APPENDIX 3.5-3

CLASSIFICATION OF ACTIVITY CENTERS
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APPENDIX 4.2 -1

SUMMARY OF ANSWERS FROM DEOS AND

REGIONAL OFFICES REGARDING ROAD MAINTENANCE



ANSWERS FROM DISTRICT ENGINEERING OFFICES

Number of Responded District Offices = 50

OPINION/COMMENTS ON HIGHWAY STANDARD/STRUCTURES

1y Lane Width
Commeants on Standards _
+ Present standards are sufficient
+ Present standards are not sufficient
_ {3.35m, 3.5m, 3.65-4.0m)
. Comments on Existing Pavement Width
s Existing width is sub-standard
¢ Widening is needed

No comment
2) Shoulder Width
Existing width is sufficient
" Existing width is too narrowfmsufﬁment

No comment

Other prob[emsfsuggestlons

- {llegal encroachment SR
- To be paved B

3) Pavement Structure
Needs replacement/strengthening
AC to be converted to PCC
PCC thickness to be increased (25cm)
PCC with steel mattings
Present pavement structure is sufficient
No comment

Increase base course thickness

4) Pavement Rehabilitation Method

Present Rehabilitation Method being adopted
+ Regraveiling
» Reblocking/AC overlay

Proposed Rehabilitation Method
s AC to be replaced with PCC
» Raising road elevation at flood area
¢ Adopt stronger pavement

No comment

5) Traffic Safety Facilities
To be modernized
Inadequate fund

Present facliities insufficient

No comment

A4-1
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g)

What kind of facilities?

Ad4-2

Traffic lights — eeeemmeeoeeen 3
Intersection signs ~ meseaesseaans 1
Warning devices ~ mee-cecesesns 1
Overhead traffic signs = eeemesaesee--- q
6) Aesthetic / Beautification
Tree planting outside shoulders ~ ++ seseem----o-- g
Vegetation control 7 eeeessca-o-o- 1
Need improvement ~ eeeecocsenans 1
Provide centeristand. 000000000000 @ ceeseeesoae-- 1
Remove illegal structure within shoulder - ----wwwwr-- 1
Nocomment . . sise-esdascan 37
50
7) Bridge Stablhty
So far, o problem L emeseaceeon 1
Bridges with low design loads to be upgraded ............. 9
Temporary bridges to be converted to permanent -~ - -~ - - -« -~ - 7
Replacement of deteriorated bridges ~ ------es----- 1
Sufficient fund for bridge repair . . - femm e 2
No comment : L emeemammeaaan 30
' 50
8) Rwer! Flood Control : :
Construction of dikes, spur d:kes protecﬂon of bndge approach -- 13
Fund. should be increased . R 3
Dredging/rechanneling to be |mplemented' ST S 3
Study should be made A 2
No comment - .. . memee—s--aaa 29
' 50
New Technology '
Usage of prestressed structure ............. 3
Stabilized gravel surface meee---o-e-e- 2
Recycling of bituminous pavement e dadm b ahe - 1
Usage of gabion f e am e 1
New technology to be mtroduced T 1
No comment o 42
50
10) Envnronmentat Con5|derat|ons :
: Planting trees f e rme 5
Following environmental requirement -~ = -=-:-----e-n- 2
. Avoid dumping / disposal along shoulders - -s----e----n 1
Existing road does not adverseiy affect
ecolog:cai condition. - - : e aaaa- 1
Usage of lumber in Bailey repair
" wilknot help forest conservation © - =es-e--ece--- o
No.comment R L L 40
i 50



B. HIGHWAY / BRIDGE MAINTENANCE

1.

Maintenance Programming

1)} Frequency of Inspection

Daily e 8
3times aweek 00 ceecaoaaoea..
2timesaweek a--eaaaaa.... S I,
1 time a week eeeademeen s 13
2 times a month P 5
1timeamonth  --c-ce-na-a R 1
No answer 0000 cediacaoiiaas : 8
| | 50
2} inspection sheets / format used or not :
Inspection sheet/format - ---------- .- 12
Log bookffield bock ~  -wc-------o.. } 26
Map ' i cemaa : 2.
Straight Read Diagram  ---------uo22 - e
No answer - e dameeidda 9
. : . . _ =5

'3) How do you integrate inspectibn resuits?

