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Appendix A Data Collection

Al

Data used during this study is organized in three main categories:

1. Population and Tourism Information
2. Water and Wastewater Information
3. Environmental Information

Data Sources

Data has been obtained from various sources and is summarized by title and source in
Table A-1. Either a copy or the source reference of the data is presented in the
Appendices. All maps are organized as digital spatial data in GIS geodatabases, shape
files and tabular format. Other digital data is stored in MS Excel format or in original PDF
format, as received by Halcrow.

Table A-1 Data Collection and Sources

‘ Source

Population and Tourism Information

1 Census Data & Population Projections, 1980-2050 Statistical Institute of Belize

2 Hotel and Room Quantities, 1998-2007 Belize Tourism Board / Belize Tourism
Industry Association

3 Hotel Occupancy Rates, 2002-2007 Belize Tourism Board / Belize Tourism
Industry Association

4 Project Development Summaries, various dates Peninsula Citizens for Sustainable
Development

5 National Sustainable Tourism Masterplan for Belize 2030 Sustainable Tourism Board, Belize
Tourism Board, Ministry of Tourism,
Civil Aviation and Culture

6 Peninsula Resort Build-out Schematic Map, (in progress) Halcrow, in consultation with Belize
Tourism Board. GIS data source:
Bing.com

7 A Social Viability Assessment of Cruise Tourism in Belize Tourism Board, Ministry of

Southern Belize, 2011

Tourism, Civil Aviation and Culture

Water & Wastewater Information

8 Wastewater System Feasibility Study for Placencia Engineers Without Borders
Peninsula, Belize, 2006
9 Placencia and Seine Bight Water System Map Halcrow, in consultation with Placencia
and Seine Bight Water Boards
10 Water Usage, individual and bulk meters; Electrical bills Placencia and Seine Bight Water Boards,

for pump systems; Rates and Policies

Belize Water Services
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11

Project Water and Wastewater Field Survey Results,
5/31 - 6/28/2011

Data Collection

‘ Source

Halcrow

12 Belize Water Services Rates and Service Charges Belize Water Services

13 Environmental Protection Act, Chapter 328, Subsidiary Laws of Belize
revised edition 2003

14 Environmental Protection (Effluent Limitations), Minister of Natural Resources and the
1995, as amended through 2009 Environment

15 Belize Water & Wastewater Act Ministry of the Attorney General

Environmental Information

16 Placencia Lagoon Estuary Report, 2003 Belize Coastal Zone Management
Authority and Institute
17 Environmental and Social Analysis of the Construction J. Meerman and T. Boomsma
and Operation of a Wastewater Collection, Treatment
and Disposal System for the Placencia Peninsula, 2010 -
DRAFT
18 Environmental Impact Assessments and Environmental Department of Environment
Compliance Plans, various projects along peninsula,
various dates
19 Protocol Concerning Pollution from Land-based Sources United Nations

and Activities to the Convention for the Protection and
Development of the Marine Environment of the Wider
Caribbean Region, 1999
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A.2

A2.1

Data Collection

Population and Tourism Information

National Sustainable Tourism Master Plan Projections

The Belize Sustainable Tourism Board (STB), working with the Ministry of Tourism and
Civil Aviation and the Belize Tourism Board (BTB), published the National Sustainable
Tourism Masterplan for Belize 2030 (NSTM) in June 2011. The masterplan covers the
entire country, broken up into seven (7) tourist regions. The Placencia Peninsula is
located within the “South Eastern Coast” region, which extends from Dangriga in the
north to Placencia Village in the south.

A CD accompanying the final report submittal contains a copy of NSTM South Eastern
Coast Physical Plan, a series of maps indicating anticipated growth from 2008 —2030.

Figure A-1 is the NTSM National Destination Physical Plan of the South Eastern Coast
Region for year 2030.

