6 :wo-color press for the e e e  4anguage edition, 
averag' aylpies per 1: 10,OQO-scale map. 1 : 5Q,OOO-scale 
product , -. - 5-capased 3500 sheet edition size. Two of the new 
AID p r e h s e d .  r ~ s b ; s  are operational bur are underutilized due to 
lack af opezators trained maintenance and operation. The 
th ird sew press is not operational due to rust in shipment. Also. 
parts were salvaged by the installer t o  make the other two presses 
operational. Efforts are in progress for training aod repair of 
the third press. The head sf  the Litha office position has been 
vacmr since 1981. 2%is is a critical position requiring expertise 

! in ;a11 phases ob printing. The Littro Printing room has 34 erraployees. 
There are akao 7 other presses of single-color proof class from E l  t o  
40 pears old. 

3,12.3 El: 

The ET ancurs w i t h  SD that the head of the Litlho Office position 
should be f i l l e d  as soon as possible with a person hovledgeable 
in varous aspecrs of printing. Technical guidance.for prbt-e 
and leadership seem %a be needed. Use of black-only for fettering 
would increase capacity of the press room by 50% 88 plates rather 
gban 12 plates) or 360 maps annual. Reduction in edition .sf2a for : 

e&ch map (a DSGS edition_iqy-tgpsgxephia bwe-wpg-is 2,QUQfmqopu- '. 
tation of 220 & ~ l ~ o _ n ~ e o g l e ]  to a variab&e-ggg~un% epm5Da_f ;~2QD0 - -- # .  
rkpensng upon expected need wodd farther increase @apac$%y ~ d _ - l . w e r  . 
G s ~ .  Perhaps t X e  Si.ddG-dTan;il language e d i t i o n s  - goad - - - . even - be ! 
fEFEii-redrtced far greater saflngs and less used storage space in .& '  

map sales office. 

Ink is purchased i n  the USA and used in the SD as received, Change 
in color or printing &aracterisitcs--dwing, tack, etc are not 
normally done due to lack of training in  ink teclhnoPogy. Press 
operations and printing results would l ikely 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 
t o  cbange conditions for working hours only. 

- 45 Best Available Copy 



At USGS, the standard produerim for a single-color on color 
presses is 30 minutes  per color at 76 sheets per minute. Wash- 
up normally i s  24 minutes and 30 rninutes when going from dark t o  
light colors. Press preparation is 24 minutes. An edition of 
228U sheers would rake 1 hour and 24 minutes, Four to five 
colors would be printed ia aa average day. An estimate of 4 days 
in SD is dour  equal to USCS for edition of 6,500 copies in 12 
colors. However, this would be for a press staff of one man 
per press, Far the 2-color pressJtime is only increased by 18 
minutes and production is doubled. Wo-color presses for multi- 
color uotk as suggested in ff would have increased productivity. 



4.2. SD: 



sat 





There f s  st capabilfty 5n the SD to perfom the task described 
the PP. 







A p p d i x  0 lists the tratning whPch bas b e t  provided to date under 
the project budgee allocation, and she total expendftures which have 
be- arade. In sumnary f t c u s s i s t e d  of : 

The long-term c o a a u l t a m t  ampleted the first eighteen months ~f his 
semlce when he was rnedicaUy evacuated atrd subsrequeatly died i a  the U.S. 
Following his  death, SD reassessed its tercbical assistance requirements 
and dsee-ned ttat B t  wauld be preferable to f U b  specific, idlentfffcd 
needs in t h e l y  ma-r with,  short-term ad~fs~sg eervtces raeher than to 
r e c r u S r  a - brig-ten advisat. (See w* P) 



Lare in 1981 the SD requested USAID approval 80 finance up to a three- 
month technical services of an advisor ts assist in solving computer 
problem related ta aerotrianguhtiaa, and USAID assistance tn eciluring 
these servfces from USGS. 

The Evaluation has taken nate of the aubstantbl balances lsf t in the 
budget for the two project components of technical assistance and graining: 
technical assistance - $254,840 compared t o  trudget aXLosartllom of $503,006; 
trabing - $210,878 ampared t o  budget allocatian af $254,090. It hae also 
noted the reasons given for the balances; the savings realized by uriliairsg 
tsainfng facfiitfes in India: the ssuings xealjteed by the training proqided 
by the long-term technical advisor; eke decPsion 8ot co extend long-term 
teckuriral advisory services to the full, budgeted total of thfrty-six months 
once the sexvdces of the long-term advisor were no longer available. Swtg 
of the traidng l i s t e d  in t b  fP was suggestfve, m a t  of zhs short-term 
rcchdcal advfsary services was aptiona3i. In addition, the ET f o d  that 
substantial and affective training and technical assistance b a  been provided 
by S9bss advisors under a Swfss-funded remote sensjlng project. U n d e m y  
when the ?3T arrived 53 Sri Laaka was a remote senabg trafnhg course d t h  
SWISS and FA0 in~oIvemea2. .%s mnfows t o  suggest%oas for %his m e  of 
%raining contafned 5s %he orig9nzl project plans, but be mlt: f d e d  uader 
tbe A%lQ AID loan, 

The ET feels that w b r  has been expended for t r d d n g  under the project 
was ful ly  justifjled %a t b t  t?w tratfaing that was provided -8 essential 
t o  the project and i s  behg  applied effsctivsly. Rtad the long-germ t6c lanJE. -  
-1 adbsor suwkged, it Ps apparent that he wuld  have served out most bf 
not all of the suggested el&rty-skms months, specified %n the technicd assist- 
ance contract. He vas hfghly rasg.ectad and his r e ~ d a t A o n e  and suggestions 
were velc~me, The tzainhg he prodded apparently contrgbuted sigdficantly 
m m g e t f n g  s o m e  of z b  trariafng needs of the SB, fr is h p o s s i b l s  for the 
ET to assess the *act of kfs  fuguds, other than to note the high &-el of 
respectwhfich he 3s s z f l l  accord&, 'mth in the Begartmcat and in WSAXD* 
Unfortunately, his contract dfd aot require preparatZoaof quarterly or 
atbr regular reports, so it is H E ~ ~ Z  possible to."do a f ilLe srearch an his 
ef f casts. 

The Evaluation Team feels that it would be inappropriate rn comment; on the 
contractual arrangements and relationships that exfsted between SD and the 
firm -- Resources Development Associates OA) -- with whcm it contracted 
far the provishn of the long-term t e c h b d  advisor and the photo p i h t  
fnatructom: since the ET was not in a posftlon to interview any represbtatjlves 
of that finn, That a r t a h  crftical prsblans areee which d.orPded the 
relationship between KDA asid %he Department is a matter of record and, the 
ET has be- briefed ea these matters by al l  gerreles as w e l l  as has Bad access 
te the relevant files in SD as w e l l  as USAID. 



Yhe one carmnent which the ET ~ ( r d d  make 5s that these probhms, of 
+hemseSves, do not eem &.o have mnstituged a mjor constraint to the 
implementation of the projscf . In deted$ng nut t o  contract 6r procure 
any further tscWca1 assistance, otker than the advfsory semices sf a 
technfcd advfsar to assist fn solvhg some computer pmblems (which 
was mted above), rhe SX, appears $a have sxercfsed options and BBacretlon 
which were available fa  It. The language of the BP was not msndatary -- 
it vas suggested or recoma~ended that certain types of t rcknics l  advisory 
services dghe be useful ksz ashievbg s;he project purpose. Apart frm 
the Zong-tern advisor aad the photo p i l o t  instructor, (whose length af 
sen&e was q d i f  fed by the pref 5x "up h) months"), the RIA contract 
frrdfcared tbt: other short-term sendces rafglht be requested at the optbn 
of the SD. 

7.4 The ET agrees vfth the SD that long-term technical assistance 26 not 
required and that the only short-Cam advisory sewices required at this 
e b e  i s  fur aerial triamgdatlna, The request fox this assftance had 
beenmade, as nufed earlfer, prior to the arrsvd of' the ET, ET supports 
tbfs request since the inopesable aerial t ulatiaa fmct%on is a serfous 
productSon problem currenay f.nterruptS=ag plaas, It &s d 5 k e I y  that 
outside trdziing for SD personael m d d  correct this problem. The ET 
agrees that t b  tza-ng P35 IdPa ha6 b%ea an effective use of t h  trsfnag 
f~mds. Ibwever, it &es xeco~~l~~lend that SD *bmedfately utilize about 
$ 58,000 for sgeciffc trabtng to improve current dsficiencfes. While the 
SD list h c h d e d  %n A p g d h Q  is clearly begoad the budget ca~abWty  
of the SD and beyoad the availability 05 AID h a 8  fwds, ET recamends the 
Pallawing list wbicb %s keyed ta the SD list 5%r Appendix Q: 



d) Wftone Photography 
@D i t e m  15 

g> Opeat- aad of gr- Pres se s  
a.e. one o~~ M t h X l y  to m t z & x L d  - $ 6,QQO) 



ORGANXZATION AND m G m T  

PP : 

The PP recollrmended that the ABMP operations be organized along lines 
sW1a. r  to the organizational structure aream in place in SD. Some 
proposed minor changes were: 

a) Ctsnsolidacte wet  lab operations into a centra3ized photo lab 

b) Add a remote sensing and survey research center ta address the 
proposed user assistwce A;nctfon 

C )  add a s-ff f kxnction for aWnistrat ion,  centralizing manage- 
ment of personnel, budget, purchasing, and logistics 

8 )  add a staff function for plans, requirements & techaalogy 

c) ad5 a staff fuchtion for programs, produc-bion and operations 

I The proposed organization chart is sb%n in Appendix X. 