Summarizing and compare with previous ones = -« ~e--cnaa.-
Integrate in straight line diagram - = <---ooooaoo..
Compilation LT T
Summanze by type of actmtles _ R T R

Mamtenance actlwty selecluon and pnontlzatlon R
- Determine activities by road section = R TR TR PP
Group into major/minorworks - R O
Prepare quincenal schedule ' L e e e e a e s
Uipdating and determination of accomplrshment .............
Recormmend preventive measures .............

— b ok a

No answer B s S

4) Prlormzatlon Method IR _ .
"« According to immediate needs : : i PR
« Urgency, extent of damage, equipment avalfabi- :
» lity, and public demand - e e e
« Based on the actual field condition S
+ Depend on the sections and degree of traﬁlc _
disturbance’ - RS SN L S
Based on rating : C e
Depend on time requ:red T el e aaan
By allocation- - ' - :
By activity o : e e m e aan
According to degree of importance . ceeeiaaoaoo..
(1) Pavement, (2) Shoulder/drainage: ..~~~ e
(1) Pavement, (2) Base, (3) Drainage and shouider- - -~ - - - - - -
(1) Carriageway, (2) Erosion protection, (3) Roadside ~=----=--- .
(1) Carriageway, (2) Drainage, (3) Shoulder =~ ----cucanannn

[ ] -* - L] L] [ ] - L] - » L]

Gravel road (1) Grading, (2) Regravelling (3) Crainage,

{(4) Vegetation Control = oo ... -...
» (1) Carriageway e e mwmaem—an
« (1) Road, (2) Bridge _ e
« No answer

nnd

(1) Carriageway, (2) Drainage, (3) Traffic Sign =~ - - ----- -~ '

Ool® = = o 2 = (n

o

R N R e e e -
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5) How to segregate MBC/MBA activities

.

. & & & & 8

By road seaction

MBC for equipment orlented aclivities
and MBA for routinary activities

MBC and MBA are same

MBC for good to fair road, and

MBA for fair to poor road

50~50% allocation

Depend on capability of contractor/DEQ

"MBC for good condition road, and MBA

for light traffic road

MBC for paved road/unpaved road, and
MBA for uppaved shoulder

MBC scheduled for tri-monthly, and
MBA scheduled for monthly

Follow guideline.

No answer

~ 6) % of Road not economically maintenable
" None (ail economically maintenable)
1~10%
11~20%
- 21~30%
31~40%
41~50%
More than 50%
""" No answer

Ad-4
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2.

MAINTENANCE EQUIPMENT
1) Maintenance Equipment at present by condition

Number of Units :

“Not.

QOperational - Frequent ~ . .Not, Total
. Breakdown. . Operational :
45 District Offices . _ ]
Equipment .. 206 o188 53 452
' (45.8%) L (42.7%) o (11.7%) (100%)
Service Vehicle _ 63 28 7 98
. (64.3%) (286%) .- = (7.1%) (100%)
Total 269 221 -, 60 550
' {48,9%) C(40.2%) .. - (10.9%) {100%)
Average Per District Office S -
Equipment . 5 .4 1 10
Service Vehicle 1 1 0 2
Total : S 5 . . . 5 1 12
Note: Some District Offices did not include. service vehicle,

2) Additional Equipment Needed

Additional Equipment Needed Including:
Replacement of Old Equipment

44 District Office

Average per District Office

Dump Truck : 111 2.5
Roiler ' : 58 1.3
(Grader ' - 44 1
Backhoe/Excavator © 30 . 0.7
Loader 29 0.7
Water Truck ' 16 0.4
Bulldozer ' 10 0.2
Asphalt Kettle/Distributor 10 0.2
Mighty Mite/Road Maintainer 8 0.2
Stake Truck 7 0.2
Crane 5 .01
" Concrete Mixer 3 0.1
Prime Mover _ : 2 0.1
Other Minor Equipment 40 - 0.9
Service Vehicle : 102 - 2.3
Note: Other minor equipment includes concrete cutter, welder, plate compactor,

jackhammer, etc,

A4~5



3. MAINTENANCE PROBLEMS
1} Maintenance Budget

Enough - ------- oo 7.

Not enough ~ --n-mn-x- : a8
No answer = ========-= o . 7
50

if not enough, how much per EMK/year?