National Sustainable Tourism Master Plan for Belize 2030 + National Destination Physical Plan

Proposals

Tourismdevelopment model for South |8
Eastern CoastBelize (2030)
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Figure A-1 South Eastern Coast Physical Plan, NSTM
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As shown on Figure A-2, the NSTM projects that the South Eastern Coast Region will add
an estimated 3,000 ‘new’ hotel rooms by year 2030 (4,292 total rooms minus 1,292 existing
rooms). ‘New’ rooms are defined as those not yet built or approved to be built.
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Accommodation Rooms South Eastern Coast Belize 2010 - 2030
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Figure A-2 South Eastern Coast Hotel Room Projections, NSTM

During this same period, as shown in Figure A-3, Placencia Peninsula will add an
estimated 308 ‘new’ rooms, bringing the total hotel rooms on the Peninsula in year 2030
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Figure A-3 Placencia Hotel Room Projections, NSTM
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A.2.2

Data Collection
Census Records and Population Projections

All census data was provided by the Statistical Institute of Belize (SIB). Future Population
Projections for the Country are provided by SIB. Placencia Projections were performed by
Halcrow based upon overall Country Projections.

u
Populatlon Change

Absolute Percent
Change Change
Country 312,698 240,204 72,494 30.2

Urban 138,796 112,663 26,633

Rural 171,827 125,663 46,163

Homeless 118 141 (23) (16.31)
Inst’l Pop 1,957 2,237 (280) [ {4252) =

AAGR 2000 to 2010 2.65%
AAGR 1991 to 2000 2.64%

3-May-11 2010 Population & Housing Census Belize

Population Change

‘ Population Change by District — 2000 to 201

Absolute  Percent
Change  Change

% of Pop % of Pop

Country 312,698 100 240,204 100 72,494 30
Total
Homeless 118 <0.1 141 <0.1 (23) (16)
Inst’l Pop 1,957 <1 2,237 <1 (280) (13)
Belize 89,247 29 66,568 28 22,679
Cayo 72,899 23 52,290 22 20,609
Orange Walk 45,419 15 38,721 16 6,698
Corozal 40,354 13 32,666 14 7,694
Stann Creek 32,166 10 24,338 10 7,828

F 9_ Toledo 30,538 10 23,249 10 7,289

b 3-May-11 2010 Population & Housing Census Belize ‘

Figure A-4 2010 Belize Census Data
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Table A-2 and Figure A-5 show the historical data and anticipated growth rates of the
fixed population for Belize.

Table A-2 Belize Population Records and Projections

Total Country Population Variant Cases
Year Medium High Constant Low
1980 143,792
1985 162,663
1990 185,217
1995 214,860
2000 246,136
2005 277,409
2010 308,067 311,157 313,198 304,990
2015 338,678 347,291 343,541 330,059
2020 368,693 384,926 397,903 352,449
2025 397,171 421,824 445,555 372,619
2030 423,093 457,513 496,634 389,284
2035 445,746 491,765 551,823 401,545
2040 466,179 525,940 611,757 410,377
2045 484,365 559,892 676,553 415,845
2050 499,836 592,858 746,518 417,778
Statistical Institute of Belize Population Projections
700,000
600,000 ///
500,000 // -
400,000 —— - —
300,000 —
- - . -
200,000 —
100,000
0 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040
= = Medium |143,792|162,663 | 185,217 | 214,860 | 246,136 | 277,409 | 308,067 | 338,678 | 368,693 | 397,171 | 423,093 | 445,746 | 466,179
High 311,157 | 347,291 | 384,926 | 421,824 | 457,513 | 491,765 | 525,940
Constant 313,198 | 343,541 | 397,903 | 445,555 | 496,634 | 551,823 | 611,757
Low 304,990 | 330,059 | 352,449 | 372,619 | 389,284 | 401,545 | 410,377
— - Medium ——High Constant Low

Figure A-5 Belize Population Records and Projections
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Table A-3 shows the historical data of the fixed population for Placencia Peninsula.
Projecting the same country-wide growth patterns onto Placencia Peninsula, Table A-4
and Figure A-6 shows the current and projected permanent population through 2040. The
estimated fixed population in year 2040 ranges from 4,100 — 6,000 people.