8.2 SD: 

The current SD organizational structure is shown in Appendix S. The 
Deputy Surveyor General for A3MP is responsibxe for sli P33@ activites. 
Solne of the units also gerfom aaa-B-MF mctf ons, In this case, they 
repurt to another l ine  of aa&hority,gm.era3.ly tbe Deputy Surveyor 
-era2 11. This complicates management fn that may units have multiple 
chiefs, increasing the possibility of conflicting priorities a d  resources. 
In general., however, this organizatiszs has been working adequately, Some 
of the PF' recomme~dations have not been inco-rated, 

I 

The two phoWlabs differ in requirements and supplies used. Persome3 
are shifted beSwecn the Ia%s when needed so there does not a . a r  to be 
a need tmcentralizekhe labs. Steff functions have been established for 
the  remote sensing-,&a research activity and for addnistration, Ro 
f a d  staff functLons have been eslaldisheed for plans artd programs. 
Branch supexintendents kve been 'doing the proposed functions. However, 
a quality control offker reviews maps on a s~unpIfng basis. 

The SD has 5ndicated that one of the pr- ma~agement concerns is 
the difficulty in motivating the tadmician labor force, Typical to 
most govement service jobs, pay is Sover than conrperable Jobs in the 
prfvate sector. BnpLayees who are trainad in complex fmctions can 
easily get better offers oukside of governmest serv3ce. Institvthg 
double shirts, 8s proposed by the PP to m e e t  the sQeduAe, has not been 
feasible. Zqplayees currently Bawe no incentive %a work an a &ng sHft. 
Most live many mUes from tbe facility and adeqvgte zranspurtation is not 
available at night. The SD desires t o  institute ''incent;ve payw, providing 
extra salary for employees based on productivity, Labor h i o m  in Sri Lanks 
are supportive of this "piece-psy" concept. Recruitment of eilucat ed 



e 
employess has been difficult. Most entry  level tech,zscians have 
the equivalent of high school education w i t h  l i t t f e  sw nc experience 
'5n drafting or mapping. In-house operational training f s required 
for new employees and is a constant activity due to fair ly high staff 
turnover. This, o%fcourse, interferes with prodrictivity , especially 
%%en proficient technichns are used a%nstructors, 

EWically, the Survey Department has an effective orgrtniaation with 
a hi@ caliber of management expertise. ~ & i t e  of procurement 
problem, budget &atbacks, and labor problems, the capability to 
effectlveu manage a cmplicated program has been proven. The ET 
concurs with SD that csmbinatian of the photo labs is not necessary. 
The two labs sam3ce respectively segregated operations and are functioning 
adequately. 

mere contfnws t o  be a nee3 for a s t a f f  position such as a Plans and 
Product7Son Officer to perform p=allel to the Quality Control Officer. 
Cumently, status and goals are addressed in monthly staff meetings of 
the D.S.G. - AIM? and the Branch Superir~tendents. As a restilt, produc%ioa 
planning, monitoring, and cost accounting tend to be de-centralized and 
insufficient io scope. Some suggested job functions sf a new staff 
function include : 

as) maint&*?-g ABP records of maps produced, maps in backlog, 
and projected short-term g o d s  by unit o P  actfvity; 

b) me-intaining up-to-&a%e average produc3im rate by employee 
ant3 an ongoing unit average; 

c ) detecting workflcrw requiring equipment, msteri d s  , or 
staffing changes before a problem develops; 

8) maintain a9 updated long term plan. 

Individual branches would use the s t a t P s t i c s  to do fturther internal 
plsnnlng and to manltax efficiency of employee w~formance, If 
incentive pay is Zntroduced, Individual employee performance monitoring 
vill become critical, 

Tne ET sympathizes with some of the labor management constraints which 
the SD has experienced. For the mast part, the EI' findings have verified 
that motivation is indeed a problem and does have an effect on productivity 
and f lexikl~t .~ not addressed adequately by the PP, These problems are 
not uncommon in government service worldwide, but seem gructicuhrly 
serious in $Be contexk of tbis project. 



h e  E!T recommends that double shlfeing s h o d d  not be forced. The 
latest approved operational plan does not assume double shifting 
in the proposed sc5edufe. Xoxever, the ET does recommend incentive 
p8y as a scheme to improve jo'b satisfaction and productivity. 



WEB ASSISTANCE CENTER 

PP : 

me concept af a User Assistance Center was proposed ;in the PP w i t h  
two primary crbj ectives : 

a) perform r'as&arcb and devel~pmmt of new techniques of 
resource- data collect ion, analysis, and surveys. Remate 
Senshg iaagery wuu3d be the primary medium, including 
conventional aerial photos, orthophotos, infra-red 
photos, and satellite imagery, fnterpreration of land- 
use categories for applications useful to  other GSL 
resource agencies was the iatended purpose. 

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

The proposal recommended procurement of equipment totalling $68,200, 
air conditioned facilities, and three months of technical assistance. 

A User Assistance Center has nor been established by loan funds as 
proposed by the PP. Bowever, an impressive Center for &mote 
Sensing CCW) has been established within the SD with about six 
permanent SD personnel.* S&ne of the proposed equipment as w e l l  as 
sorate additional equipment has been installed, financed with Swiss 
grant $wads and through U S A D  cuther -than @MP loa& The Swiss 
gsvermazexzt has pxov%ded technical assistace with CWQ to four 
people over: a tuo year period. The Swiss grant has, in fact, m e t  
amst of the research, development, and training objectives f o r e  
User Assistance Center as proposed by the PP. Equipmat on hand 
5ncludes &bout 8 mirror stereoscopes, a mono- hato zoom magnifier, a 
d ig i ta l  plaaheter bar measuring areas, a den 1 i t y  s l iehg system, a 
Gromaemco 2-2B computer processor with video screen, 3 l ight -tables, 
and ground truth camera. The Swiss advisors do not feel that the 
multispectxal camera and! additive color xiewer are appropriate at 
this time. 

The projects underway include: (a) land-use classification and mapping 
at 1:laO,Q00-scale, by districts; (b) forest cover analysis using 
landsat imagezy; (c) rice paddy analysis for yield estimating with 
aerial photographs. Other Sri bdca resource agencies have been work- 
ing closely w i t b  the C e n t e r ,  Some of these are the Forest Ik?parmenr, 
Tea Researcb Institute, Urban Development Authority, and the Department 
of Census and Statistics, They have provided requirements for the 
projecrs and have received user training. 

Other forms of user assistance currently provided by the SD includes: 

* Foot Note: Financed by an AID/W grant t o  ERIM. Equipment is microprocessor. 



a) Satell ite imagery selection and purchase provided by t h e  Center 
for Remote Sensing. 

b) Aerial photograph sales by the  A i r  Surveys Branch. 

c )  Piap sales by the Map Sales O ~ f i c e  and scattered d i s t r i c t  offices. 
The Map Sales Office i n  the Survey Department i n  Colombo is  
staffed with three employees who i n  1980 distributed 54,980 maps. 
(The ET observed on its visit t o  the Map Sales Office that  during 
the one hour spent there there were f a i r l y  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 t o  cover all production 
c ts. Many of the  maps are out of print  due t o  paper shortage 
&id press capacity, Space w i l l  be available, however, to  
accorrnnodate the new I:10,000-scale and the 1:50,000-scale maps when 
they are  produced, No increase i n  s ta f f  i s  anticipated. See 
Appendix T f.sr map sale ice- and price lists. 

d) Special purpose tasks for  priority dzvelupment projects usually 
involving flying of aer9al photos, surveys, and photo lab operetions 
w i t h  nap reproducibles. Some photogrammetric mapping is done f o r  
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 i n  
subpoint (d) immediately above and how these services relate to the overall 
project purpose of meeting the mapping requirements of rural  development 
in Sri  L d a ,  the ET secured a list of projects and/or agencies requesting 
these services and selected a 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: 

CIDA - Lower Uva Regional Development Project 1981 ; 

"Monaragala Land U s e  Study'', Hunting Technical Services, Lrd., 
UK, i n  conjunction w i t h  Resources Development Consultants, S r i  Lanka, 
under aegis of Ministlry of Agricultural Research and Development; 
1980; 

Asian Development Bank, Anuradhapura D r y  Zone Agricultural Project, 
under aegis of Ministry of Agricultural Research and Development. 
SD services to  be completed in  1982. 