Current base cost: P66,835.00/EMK (1987)

Times :
P70,000 -----v-- A 1.01-125 ~--iona---
75,000 -------- 1 - 126-1580 ---------
80,000 -------- 2 1.51-200 ----waae-
85000 -«vvunnv- 3 201-250 ---------
90,000 -------- 2 251-3.00 ---------
100,000 «--vuv-- 10 301-400 wwa-a----
120,000 -------- 1 S :
130,000 -------- 1
132,000 =<cdicnnas - 73
160,000 -:--vin- 4
200,000 -------- 3
267,300 ---v---s T
C 32
Note: Four DEO answered only not endugh.
2) Release of Maintenance Budget
Timely .~ -------- 5
‘Delayed =~ ----- Sl 3
No answer - ---- RPN R
. 5
3) Maintenance Work Force
Toomany  ~------- 2
Justenough * ¢ wseia--i B
Not enough =~ ~------- 31
No answer = -------- 11
4) Maintenance Equipment
Enough no problem _— SR I
- Not-encugh, old age, frequenl breakdOWn ----- “41
No answer - B - Y
o I =
5) Procurement of Materiais : :
No problem IR R
" Problem R LR R [T
NG answer . . emdaid e s 227
' : 50 -



Problems
+ Heavy equipment pants
« Affected by delay of fund release
« Procurement of lumbers, timbers
» Procurement of sand and gravel
« Limited material sources
« Delayed delivery of materials

6) Performance of MBC contractors

Satisfactory ~ ------- - 19
Satisfactory, but slow - - - - - - 2
Fair =~ eeeewaa- 3
Not satisfaclory = -------- 9
No answer Fmraaae - 17

50

7)  Comments on MBC

» Fine, good rééult _' ; ~ . ‘ e

8
« Prefer MBC to MBA . C e 4
+ 50-50% share is Q.K. - T 3
+ MBA's problem is equipment, MBC. acceptable R 1
« Share of MBC and MBA should be 30% and 70% ~~©  ---~2--- 1
« Participation of more capable contractor : L e 1
+ Local contractor cannot immediately :
response to emergency repair ' meemea-
« Unsatisfactory performance of MBC contractor - R R e I
« MBC not flexible e 1
» Not favorable, if District is provided with equipment .+ - == o= . 1
» MBC not effective e 1
« MBA, insufficient in equipment/laborers ' TR 1
« MBA, low accomplishment due to aged laborers S ‘
and no good work attitude - RSP ' 1
+ No comment S emrmhwan 23
<50

8) Other Comments and Suggestions

To replace old equipment W|th new ones including semce vehicles

To increase maintenance fund :

Release of fund should be on time.. :

To avail of good weather condition; 2/3 of fund should be re!eased

in the 1st and 2nd gquarters,

+ More strict screening of MBC contractors

« Early bidding

« MBC should include bridge maintenance : :

« For MBA, rental.of equipment from private owners. should be allowed
when not available.

» Regular routinary laborers could hardly meet the target vclume due to old age

adoption of labor employment through Pakyaw contract is’ recommended.

« Field supervisors should be trained to acquire proper field managerlal technlques

« Work attitude of routinary laborers shouid be improved. - :

+ Service vehicles should be allocated for each area. .

« Public utility companies should undertake seminars for their stafflcontraclors
regarding restoration work.- :

- A4-7



9) Drastic Measures to Improve Road Maintenance

. Replace old equipment with new ones . ---e---- 14
« Rehabilitate deteriorated pavement and
upgrade gravel to paved road under infrastructure fund - - ---- -~ 11

« Increase maintenance fund and retease fund timely v« «wnn-
« Train field personnel and improve their working .

attitude. Also train field supervisor ~ see-aaa 2
+ Repair of equipment by DEQ should be allowed,

Area equipment should be under DEQ e
« Provide service vehicle fo maintenance engineer - -------
« Install asphait plant for bit. pavement maintenance - -------
» ‘Increase manpower D mmm e
« Replace old workers  mmemmas
« Adopt new technology ~~ ~ ~ seee--cn
« Strict monitoring of permits to haulers/tracking

companies to prohibit overloading:. ~ © ----- --- 1
« Power should be given to DEQ to prohibit blocking

of drainage and squattering - L e eeeaeea
« Eliminate political intervention - : e 1

- e = RYORY
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C. LOCAL ROADS
1.  TECHNICAL GUIDANCE IS PROVIDED TO LGUs or NOT |

Yes, Yes, whenrequested . = see-w--- 24

No | R
No answer - : ceemm 19
50

2. TECHNICAL COORDINATION WITH LGUs -

Yes o . e 28

No ' e 4
Noanswer 0 mmeseee- i8
a0

3. COMMENTS ON LOCAL ROADS

+ Some provincial roads should be integrated with -
national road network. : : :

Some road sections are not maintained well.