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

Muthikandiya Reservoir Scheme, Lover Uva Project (Australian High 
Conmission funding), under aegis of Ministry of Land and LanZ 
Development; SD service t o  be completed i n  1982; 

Udawalawe Project, under Ministry of Agricultural Development 
and Research, ET not informed of final s ta tus  of services requested 
from SD; 



g)  Gal-Oya Rehabilitation Project, under Ministry of Lands aad 
Land Development {AIDw s Warer Management Project) ; ET not  
informed of final status of services requested from SD. 

Services requested ranged from requests for aerial survey work to  contact prints 
and diapositives and available base map details for specific areas. Most of the 
grojeets or studies required fairly s p e c i f i c  detai led data. In at least two 
instances, the ET was informed that if it had not been fox 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 l i fe  of rhe project w o ~ l $ ~ ~ a v e  been 
extended for at least an additional year. Xost of these special serwes are 
provided at cost. All of the projects impact, directly or indirectly, on rural 
development, 

While the above is only a partial list, it does indicate that the SD is beginning 
t o  provide some of the spin-off outputs suggested in the PP i n  advance of the 
final production of the two nationwide mags. While the Department has been 
able to respond to these requests with varying degrees sf 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 i f  they interfere w i t h  the smooth production 
schedule s-izggeozcd elsewhem for ?he tvo nationwide maps. The §D assured the 
ET that this has not presented a serious pxroblem to date, for most of the s e n i c e s  
requested required only the productiim outputs of some of the units which were not 
operating at full capactty. However, it should be noted that the setting of 
priorities for development projects does not reside in the SD. ft Wt rely On 
other GSL agencies, particularly the Ministry of Finance and Planning and the 
Ministry of Lands and Laad Development for policy guidance. It must: be responsive 
to priority demapds for its services i f  these have the official approva&~f the 
policy - setting ministries. SD, in conjunction with those mhistrieq re 6alance . 
the various d-ds for s~eciali~ed services against the achievement of the AMBf 
purpose and objectives. , 

'Llhe current Center for Remote Sensing (CRS) appears to be mering the concept 
proposed by the SP. It is the opinion of the ET that this  activity can continue 
to be a viable User Assistance Center by maintaining contact d t b  U s e r  Agencies + 

and performing projects funded by grants or the user agencies. There does not 
appear t o  be any inarwdiate need for additional equipmenr: or techaical assistance. 
Two alternatives should be considered: 

4 Increased sharing of ef fot t  between 1:50,000-scale ABMP land-use 
categories- and 1:1Q(3,000-scale CRS land-use maps. 

Organizationally conbining s a t e l i t e  imagery sales, air phoro 
sales, and map sales into one "Cartogrzphic Information Center" 
responsive to t h ~  needs of other agericies and the public. 

No recomndation is made regarding the potential problem that SD could face i f  
special project requests interfere with the production schedule for the 1:10,000 
and the i:50,000-scale maps, other than t o  note that i t  is a potential problem 
of which SD management is fully aware, as well as key officials in both the 
Ministry of Lands and Land ~ e v e l o p e b  and t>e Ministry sf Finacce and Planning. - 
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aeport on time estimates for C r a w i w  - a c e ,  ., 

Studlo Opera$ions and frintkag, - .  
c- 

Total t ine fur 92 &:Gets = 15180 m a n  day& 
With nomid working hours (7 brs./day) and a staff of - 
30 C'man the estimated t h e  fs - 

1 

15180 = 2+ gears - 
30 x 240 

- 
2, With Dvertime .of 2 hours/da$#d*man estimated time 
,. -5s aei?u@ed 40 2 sears, . - . *  

.L: - 4 - 
&. - A "- *. . - . . 



APPENDIX C 

SCHEDULE FOR 1:10,000-SCPt W P Z N G  

PHASE - PACE - TSME-FRAME 

Aerial. Photography As reqd . 1000 photos by 1984 

Fie ld  Control As reqd. now to  1987 

Aerial TrianguPation 400 mdls/ July 1982 to 1987 

fhoto.Compilation 

Preparation 

F i e l d  Revision 

Scribing 

Lettering 

wpesett ing 

Photolab 

Platemaking 

Printing 

Yr. 

240 mapslyr. now to 1990 

240 mapsiyr. Sept. 1982 t o  1990 

240 mapsjyr Dec.1982 to 1990 

200 mapslyr June 1982 t o  1992 

2 ~ i I  maps/yr. June 1983 t o  1992 

200 mapsr'yr. Sept. 1983 to 1993 

200 maps/yr. Sept, 1983 to I993 

200 mapslyr. Sept. 1983 t o  1993 

200 maps/yr- Sept. 1983 to 1993 

Begin after Tech 
Ass t , incentive- 
pay, 2 per nmchinr 

Recruitment 02 la 
people required 
for Drafting Unit 

Recruit 13 

I:. 



PACE - TIME-PlMm m m G  
As reqd, 100 photos by 1983 10 

As seqd. Row t o  1984 4 

50 mapslyear July 2982 LO 1984 4 

38 maps/year Now to 3- I987 18 



Field Control 

12 maps/year 1984 to 1991 1 

12 maps/ycear 1984 ta  1991 - PorgBgible effort 







LUeezzmtfve Procedure: ScriB.3.q by pbutcgraametry 

Sequeacs of Activities: 

Second t e h l t s i a n  scribes aver geaefl. copy using appropriate 
eyntbologp and classificatir#r labels ,  !Rte ecribing does not 
have t o  meet f engraving quality and the symbols can be 
freehand drawn. Fhatogrametric symbols wed by USGS have 
been prwided t o  Air Sumeys Braach Cbfef . 
Hydrography is done before contours and vac~trm-frame transferred 
to cmtour plate, When contoure arc scribed, reentrants should 
f i t  hydrography. 

Scrgbe guides or croaafllexes for field rs~isbors  are produded By 
v8eumn frame transfer of scribed copy to fZIm or mother scribe 
gdde . 
Alternative: Avoid pencil cmpilation altogether and scrfbe 
directly fa pantograph u p i t .  The copy would not Be as god,  although 
s9e! eecend eecRaicPaa would not be required. That capacity t o u l d  
then be used by oubmquexrrt phases t o  vQcleaa-&p" the copy. 



Alternative Procedure : Ffsld Edit before Photograrmaetry 

Sequence of Activities : 

2. Preparation Unit prepare boundary and names werhy on esbrged 
base asp (i.e, a f  stfnsg 1": 1 m t l a  map mhrged t o  l: 10,OQQ) 

3. Afr Surveys Branch identify requfred control as normal. 

4 .  Sumeyor in the f i e l d  acquires control classifies mapwor thy  
fjeatures on aerial photgraphs. Classif%catfon 5ncPudes a smgllipg 
of land-use exemples (.complete SEA office by trafned land-uae 
bntezpretersb, wnnotatfon of buildings, roads, cte. us- black 
rapfd-o-graph peas, deletfon of nanlnapwortky imagery w3th small 
r g o t  

5. Pkotogxammetq Eaf t wmpXles normally frm the Ugh-altitude phoms, 
dtbouglb the f i e l d  priats  are used ss a guide for content arid 
classiffcatfm. 

Advantages : 

2, No t h e  is spent canpfling features ulefmately ebng& or deleted, 

4, Overall reduced cycAe t h e  and bgrwed productfan cost. - 

1. Short tenn trafning h p a c t  eo teach eurweyors photo-iPterpretation 

3. Short-term impact of changing arn established procedure which is 
fairly effective as-ks, 





QMLITY CONTROL AND PROOFING 

NO, - - DAY 

1 '112 Studio 

1 1/2 Studfo 
I 
1 1/2 Studto 
1 
1 912 Studio 
1 
1 
9 1/2 Studio 
1 /2 
1 Studio 
1 Studio 
1/2 Studio 

PRESS PLATES 

80. - DAY - 

Prepare report, order composite posit ives 
Proof, prepare report 
E d l t  separates, correct 
Engl Ssh p r o ~ f  
Edit  p r m f  
Sinha? a proof 
Edft  proof 
Tamil proof 
Edl't proof 
Corsn%ct separates and r&di t 
f ina l  compost'te Engl i s h  negat f ves (6) 
Opaque negatives and order pla$es (6) '. 
Compooj t e  Sinhala type negathe, opaque 
CsmgosTte Tamil type negatfve, opaque 
Composfte posi t ive  a1 1 plates except ye1 low 

. . . .  

ACTIVITY 

Prepare plates fmm negatives English (6) 
Prepare plates Sinhala (3) 
Prepare p late  Tami? [31 

. .  . .  

ACTIVITY 

Wake ready language only 
Hake ready between color 
Machine rot lev wash (before lunch) 
Check and approve color 
Run 2000 copies 
Run 6000 copies 

- 4 days 6450 c6p9es 1 machine 

PRINT SEQUENCE 

Blank line and type English 
1 ine  and type Slnhata 
1 ine and type Tami 1 

Blue line,type and f i l l  English etc. 
Red l ine , type and f i l l  English etc. 
Brown line, type and f i l l  Universal 
Gwen symbol and t t n t s  UnSversal 
Ye1 low t i n t  Universal 

Total copies include progressives = 6480 





L. Roll film processor 

2, Aexia3 camera 

3. Roll paper prbter 

4. Sumeying equipnent 

5. Digitized cootdinatogragh 

6 Orthsphoeo attachment 



Quantity 
in hand 



'item I Quantity in hand 

Micro B r i l l  Set 
Metric Micrometers 
EBicroscopes Direct Heasuxing 
Gooseneck magnifiers 
Swivel blades for swivel knives 
Scyles Burnishers - Packs of 6 each 
C4ngle edged rnzer blsdea - bexes 02 IOL) b l z d ~ s  Y* 

Cxovex Drafting f i l m ,  matt 2 sides 26" x 36" 
SO sheet boxes 
Crovex Drafting film matt 2 s ides ,  36" x 180 ft rolls 
Plastic Type Cleaners, dozen 
Tungsten Carbide Cutters 
Magic Rub erasers, gross 
Biggins Colored Erik, 1 oz bottles,  dozens 
Eiggins EPack 32 fl. oz. boctfes 
Sp ir i t  b z l l  pens, assorted colors, dozens 
&Hor leads for lead holders, gross 
Desk sharpenhg stones 

I Drafting Tapes, 1'' rol l s  
Register studs ' Aheser l iquid,  cleaner and thinner, bortles 1 Release paper for Adheser Coeter, packets 
Uorsens itized scribcoat . 26 '@x 336 sheets 

I Printing paper, reams 



INVENTORY CF MAP PRODUCTION A MATERIALS 
(PHOTO-TAB) 

Units  - 
Kodi l j th  Bithi, flliiis 50 Ciii x 3Gii -- nu .l I .l rS - 
Kod3 1 f t h Super R .I. Dcvel oper 50 Litre racks 
Ksdak Uni f i d Powder 10 Lit- Packs ~~5 R proof sheets 2 3 ~ ~ 3 7  ij2!!x~.c;;t* Sheets 
Kwi k Prso f Assorted colors Quarts 
Kwi  k Proof Blacks Nos. 
KP/WC B r i  ghter Gal l ons 
KP Wipes Ro? 3 s 
Stouffer sens i t iv i ty  guide Nos. 

3c.,9cv nnp M ~h CI.+ Cronaf?ex Pmjeeti 61; 3 i  wc't T i  l m  PCM-7 LVAJVA.  V W ~  4Y Jfl  r .  
Brl' ght  t i  phE contact film BLC7 26x36~807" 

Cronalar engineering negative ff l m  EN7 .Q0788~36n 
xl 00' 

Graphic Arts Litho F i l m  CEL4 50x60 cm 
Du Pont 210 Litho Developer Powder(l0 L f t  x 10 

per case j 
Du Pont 21D Developer (10 L i t  x 10 per case) 
Kwi k Proof colaurs assorted 
S t r i p r i t e  sheets 25"x36" 
St r ipr i  t e  Etch 
Strf prite Developer 
Striprite Etching Blockst 

boxes 
50 Sht. 
boxes 

Rolls 
Sheets 

Cases 
Cases 
Gal Ions 
Sheets 
Quarts 
Gal 1 ons 
Nos. 
Nos 
Shzets 
Rolls 
Sheets 
rJa rs 

Crsnaflex Proassor Developer PDC (5 gal Ion-Cans 1 Cans 
Cmnaflex Bbsscessor FJxer PFC ( 5  gallon-Cans) Cans 
Crona't or Engineering Negatii ve EN? 2 6 x 3 6 ~  .0071i Sheets 
bC & E Stabilcne Dry Developing Dinto film 24"x36" Sheets 

H e l l o s  Dry Developjng Diazo Paper 24'x36* Sr heets 
Rubber gloves ..-2 -r 

FQ 4 T 3  

t&l&t&p Tape-f ransperent magi c RoP 1 s 
Scribccont - sensitized % heets 
Mestern Press ready dew1 oper Gal 1 on 
Red Granite Long Run Developer (32 Ozs) Bottles 
Western super A.G.E. Finfsher (32 Qzs) Bottles 
High Concentrate NegXsating solutfon Gal Ions 
Sugerkote 28 1/Z9x38 112" x ,.012 Western Li tho 

PI ates Nos. 
Sterkote - do - Nos , 
Press ready IS Nos. 
Diazo Sensitizer A & B (32 02s) Packs 
Cranal ar Eng. Neg. M l m  EN4 3S"x100' Roll s 
ttthographer Tape - Scotch 31u: 1/2" x 72 yds Roll s 
Drabti ng Tape - Scotch 3M 1 "x60 yds Be01 1s 
stark& 3523 x 4151 x .012" western Litha Plates Nos. - 

6 4 64 
Natural Sponges Ros . 
Art i f i c i  a1 sponges Nos. 
Gum Arabic - Liquid  Gal 1 on 
Applicator Blocks (Proof Pads - Rubber) Nos. 
Cotton Wool - I00 Pad Rol f  s R Q ~  I s 

Balance @ present 
a12 2 
1 X S  I 



51 LPthkemko deep etch developer 
52 Reagent A1 coho7 - &thy) 
53 Alcohol - Ellethyl 4 gal . t i n  
54 Wipe on Pads 

Balance @ Payment 

Gal 1 ons 
Gal 1 zxs 
Tin 
Nos. 



MATERIALS - 2 Y W  NEEDS 

Bright Ligbt contact f i lm 26 x 36 x .OW sheet 
Project matte f f i m  26 x 36 x .007 sheet8 
Ser2pfUm 10 x 12 zx -005 sheets 
BsdeoaT, sersPt ized  23 x 36 x .007 sheers 
Diazo, sembtized mylar blackline 26 x 36 x .005 
D%&zo: ~emi t i zed  ;*-,r Ytd&lgae 26 -;; 25 = 

y=F=r 
Drafting fan matte one aide, 26 x 36 x ,005 sheet 
Sxfbecost, vasensitized 26 x 36 x -007 sheet 
E3dkgroof, wh%te, m r t s  26 x 36 x ,010 sheet 
Kodatrace/acetate cnver 26 x 36 x .002 sheet 
Pressplates pre-sensitized aldnium 898 x lo64 mm 
Printing pap& 30 x 40 inch, reams 
3500 capfes/sheets x 92 maps (2000 Engllsfa, 1006 

S i W a ,  and 500 Tamil) 
1000 copies/sheets x200 maps (500 English3250 

S h h a l a ,  250 Tamil) 
Set screen tfats 133-line [10,20,30,50,78) 

3thc40 in 3 angles (3W, 43F600) 
Contact scr-, mag-, 133-fine, 450, 7So,505O 

Quantity unit - 
7.50 
9.00 

2 
12 
4 

1. SO 
3.00 
6-50 

3 
0.25 

9 
r ia .  

100 
200 
200 
280 

75 
IS0 

5 



Name of Officer Nature of Trip Q Coat 

A.A. Wilson Perera 
Artificer 

Train.%% in Servicing 
and haintenanca of 
SurveyPng Equipment at 
Kern, Swi t ~ e r l m d .  
8 weeks, A J ~  - 0 c L  1979. 

Seminar on i3emote Sensing 
in Costa a c b .  
23 - 30 A p r i l  1980. 

Cpl, Fernado PA, 
Cpl. Prmaratne &,E, 
Cpb. Jasashghe Dm 
Cpf , Xamncssenu, A, 

Q,B, Pejeera 
H ,A, S , Chagdrasekera 

Air Porce Technioiana 
tsaining at H e l i  Orient 
Singapore. 
January 1980. 

~yderabad in ~arto&aphy 
(Supervisor) 3 months 

Trdning at S A! ,I., 
Hyderabad in Cartography 
2 mon%hs from 96th 
Oetobsr 3981, 



H.D,A. - Senior TeeWca2 Adviaor 
Rr. B w a  E. ~ c i m b i  
Xsvmber 19978 - May 1980 

- Photo X l o t  Instructor 
Mr. Prank T. Lodge 
Pebruary - BprLT 1980 



A P R W T ,  & ACCESSORIES 

1. Airsraft,Cesma 421C 385, QOQ 405,675 + 20,675 
t 

3. AArcraft modification 

4. 83 Drif taight 

5, Statoscopa 

6. Reno\ratltan of camera 

7, A3xeraf r Fepryfng/hnd 

Subtotal. 

8, FnzD ~ O r L I r n Z T .  