All locat roads should be properly maintained.

Poor drainage system of local roads affect national roads.

Maintenance shouid be given priority.

Some local roads are no longer maintenable.

LGUs do not give aftention to maintenance

of their roads, but focus on new construction,

« IRA funds are concentraied at Poblacion
Barangay roads are left behind.

« Most local roads need regravelling,

« Kilometerage system should follow that of national roads.

- L] - » [ ] »
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'ANSWERS TO QUESTIONNAIRES: REGIONAL OFFICE

REGION - Assessmaent of Highway Network Development -
1,867.4 km. Only 30% paved. Road density 0.29 km/km? very low, particularly
Mindoro Island, Palawan Island.
IV-B  |Inadequacy of paved roads. Low priority given to the Region in terms of
budgetary allocation, compared with Region IV-A. '
vV lIsland provinces, 72% are still gravel.
2,884 km. 46% or 1342 km paved, but 105 'km are in bad condition.
Urban areas are experiencing iraffic congestions. .
VI |Condition of many roads is poor due to initial low design standards
. [Many existing bridges are weak.
3,812 km. 681% paved 1482 km gravel/earth.
~ lcebu road density is substandard especially Metro Area.
Vil " [Negros still manageab!e Bohol and Slquuor are sufficient, at present
. |Pavement’ de31gn needs strengthening.
VIlib - 146.5% Gravet 8.2% Asphalt 45 3% PCC
o lAlong Cagayan ‘de Oro - legan Corndor (ClC), widening-of road, bridge strengthemng,
)4 constructlon of parauel bndges are needed. National Secondary Roads feedmg '
CIC needs improvement and rehabilitation. -
1698.7 km are Na’uona! Roads. 52% or 883 km paved 816 km unpaved
Xl |There are many unopened sections.
'~ |Urban areas like Davao Clty and’ Gen Santos City suffer traﬁ‘ ic congesuon
X

Road densjty is insufficient. ,Lack_ major route conneoting adjecent regionslprovinces.

' A4-10
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REGIONAL OFFICE

REGION Assessment of Present Maintenance. Deficiencies in Maintenance,
v-B Maintenance needs could not be coped due to lack of equipment and service vehicles.
Both MBC and MBA are properly atiended to,
Unpaved sections should be paved. Unpaved roads are more essentlal to mamtam
Vv due to difficulties in ;he extraction of aggregates from some sources, {00 high loyalties
and some political intervention.
Non-availability of reliable equipment.
Vi
Vil Incapability of equipment
Insufficient fund
SN (Physical Deﬂclency) : :
Vil Inspectorate Team from Manita, Reg;onal representat:ve undertake joint inspection .
' ‘by semester. '
X . Very much improved due to _increas'ed fund and MBC implementation.
- Mairitenance -—> good
- X « Delayed release -
: » Insufficient funding -
XHi Fair .
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APPENDIX 5.1-1(1) LIST OF TRAFFIC SURVEY STATIONS