1. 4m 3-s C40) 

SubZoW 

6. TRUmmATlirn 

2. XU4 545 Card Pu~cb (2) 

3, Kern NR-2 Ccmparatos 

7.- 



1. W f l d  bsSPP08 O t t h  
2. A v b t a 5  !Ui Coord'grsph 
3. W Z l d  St-PO serQ 

~trr Qcope 
4, WXLd G h e r s  Scales 
5. P t b d c a p t e  

Subtotal 

E* PHOTOCRA3?HIC LAB 

£cad& Versamat ] R o l l  Proc 
W I  Proceesur 
LStbwheet Processor 
u g - E  Pr*ter 
Vacuum For Copy Camera 
atnbed ILe%u,n lamps( 6prl 
l?hErhr C o a t i n g  l!kchbe 
G r a h b g  ~~s ( 3 6  
Hap Repro E%acb&~e 
PrfatPtlg Down Frame 
CObr Sdtdmeter 
D ~ ~ e t e n t  
f a b t  U&t Source 
PEao~rapldc &pipeat 
Darkroom Wu.3tp-t 
W P W  cbm3 

I 

: 
Actua l  Coat I D i f f  crence 

p=d* 
c b  =a 2 pE 
deleted 
deleted 
d&etd 
2 pmcnred 
2 procured 
2 preoeurd 
4 procured 

Best Available Copy 



f. Map Product i on-Drawi ng 

I . S c t B f  ng: teol h ~ ?  derr (1 0 

2. Scribing cutters {I00 

3. Registration Bunch 

4. Reflecting Projector 

5, Line Contact Screens (16) 

6. Photo Composing Machine 

7. Nisc. Equipment 

8. Shipping costs 

Subtotal  

6. Map Production-LltAo 

1, Offset Pr in t ing  RacRine 

2. Guillotine Paper Cutter 

3. Misc, Equipment 

4. Shipping costs 

Sub-totat 

Actual 
Cost 

--- - - 

Comments 

9 procured 

50 procured 

44 procured 

Pending 

3 procured 

Pending 

Zncl above 



Description 

H, Uses AssPstanoe Center 

1. Richards 940 L i g h t  Tab1 e 
(3) 

3. B&L Zoom Transfer Scope 

2 4. I S Mult f  spectral Camra 

5, I?S Add. Color viewer 

6 .  Portable Spectrometer 

7, Camera, Projectar, & acces 

8. Misc. Equipment 

8. Haterial & Training AS ds 

10. Shipping Costs 

Sub-f otal 

1. Doppler Geodesy 

I Equi pmznt Lease 

Sub-total 

TOTAL EQU I PMEW 

Actual 
Cost 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

Procured by 
Swiss 

Pending 

Procured by 
separate USAIO 
funds 

Delete ? 

Delete ? 

Procured by 
Swi ss 

Pending 

Delete 

Delete 



1 Subject I ~nstitute [ Length Grade 1 Frequency 

1. Advanced. Geodesy ! leading to M Sc. 
Ohio State Univ. I 2 y r s .  Supdt.or I 1 per 2 yrs. 
or equiv, above 

4. Data Processing w/ ~ ~ ~ o l l i t n d  or 
emphasis on photo- U,S.A 'Jniv. 
grammetric aspects 

5 .  Photogrammetic 
Technician Training 

7, Phaeogrnmm~tric Swiss Factory 3 mo, Z per 2 yrs 
Equipment Maintenance 

I 1 

8. Advanced Cartography IT@, Holland 1 ya. AssetSupdt.b 1 per 2 yrs I or above I 
I 9. Carto.Technician ! ITC, Holland or 1 per year 

STI, India 

15,Halftoae Photography Unidentified 1na). [i)raftsman I 2 per year I t 

16, Survey Flights ITC,MoPland or 3 m. 
equivalent 

- -- - - - .- 

17.Traihing on sirplane 1 Cessna factory i 3 mo. / SUP pilot as required 
electronics, air l or representative frames, and engines 

I I8.Management ,Production USGS (Infmmal) I I 1 m o .  ]Supdt.or I one per year 
Planning & Evaluation P I  above 



Director 
Agricultural. 
Base Mapping 

Programs 
Product ion 
a d  
Operations 

Remote Sensin 

igura 6: 



APPENDIX U 

EVALUATION SCOPE, TEAM COMPOSLT'SON, METHODOLOGY, CONTACTS 

Scope of Work 

I. Purpose: 

1, Determine i f  the project is sti l l  necessary t o  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 t i m e  spans and resovrces necessary for the Survey 
Department to sustain and complete thz project taking into account 
modifications in the project that may be necessary. 

XI. 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. 'Sbe USGS teamwith 
assistarrce from the Survey Department, w i l l  also review the Survey 
Department's plans for completing the project, explore and ident i fy  any 
alternatives for completing $he project =re 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 w i l l  uzilize the team's 
findings in d e t e d n i n g  future actions on the project. 

Iff. Specif ic  Team Actions: 

A. Review the maintenance and operation of %he Cessna 421C Aircraft used 
to  f l y  photo rnissians including the project related s k i l l  of the 
pilots aad crew and the adequacy and use of related equipment; 

B. Evaluate the flow of work and output at each s t e p  of the mapping 
process, identify problem areas, and propose necessary kq-pxovemen~s; 

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

Process Step 
Aixcr a£ t: 
Photo Acquisition 
F i l m  Processing 

Field Control 
Triangulation 
~ompilarion 
Field Edit 
Scribing 
Slate making 
Printing 
Organizationl~anagement 

ProductfOutput 
Operation/Maintenarice 
Aerial Photos 
Original negative, paper prints 
and diapositives 
Additional ground control points 
Oriented Models (Stereo pairs) 
Draft manuscript 
Camp le ted manus crip t 
Color separations 
Litho plates 
Map sheets 
Work accomplished 



XV. Reports: 

Prior to departure f r o m  Sri Lanka the team will prepare 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 understand the back- 
ground, devef opment, aad current - - status of the proj ecr . 

Program/Policy Evaluator will: 

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

33. Relate the analsysis and findings of the technical team to the requirements 
and realities of S r i  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; aad a program/policy evaluator cormtracted by AID 
under an IQC arrangement with Development Associates, Ijlc. The head of ehe 
technical team and the pxograrn/policy evaluator were designated as co- 
eeam leaders. 

The technical team canrmenced work in Sri Lanka on 20 April and were joined 
by the program/policy evaluator bn 24 April.  -0 m a e r s  of the technical 
t e a  completed their assignment on 22 May. The third member and fbe 
program/poXicy evaluator completed their assignmeat on 14 Sky. 

C - , 

Procedure and Met:hodology 

Procedural problems might have arisen due t o  the different start-up dates 
for the two components of the team. These were dnimimed, however, by 
the explicit scope of work prepared for each and by holding daily joint 
review sessions. If the entire team did not meat 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 
pracedures 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 iholding it a 
week or so later, i t  did provide a focus for SD staff and gave them a 
bexter understanding of what was being attempted in the evaluation. Both 
the role of evaluations in general and the specific role of this evaluation 
in particulk comprised the subject of this orientation session. 

The =thodology specifically involved the utilization ot the tools generally 
associatedwith the empirical process: file a n d  docwnenle research; data 
collection, corxobation and sompaxison (i,e. 1982 data cf of 1977 data) ; 
observation of operations and f i e l d  trips; interviews, meetings and discussions. 
The findings were screened frm both a technical as well as programmatic 
standpoint in arriving at the final list of recommendations. 



The Team interviewed at level of management (begi g with the Surveyor 
General and his deputie 11 as the technical and branch levels. 
All aperational areas and functions within the Suruey Degastent d irect ly  or 
indirectly involved in the pgriculturak Base Mapping Project were examined 
on-site as w e l l  as w f t h i n  t k  context of overari policies and established 
procedures. User organization: (both GSL. departments and agencies as well 
as donor agencies) w e r e  htervlewed- GSL officials responsible for providing 
policy gu%d-e t o  the Survey Department (i.rr. the Secretary of the &finistry 
of L a d s  and &and Develqment and the Director of Bational Slannhg) were 
also interviewed. USAID officials were interviewed. - 
F i l e  research was facilitated in that the project files in  both USAID a ~ d  
the Survey Department were made available to the team. AT1 major project 
documents (feasibility studies, preliminary project papers, the f 
project paper, the loan agreement, the technical assistance contract) 
were provided and read by the team. Implementation documents (egg 
progress reports, quarterly reports, letters of implementation, proCUmimt 
papers, revised operatioal  plans) were also providedd a d  read by the Team. 

Two general review sessions were held with Survey Department officials, two 
were held with USAID off ic ia ls ,  and one joint revlew session was held w i t h  
participation of USAID and SD of f ic ia l s  and the f u l l  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 sections w a s  prepared and circulated for comment 
on Tuesday, May 18, 1982. The f inal  version of the  valuation Report was 
prepared and left with USAID on Saturday, May 22, 1982. 