Sls;ion island ~ | Region Prbvince Municipality Barangay Read Section
QD and Count Station
01 [Panay Vil Antique Bugasong Cubay Norte Lau-an - Bugagong
02 |Panay VIt Antique San Joaquin Sta, Rita Tiolas - Hantic
03 [Panay Vil Aklan Banga Libas Balete - Banga
G4 jPanay Vil Capiz Passi Nam-it Passi - Duenas
05 |Panay - \ull floilo Barotac Viejo  |Santiago Barotac Viejo - Ajuy
06 |Negros Wi Negros Occidental Victorias Brgy. 21 Manapla - Victorias _
07 [Negros VIl {Negros Occidental Binalbagan San Jose Binalbagan - Himamaylan
08 |[Negros Vi Negros Occidental Vallehermoso Bagawis ‘IValiehermoso - San Carlos
09 [Negros vl Negros Oriental Bais Tamiso Bais - Manjuyod
10 [Negros Vi Negros Oriental Zamboangita Mayabong Siaton - Zamboéngita
11  |Cebu Vil Cebu - Campaostela Nagay Danao - Campostela
12 [Cebu il Cebu Balamban Buanoy Balamban - Toledo
13 {Cebu Vil - |Cebu Toledo liihar Toledo - Naga
14 {Cebu VIl - |Cebu Carcar Perrelos "[San Fernando - Carcar
16 |Cebu Vil Cebu Barili Sayaw Barill - Dumanjug
16 [Samar AUl N. Samar San lsid}o . |Palanit Calbayog - San isidro
17  |Samar VIl - |N. Samar Catarman - Mags'ay'say-Bonbbn Bonbon - Catarman
18 |Samar Vit |W. Samar Catbalogan New Mahayag San Jorge - Catbalogan
19 |Samar VIII W, Samar Wright ‘ Pequit Wright - Taft
20 [Samar Vil |W. Samar - Tacloban | Calbigé Tacloban -.Caibiga
21 |Leyte Vi Leyte Capoocan ' Carigara - Cananga
22 |leyte Vili-  |Leyle ~ |Albuera Tinag-an Albuera - Baybay
23 |Leyte vill- |Leyte | Tolosa San Isidro Tolosa - Dulag .
24 jlLeyle VIll  jLeyte Mahaplag Polahangan Mahaplag - Sugod
25 |Leyte Vit [Leyte Matalom Sta. Fe Maasin - Matalom
26 [Misamis X Misamis Occidental  |Calamba Bunawan Sapéng Dalaga - Calamba
27  |Misamis X - |Misamis Oriental Lugait Biga ' Lugait - Manticao _
28 |Misamis X Misamis Oriental Talakag Mambuaya Tatakag - Cagayan De.Oro
28  IMindariao %X - |Bukidnon Manolo Fortich |Lonocan Manolo Fortich - Cagayan De Qro
30 |Mindanao XK Butuan City -1Butuan ‘|Antongalon Bayugan - Butuan City'
31 {Mindanao X JAgusan Dal Norte Kitcharac Canaway Kitcharao - Alegria
32  Mindanao Xill "|Agusan Del Norte |Carmen Taglatong Carmen - Magsaysay
33 |Mindanao- X |Agusan Del Notte Monkayo Baylo ' Trento - Monkayo
34 |Mindanao - X - |Bukidnon Kilbawe |Bast F'obla’cidn Kilbawe - New Damulog
35  |Mindanao Xl - {Davao Del Nore Panabo {4.P. Jaurel Panabe - Davao City
36  |Mindanao Xi Davao Del Norte . Pantukan Fuentes Pantukan - Banay Banay
37 |Mindanao - - X Davao Del Nete . - |Sta. Cruz Caronan - Davao - Sta. Cruz .
38 |Mindanao Xl Davac Del Norte Banasalan Dolo Makilala - Banasalan
39 [Mindanao X1 South Cotabato Polomolok Pagahungan Polomotok - Tupi
40 |Mindanao Xl Saranggani ' Matungun' Malandag Malungon - Gen. Santos City
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APPENDIX 5.1-1(2)

LIST OF TRAFFIC SURVEY STATIONS

S‘sg‘m island Region Province Municipatity Barangay Road Section
Traffic Count Station : .
41 IMindoro IV-B  |Occidental Mindoro  [Sta. Cruz Pinagtuliran Sta, - Sablayan
42 {Mindoro IV-B_ Oriental Mindoro Gloria Lucio Laurel Gloria - Bansud
43 (Masbate \' Masbate Masbate Asid ' Masbate - Milagros
44 Masbate A Masbate Mobo Marinlec Mebo . Dimasalang
45 1Bohol . Vil Bohol Diniao Taongon Kan-Andan|Diniao - Valencia -
46 |Bohol Vil |Bohol Claviri Bacani Tubigon - Glaviri
47 Palawa.n IV-B  [Palawan Puerto Princesa |Roxas Luzviminda
48 |Palawan VB |Palawan Puerto Princesa |Aborian Langugan
49 Catanduanes A Catanduanes San Migue! San Andres -{San Andres-Caramoran
50 |Catanduanes \ . Catanduanes San Miguel Pagsangahan Vigan - Virac N
51 |Carniguin X Camiguin Ma_n;tbajao Tupsas Mahinug - Mambajao
52 |Camiguin X {Camiguin Catarman .~ |Sagay Sagay - Catarman
53 |Mindanao IX Zamboanga Del Sur  {Zamboanga Gity | Cawit _ Zamboanga City - Sibuco
54 [Mindanao X Zamboanga Del Sur.. |Zamboanga City |Manicaban [Zamboanga City - Culuan
55 IMindanao IX Zamboanga Del Sur - |Zamboanga City Vitali Culdan - Tunganas
56 |Mindanao L Zémboahga Del Nc_)rt'e Tampilisan Malos Tampilisan - Liloy
57 iMindanao ) Zambqénga Del Narte [Liloy ~ |Banigan |Labason - Liloy
58  IMindanac | I |Zamboanga Del No_rl_e Sindangan - Siart Sindangan - Jose Dalman
59 |Mindanaa IX Zamboanga Del Nor(é Dipolog City  * |Olingan Katipunan - Dipolog
60 Min&anao ) IX Zamboanga Del Sur.. Jimelda ' Gandiaﬁgan , = lmelda-.Si.ay
61 Mindané'o X Zamboanga Dél Sur * {Tigbao * |La Nilo I Tighao - Dumalinao
62 Minda;nap ix Zamboanga Del Sur ) Guipos Canunan Dumai'inao - Mangosatubig
63 |Mindanao Xt |Lanac Del Norté  IKapatagas. -, {Taguitik i Kapatagan:-Aurora
64 |Mindanao bl |Lanao Del _No;te- : Kapatagas' " Bansalville Kapatagan - Karomatan
65 |windanac X Lanao Del. Norte ._ Karomatan -|Coreo : Karo'rhatan:-Sultan. Gumandes
66 |Mindanao X_I'f Lanao Del Norte Bacolod - ILinagan Bacolod - M'aigo
87 |Mindanao Xl Lanao Del Norte ‘|saguianan . . Bobong Marawi - Ségﬁianan
68 [Mindanao | ARMM |Lanao Del Sur . {Manantag ;| Cawayan. Marawi - Marantao .
69  |Mindanao A:RMM Lanao Del Sur : Ditséan Ramain |Puguaan Marawi - Ditsgan Ramain )
. 70 Mindanao ‘ ARMM Maguindanao Parang : Macasandag . . . Matunog - Parang .
71 [Mindanao ARMM Maguindanaq . Cotabato City Sitio - Tenario botabato - Upi i
72 |Mindanao X North Cotabato Libungan. .| Sinawingas - _ Pigca\wayarj\-:Libung'an- '
73 |Mindanao ARMM [Maguindanao o Di'naig. . ~+|Datu Udis Sinsuat Colabalb-Dinaig- SR
74  [Mindanao _ Xil  [Sultan Kuc'i_aratr‘_ |Esperanza. Alah Esperanza ; Isulan
75 Mir_udar_l:ao Xl |Suitan Kudarat Taculong - Kalandagan . .| Tacurong - -:Tantangan
76 Mindanéo _ XI _ Saranggani _ ' - |Maitum |Maguling - {Palimbang - Maitum
77 |Mindanac Xll .' North Cotabat'o' . Kidapawan |Paco Kidapawan - Matalam
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APPENDIX 5.4-3 SURVEY FORM FOR TRAFFIC COUNT SURVEY

MASTER PLAN STUDY ON VISAYAS AND MINDANAO ISLANDS STRATEGIC ROAD

NETWORK DEVELOPMENT PROJECT

TRAFFIC COUNT SURVEY SHEET

STATION NO.:

DATE:

HOUR FROM:

HOUR TO:

WEATHER:

RECORDED BY:

suB

TOTAL

FROM:

TO:

YEUICLE

TYPE

FROM:

TO:

sup
TOTAL

TOTAL

CAR/

TAXV

JEEP

JEEPNEY

PICK-

ur/

VAN

MINI

L BUS

LARGE

BUS

TRUCK

X

AXLE

TRUCK

g

" AXLE

TRUCK 4

OR MORE

CAXLE

MOTOR

TRI- -

CYCLE

MOTOR

CYCLE

SPECIAL

TOTAL
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