- .... . * -.*- - -  "a- 

Contacts ; 

Bfr, S. D. C. Niinayakkara, Surveyor General 
Mr. N.G.R. Fernando, Deputy Surveyor General-I, 
P k .  S. Berygoda, Deputy Surveyor General-II 
Hr. J.B. Seneviratne, Deputy Sumeyer General-ABMP 
Mr. N, Abayasiri , Supdt . of Surveys-ABMP 
Mr. A. Shanmuganathan, Suptd. of Air Suxaeys Branch 
Mr. L.A*GI Perera, Supdt. of Map Publication 
Mr. W ,  Guneraene, Map Production Officer 
Mr. S.I. Francis, Head o f  ABMf Administration 
Xr. V. Poo'balan, Nasgator (Air Surveys Branch) 
Mr. P. Heenkenda, Lab Technician (Air Surveys Branch) 
Mr. A. Hettiarachchi, Chief photogrammetic technician ( A i r  Surveys) 
Mr.  S. Gunawardena, Head of Map Preparation W i t ,  (St~rveys Branch) 
Mr.  S.D. Chandrathilaka, ABMP Surveyor 
Hr. G.R. Jacob, Head of Map Sales Office 
Mr. Urs G e i s e r  (Swiss Technical Advisor), Project Manager, Swiss Grant, 

Center for bmote Sensing 
Mr. Martin Sommer (Swiss Technical Advisox) , Swiss Grant, Center for 

Remote Sensing. 

Sri: Lanka Air Force 

A i r  Commodore A.W. Fernando, Chief of Staff 
Group Captain, J .P. Eliyathamby , Director of Electronics 

' Wing Comuander, B.E.S .  Fernando, Director of Aeronautical Engineering 



Francis #. Dxane, Australia Hi& C~miss ion ,  Lower Uva Project 
Mr-  Bredc Gmdersen, NorplanlEngCneering Consultants t o  NazionaP Water 

Supply and Drabage Project 
Mr. Jayasinghe, Deputy Director, BGnisrry of Agricultural Research & 

Development 
Mr. Nc Abeywirkreme, Secreraq, Micistry of Lands and Land Development 



ORGANIZATION CHART ABMP 

Note: Boxes not outlined. are shared 
U_ 

resources. Staf d assigned 
labeled b e d d c  box. 

MAP PRODUCTION OFFICE 1 

DRAWING OFFICE ASST-I 

UNIT 2 7 

LTXT 3 10 -. 
I 

DRAWING OFFLCE 3 
ASSISTANT 11 

STUDIO 12 

PLATE 17 

TYPE 13 

4 LITHO HEAD (VACANT) 

(VACANT) 7 I 

- 

OPERATIONS 2 

LTTBO PRINTING 34 J 
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ThPs Evaluation Report represents the caas5.dered5 professiorral. 
apinion of the Evaluatfon Team based essentially an emprirkal 
judgement. The f &dings, concIusions and recommendations do nut 
necessarily represent zhe opinions of either the Sumey Department 
or the USAKD. Some issues may have Feen overlooked hv the 
Evaluation Team, g h e n  the short period of t h e  available for 
resarch, data collection, tntcrviews, meetings and obsematioa 
trfps. ShXfarfy, some of the data or  information, particularly 
that coneafned in the appendices, may be found to be Incomplete 
or even Pnaccurare. Readers are invited to  submit any dgvergence 
of opfnion +or suggest corrections in data by corresponding directly 
wfth USAm/Colomba. 

The Evaluation Team expresses its &pprecfatflon for the very 
c o x A b l  welcome and cooperatian afforded by the Survey Departmens, 
at all levels. Without the full cooperation of management and ._ - 
%he heads af product io~ units and staff, the Evaluation Team 
wadd k t  have been able t o  complete fks assignment. Discr?ssions 
were caPdfd and friendly. The Team was able to proceed ~ 5 t h  
fes scope of work w3th a m 5 a h u m  of organhatiorel detail and ariect- 
ation, 

Meedless trD say, the support of U S A D  ras ;tadie;peasibZe for 
the Team to perform the t d c s  acsigaed ta it, TUs was given, 
fully aad cTheerfullg, The Team expresses its gratitude to all 
membrrs af 
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Project Purpose: et the mapping requirements rural development in 

Purpose of t h i s  Evaluation: 

1. determine i f  the project is  s t i l l  necessary to meet the project's 
purpose ; 

2 .  d e t e d n e  if the project can be complered in approximately tdo 
years; and 

3. if this is not possible, determine means for cempleting the project 
in alternative time spans and resources necessary for xhe Survey 
Department to sustain and somp2et;e the project taking into account 
modifications in the project that may be necessary, 

Sumnary of Findings: 

The pxojecr was originally designed to assist the Survey Department (SD) of 
S r i  Lanka in acquiring the necessary equipment and technology t o  meet the 
demands on ir far the provision of up-to-date maps and related dara, on a 
priority bas i s ,  t o  be uti l ized in rural development project planning and 
implementation. Current maps were out-dated or did not contain sufficient 
Back-up, derailed data to  m e t  the needs of anticipated accelerated rural 
devefopmenr activities of key Government of S r i  Eanka CGSL) departments 
and ministries as we13 as international development and donox agencies. 

The Evaluation Team (ET) found that the pressure on 8D for this type of 
service is even greater now than when the project was first conceived and 
planned, The pace of development activities, particularly in rural areas, 
has quickened in response t o  current GSL policies and plans. The project 
remains a priority of the Minsitry of Lands and Lad Development receiving 
the personal attention o f  the Secretary of thz Miahtry of Finance and 
Planning. 

While the purpose of the project is off icial ly  reiterated, there have been 
three major revisions of the project plan, particularly the implementation 
plan and schedule which alter certain key aspects of the pxoject as 
originaUy planned and iterated in the Project Papex (PP), 'Ehe 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 f:l0,000 and 
a 1:50,000 scale map? could be completed by the planned 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 fox facilities renovation, SD r e v i s e d  its plans 
to suggest new completion dates for the w o  map series. These extended 
beyond the AID Project Activity Completion Date (PACD). 

The other outputs were not significantly affected by the new SD plans: 1 1  

provision of specific, detailed maps and dara on a prioritgr 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 feasibi l i ty  and des ign contractor and, in  part, to unforeseen 
cost escalation for certain items and unforeseen procuremens problems which 
extended the time originally alloted for procurement. 

-- 
1 



alynrrrcant assistance rrom a Swiss-funded reaote sensing projec t .  I t  is the intenc- 
ion of the  SD that, act ,  the CRS will perform th fe of the UAC and that UAI 
functions rather tha s actual establishment be vi as a project output. 

The ET found the latest (April 1981) SD plan, prepared prior to ET arrival, to be 
feasible, w i t h  f e w  modif icat ions ,  i n  terns of dealing wich the production of the t w o  
map series. Priority h2o h e n  assigned to the completion of the 1:50,000-scale map 
series in a three-to-four year t i m e  span with  no specific, daze assigned for the con- 
p l e t h n  of the I:10,00U-scale map series, other than t o  e s t i m t e  that i c  w i l l  probably 
take at lease ten years. The specific need for greater detail maps and data can be 
bandled by SD on an assigned p r i o r i t y  Basis for specific development projects and 
areas, without causing undue violence to the production schedule of the 1:50,000-sit 
scale map. It was felt, and the ET concurred, that this map would pravide 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 
i t  wishes to meet, utilizing some of the balance in the AlD '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 t o  
meeting the project purpose. These total  approximstefy $750,000 (including some 
pipaline items and contingencies) out of a current loan balance of $1,350,000. 

The ET bzlieves that the SD has just about reached the point where smooth production 
of the a ~ t i c i p a t e d  major outf;uts, from photo acquisition through final map production, 
can, be realized. SD is aware of the major bottlenecks and is taking steps t o  
correct them. Specific ET recornmendations address this situation. ET believes that, 
given the reason detailed in the body of the reporr, the project, w h i l e  technically 
three years behind schedule, has actually only recently entered what could be 
designated 3s graduction implementation. Mosc activities up till mid-1981 were of 
a preparatory nature, i.e., procurement, faciliries renovation, technical assistance 
and training. If the SD i s  able t o  keep to its recent plan, reviewed and commented 
on by the ET, the ET believes that  the project purpose basically will be m e t  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 DepartlnenT. SD managercent was found to be capable, active, enthus ias t ic  and hard 
working. Both SD staff and management arc and have been aware of the majar problems 
faced in the project and have shown f lex ib i l i ty  both in dealing with and in - tk ing  
appropriate steps to  correct these problems. These were discussed with considerable 
candor. 

The ET found that U S A D  Mission staff was aware of the status and problems of major 
facets of the project, sensitive t o  the SD's requirements, and maintains excellent 
rapport with department a1 personne 1. 



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

3. SD should iniriare procurement of critically needed additional equipment. 
s u p p l i e s  and mareriala, rhe latter to provide it with a two-year inventory. 

4. SD should review its critical training needs and begin scheduling training 
for key individuals as well as key operational units as s w n  as feasibly 
possibf e, 



1. Cotantoy: Sri Lanka 

2 .  Project T i t l e :  Agricultural Base Mapping Project 

3. Project Number: 383-T-0045; Loan Number: 383-T-20 

4. Project Dates: 

a. F i r s t  Project Agreement: February 28,1978 
b. Final Obligation: February 28, 1978 
c. Project Activity Completion Date (PACD): November 30, 1983 

5. Project Funding: 

a. A, 1 . D -  bilateral funding Cloan) : $4,500.W0 - - . Eos t Country Contribution : 
Total Project: 

6. Hode of Implementation: 

a. Direct procurement by the Survey Department with A.I.D. 
ass is t a c e  : equipment, supplies, materials and technical 
services, including training, 

7, Frojecr Design: A.I.D. and Resource Development Associates 

8. Responsible Mission Officials: 

a. fission Director: Tncimas Amdt, A.I .P.  Representative, 
1976-1978; 
Sarah Jane L i t t l e f i e l d ,  Mission Director, 1979 - present. 

b. Project Officer; Jeffrey W. Evans, 1977 - present. 
9 .  Brevious Evaluation and Reviews: 

None, other than informal USMD/Survey Department reviews. 

10. Cost of Present Evaluation: (Budget figures only) 

a. USGS Contract: $40, QUO 
b . Development Associates, lac. contract: $17 ;962 

Total $57,962 



The major findings and conclusims of t h i s  evaluation are sunmrarizel 
here, each followed immediately by one or more recommendations that 
derive from the respective c.onclu&on or "finding". Where appropriate, 
references are given t o  P a a  11, Sectiory, indicating sub-sections 
upon which those conclusions or findings are based. 

YP: Project Paper 

SD: Survey Department of Sr i  Lanka 

ET: Evaluation Team 

Agricultural Base Mapping frogram 

USGS: United States Geological Survey 



I. Operation Analysis 

Tho PP described an operational approach, schedule, and resources 
required for the SD to produce nationwide coverage of two A3MP 
map series' within a six-year t i m e  frame, The ABMP has suffered 
significant delays due primarily t o  long procurement cycles for 
aircrzft, equipmnt, materials and in i t ia l  technical assistance, 
and t o  l&or management constraints resulting i n  poor worker 
-;ma&&va&q high turnover, and restriction to single &if ts . The 
~chod~ii'~ro~osed in the PP, based on an APP-financed f ea s ib i l i t y  
study, was clearly over-optimistic w i t h  respect to staffing 
requirements, productivity, and procurement scheduling. The SD 
has continuous ly  reacted t Q delays by readjusting schedules and 
implementing operational procedures necessary to  begin production. 
Now that most of the resources required are i n  place,  the SD has 
proposed a schadule for a 4-year compPetion of 1:50,000-scale 
maps and linrited production af 1:10,000-scale maps in priority 
areas. The ET feels that this plan, with minor variations, is 
the best  appxoach with respect to requirements by user agencies, 
reasonable workflow estimates, effective use of available capacity, 
and budget considerations. Part 11, Sect,V, ss 2 .5 ) .  

Re commendat f ons : 

The SD should initiate production of the I:50,000-scale series 
immediately, using their proposed approach, with a campletion goal 
of 3 t o  4 years. Limited production of 1:10,000-scale maps should 
be done simultaneously for ident i f i ed  high priority areas, as 
planned,usiag capacity not critically aeeded t o  compfete the 
1:50,008-scale series. The SD shou'la gear up smooth workflow for 
consistent 10% term I:10,000-scale production of about 200 maps 
per year, once zhe 1:50,00C-scale series is completed. Efficient 
proceduxes and unit coscs should take precedence over a target 
completion d a t e  f o r  the 1:10,000-scale series. 

2. Hap Production Process: 

An evaluation of the map production processes, phase-bg-phase , has 
indicated that the SD Has implemmted an effective technical approach, 
Generally, procedures are consistent w i t h  tbosc recommended by the 
P f .  Deviations from the PP are, in most cases, warranted. The 
initial problems w i t h  zircraft and acquisition of aerial photos have 
been corrected. The aircraft i s  operational and the flight and 
maintenance agreement made with the Sri L m k a  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 . 5 3  
dllettering (3.9.3),  and printing (ref. 3.12.3). Zr? m o t  cases, 
deficiencies had been already ident i f ied  by the SD with appropriate 
plans for improvement. 



QB 
The ctlrrent agreemat w i t h  the Sri Lanka A i r  Force should be continued 
to camplete high altitude photo coverage in 1983 followed by systematic 
lower altitude coveroge for the I:10,080-scale series. Aerial triangul- 
ation capability should be implemented immediately with the technical 
assistance wh-ich SD has requested from USGS. The lettering operation 
should be improved by i m d i a t e  procurement of a #hero-typesetter -and by a 
map design change csrasolidatiag a1"rle t t e r ing  into a single black 
color. The third printing press should be installed and necessary 
training i n  printing and ink technology should b e  in i t iated to avoid 
a printing botrleoeek. As planned by the SD, the number of printed 
copies per edit ion should be considerably seduced from Ehe PP plans. 

3. Fac i l i t i e s :  

The SD has recently completed (about three years behiad schedule) most af 
the facilities changes recommended by the FF. The electrical system still 
suffers occasional voltage fluctuations and comunity-wide t'brownoutst', . -_ 
not considered serious to the ABMP. The air-conditioning system is 
functional, although generally t u n e d  off during non-working hours ra 
reduce electxicity costs. This has caused unstable temperature and 
humidity over a 24-hour period which adversely affects stability of 
materials. The FP recmendation t o  consolidate the two photo labs bas 
nor been done and is deemed unnecessary by the SD. (Ref .  Sec.V, 4 , J )  - 
Recommendat ions : 

The SD should maintain cons~stent temperature and humidity i n  the plate- 
making and printing f a c i l i t y  aver a 24-hour period. This might be done 
by zelocating plarerndkirxg 'xito the printing facility and by keeping tbe 
airconditioning cootintmusly on or continuously off. consolidation of 
the two photo labs is not necessary. Eight leaks in the map finishing 
lab should be sealed. Photographic materials requiring refrigeration 
should be stored in cold storeage, requiring more effectivei.~eof the 
cold storage fac i l i t y .  , 

Most 65 the equipment recoemnended by the PP has been installed and is 
operational. h e  to underestimation of equipment costs by the PP, 
based on the feasibif2ty study, and to inflation and procurement delays, 
many itens were considerably more expensive than estimated and caused 
scheduling delays. Approximately $1,880,000 has been expended far 
equipza~: u s n g  loan funds: $119,025 over budget. Many recommended 
items were deleted by the SD which were considered unnecessary or of 
a lower priority t o  avoid further cost overruns. Some items planned 
for AID loan funding were financed instead under a Swiss project. 
Some additional equipnrent,totalling about $110,500, is lstill required 
for effective implementation of the MMP, Equipnent maintenance 
continues t o  be a problem due t o  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). 



Recomendations: 

ing about $110.500 should be immediately to 
procure equipment viral to MMP. Major items include a photo-type- 
setter and related processor; accessories for photo-lab cameras; 
and Spare parts for aircraft, photagraphic processors and the 
printing presses. In-house equipment maintenance capability should 
be improved by additional factory training in photogrammetric, 
photographic, and printing equipment. 

5 ,  Materials: 

As with equipment, estimated cost of materials was grossly under- 
estimated in the PP. In addition, the amount of materials requirea 
per map were underestimated. There has also been an enormous escal-. 
aeion in price far most materials. The SD has used a combinatioc 
of loi~n and SD funds to build up a modest inventory. The ET feels 
that t h i s  inventory is not sufficient to meet the needs of the proposed 
oper~,rional plan for the =exc several years. Spec i f i c  materi31 needs .. . -- 
for a two-year program have bccn id'cntifie2, ~ o t ~ l l i n ~  an estiFate& 
S 3 X ,  C6C 51 ex,penditures . Faintenance o f  z~ z&ouat e sup~lp o t  =aterials 
Lor a 200-map per year level of production ic the future wi l l  will 
require an addi~ional $f75,0W per year, plus inflation. Within the 
SD, inventory a d  procurement planning methods have a tendency to be 
short-sighted wfiich could cause significant delays preventing smooth 
~ o & f l e ~  or  met ing  pl,aned s--t.&uPes. (3=5,5ec.y, ss.5.3). 

Materials, totalling about $300,000, required for the next two years 
should be  ordered now i n  arder t o  meet the needs of the recamended 
short-tern: operational plan. The SD should plan to procure additional 
materials costing $175,000 plus inflation for at least eight years 
beyond 1983. The fo lhwing actions should be initiated to reduce 
materials costs : (a) single-color lettering; (b) reduced number of 
co2ors (i-e. elirminate yellow); (c) reduced edi~ ion  s i ze  per map; 
and id) switch r o  d i a z o  coated press plates instead of pre-sensizized 
plates. The SR sbou'id improve long tern planning and monitoring of 
materials used or needed, possibly by centralizing the supervision of 
these functions. 

-.-- 

1 ,  6 Technical Assistance and Training 

Technical assitance has nor been utilized t o  the extent eneisioned in 
the Pf, The SD contracted with a U.S. firm to provide up to 36 months 
services of a long-term technical advisor, up to  six months OX services 
of a photo-pilot instructor and other miscellaneous short-term advisory 
services on a s  seeded and aptionzl basis. The photo-pilot services 
were provided in a three-msnth period, The long-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. H i s  services were terminated after a stay 
of eighteen aranths in-country, due to his medical evacuation and 
subsequent death- 



Substanrial effective technical assistance 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 f ive  areas of training: 
(1) remote sensing eraining coarse/seninar in S r i  Lanka; (23 USGS 
training courses in the US; (3) international study fellowships; 
( 4 )  equipment familiarization, and (5) international conference 
attendance, (the later designated for management-level personnel). 

The remote sensing training course was underway during this evaluation 
and conforms with original plans,.but is riot financed by AID. 

Equipment familiarization courses have been held, financed from training 
funds in  the ABHP lo= budget as well as in conjunction with equipment __  -- 
procurement costs. The latter have not always been t o t a l l y  satisfactory, 
particularly the training given in conjunction with tt.2 acquisiton of 
the new printing presses. 

A major change in the utilizstioa of training funds has baen to substitute 
technical training in India f o r  the broader international exposure eavisioned . 
in the PP for senior staff  as well as fur technical staff. Thfs chang~ 
enabled SD to train more technical staff at a considerable sdvingr, thus 
accounting for the large balance of unexpended remaining in :'-e training 
component of the budget. 

~dditicnal training needs have been i d e 3 t i f i e d  by the SD and the ET has 
responded to the suggested list in preparing its recommendation (Ref.Sec.V, 
s s 7 . 4 ) .  

Recommendat ion: 

The ET agrees with the SD that long-eetm technical assistance is not 
required and that  the only short-term technical assistance needed at  this 
time is for assistance in solving same aerial trianguf ation problems, 

The request for this assistance was made by the SD before the ET arrived 
in-country, and the ET endorses t h i s  request feeling tbar such assistance 
is critical to the solutioo of a mjcr bottleneck in ph3togranrmetyy 
operat ions - 
The ET recommends that the SD should make immediate plans to secure specific 
rraiaing t o  improve current deficiencies which have baen identified elsewhere 
in  this report. The cost of t h i s  training is es~imarcd at $56,@36 
(Ref, Sec.V, ss 7.4). identified trainizlg needs include management exposure 
to other mapping agencies, such as USGS; analytical photsgra 
ing and ink technology, half -tone photagrapIay, aiwlme mecbznSes, equipment 
maintenance and operation, and routine technician traioing. 



_ _ _ _ _  - _ - _  .-_ _--. _- - -  - - -- - - .. ------.- 
performance of re vely complex job dut ies .  Th is a tendency for 
trained or highly ivated workers to leave the n a n t  service, 
attracted by subs $ally higher salaries offsre sewhere. This is a 
sysceHlie problem w i t h  government service universally, but seems especially 
ser,ous in the context of this project in Sri Lanka. It was quite under- 
estimased or overlooked in the PP. To carry our the proposed production 
plan, the SD proposes ins-eased staffing , especially in the drawing off ice.  
Staffing capacity requirements projgcced by the ET confirm a critical short- 
age for those map finishing phases performed i n  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). 

Recolmnendat ion: 

The SD should plan on salary srtpporr for 250 technical staff excksive of 
management and laborers, to met the proposed operational plan. Two 
cririsal positions, Chief Phatogrammetrist and head of the printing room, 
should be imadiztely filled with technically qual i f ied  people. Three ut 
four photogxammetric technicians should also be imediately 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 recomended that 
SD initiate a double s h i f t ,  given the current labor management constraints. 
The S@ shmild centralize a plans and production management staff function 
t o  improve workflow nonitorbng, minrain pmduction costs, and perform 
short and long range resorirce planning. 

A self-contained User Assistance Center as proposed by the Pf has not been 1 

impleaented. However, most a5 the original objectives are being met through 
the SD Center far Remote Sensing (CRS) or other user-oriented services of the 
SD, A Swiss grant, providing equipment and over sfx mawyears of technical 
assistance, has provided rhe means to develop the CRS to be quite respsnsiw 
to the needs of user agencies concerned w i t h  resource planning, Tbe emphasis 
af Zhe CElS is on ase of both satellite imagery and cbnventianal :photography 
for resource applications, Other units within she S 3  c a m  atiz s i p  B & ~ I ,  
photo sales, and special surveying 03: mapping projects which are user- 
speci f ic  . Other Sri Lanka government agencies as well. as implementing 
agencies for various mral developmen,t prajeces are generally satisfied 
w i t h  the level of support and assistance provided by the SD, (Sect-V, ss.9.3, 
and 9 . 4 ) .  

The. SD should maintain the Center for Remote Sensing as an operational user 
ass i s tame center sensitive to applications of this techrialogy for resource - 
agencies, The CRS should be self-supporting by grants or pay-for-services. 
The SD should also continue the current level of m r , ~  and photo public 
sales and support sumeying or cartographic special projects within available 
capacity. ft is not recomended, at: this time, to form a User Assistance 
Center as originally designed. It is not recommended to procure additional 
renote sensing equipment with loan funds. 



The SD has planned to include the s m 2  land-use categories proposed C2:: 
the 1:10,000-scale series for rhe 1:50,000-scale series. The land-use 
mapping is a time-intensive activity fcr photo interpretation, scribing, 
and color separation ~rocessing. Concurrently, for a number of districts, 
the Center for Renote Sensing (CRS) is producing hd-use  maps at  1:100,00Q- 
scale using old 1:63,360 maps for the planimetric base. This is an 
apparent duplication of effort aimd at the same user agencies who need 
land-use cztegories for resource planning or mo~itoring. (Ref.Sect.V, 
ss.2.5.2). 

Recornendat ion: 

The SD should consider elimination of h d - u s e  rategories on 1:50,000- 
scale maps, resuleifig in the potentia? zz shercen zhe target completion 
37 aver a year. Compiled and edited f:50,000-scale bases should be 
suppl ied to the CRS for 1:100,000-scale landuse wpping on an up-to-date . -. 
base. UftzrczfeLy, BE ter Enit ial pablicatioz of 1 :50 ,000-scale topographic ' 
maps, the 1:LQO,OQC)-scale copy cmHd be enlarged to 1:50,000-scale - - for a land-use overlay if user a~encies idanz;ry sueh a acquirement, 

F F - +  .- Lnis is a suggestive recommendation, which SD has taken under advisement, 
SD was not prepared t o  adopt such a recommendation when the ET made it, 

10, Alternative Procedures for l:PO,G00-Scafe ~apping 
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are adequate for h3PP operations. There are a number of phases, however, 
which are using outdated or inefsicient methods. While it i s  recognized 
that dtanatic changes of procedure are disruptive in zhe short-term, 
some changes are worthy of considera_slerr f o r  the be~efit of lmg-term 
efficiency and l a w  unit casts. ( R e f ,  Set-V, ss 2 .5 -3 ) .  

Recosnmendat ion : 

The SD should consider the following procedural changes f o r  long-term 
f:1C,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 rlessification; Cb) field c l~ss i f i car ion  
before photogrammetry using rioto-i~terpreiation and annotation methods 
with law altitude photos; ( c )  scrik.ing instead of pencil copy for 
photogrammetric manuscripts; (d) iscreased use of computer software 
to a i d  photogritmmecry; ( e )  single color lettering; (f) elimination of 
yellow color; Cg) use of rectified or orthophoto imagery at 1:10,000- 
scale far a short term, low cost temporary product. 

In most cases, training or visitation of operational managers t~ 
agencies such as USGS would be reconrmended before implementation. 

Additional Equipment: 

Equipment needs v i r d  to ABMP have been ident i f led in conclusion No.4 
above. However,  to improve f l e x i b i l i t y  or capability, the SD has 
identified additional equipment deemed desirable. The ET has also 



identified so sirable options depending on aperational approach 
and SD budget ort. (Ref. Sec.V, ss.S.1,3). 

RecommendatTori: 

The SD shodd procure additional equipment wkjch improves capability to 
meet user needs other than that defined by the A3MP if alternative funds 
are available. About $329,000 in equipment bas been idenrified by the 
ET deemed worthy of considerltim, including a new aerial camera, r o l l  
f i l m  and paper processors, surveying equipment, a digitized coordinate- 
graph, and .XI drthoghoto a;;achment to an existing photagraunetric plotter.  