Table A-3 Placencia Peninsula Population Records

2000 Placencia Peninsula Census Results
Location:] Maya Beach Placencia Seine Bight Total
Total Households: 138 186 324
Total Population: 458 831 1289
Average Household Size: 3.3 4.5 4.0
2010 Placencia Peninsula Census Results
Location:| Maya Beach Placencia Seine Bight Total
o) Undivided Private House 65 397 297 759
& Z |Part of Private House 18 66 11 95
> E Flat, Apartment, Condominium 15 32 1 48
Z = [Other 9 126 6 141
2 Not Reported 0 2 0 2|
Total Households: 107 623 315 1045
Total Population: 253 1595 1245 3093
Average Household Size: 24 2.6 4.0 3.0
Table A-4 Placencia Population Projections, by Halcrow
Placencia Population Projections, Variant Cases
Year Medium High Constant Low
2010 3,093
2015 3,400 3,500 3,400 3,300
2020 3,700 3,900 3,900 3,500
2025 4,000 4,300 4,400 3,700
2030 4,300 4,700 4,900 3,900
2035 4,500 5,100 5,400 4,000
2040 4,700 5,500 6,000 4,100
Yrly Pop Growth Rate 1.73% 2.59% 3.13% 1.09%
Population Projections - Placencia Peninsula
6,500
6,000
5,500
5,000
4,500 — 2l
- .
= - e
4,000 / —
P
| / = - -— /
3,500 |- ,ﬁ = —
-
3,000
2,500
2,000 2010 2015 2020 2025 2030 2035 2040
— - Medium 3,093 3,400 3,700 4,000 4,300 4,500 4,700
—— High 3,500 3,900 4,300 4,700 5,100 5,500
Constant 3,400 3,900 4,400 4,900 5,400 6,000
Low 3,300 3,500 3,700 3,900 4,000 4,100
— - Medium  ——High ——Constant ——Low

Figure A-6 Placencia Population Projections Chart, Halcrow July 2011
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Hotel Statistics Statistics2007

NUMBER OF HOTELS

Table 2.1

1998 1999 2000 2001 2002 2003 2004 2005 2006P 2007P
Belize District a7 a9 af f1 a7 a9 a9 &} 24 a9
Ambergris 0 62 2 f3 ats) 74 a1 92 98 ele]
Caye Caulker 37 37 a8 a7 50 54 G2 B7 70 73
Cayo g1 g2 1 Jals) 70 73 79 a7 a9 a7
Corozal 12 11 16 16 20 21 28 29 31 29
Qrange Walk 14 12 10 11 13 12 18 17 18 20
Stann Creek 37 37 437 41 50 53 54 25 55 56
Placencia 49 49 47 a7 54 63 67 81 81 a8
Toledo a8 36 29 36 24 27 28 33 29 a5
QOther Islands 23 25 28 28 N 30 37 36 36 35
TOTAL 408 390 391 418 437 466 510 557 561 591

Source: Belize Tourism Board
Note: Hotels refers to all tourist accommodation
establishments R = Revised

% change 6.5 -4.4 0.3 6.9 4.5 6.6 9.4 92 07

NUMBER OF ROOMS

Table 2.2

1998 1999 2000 2001 2002 2003 2004 2005 2006P  2007P
Belize Dist. 804 810 785 866 897 943 884 413 a74 966
Ambergris 8BS 924 965 1020 1M1 1204 1228 1289 1401 1443
Caye Caulker 352 354 383 346 453 480 508 546 555 580
Cayo 607 631 G649 724 716 752 754 836 268 942
Corozal 102 102 132 129 134 144 161 285 280 283
Orange Walk 138 138 118 137 156 166 206 1498 225 237
Stann Creek 314 302 345 342 4049 413 473 480 450 495
Placencia 287 289 298 396 372 445 445 a7h G12 atatz]
Toledo 256 205 222 280 213 240 232 285 223 265
Other Islands 196 208 208 243 244 263 291 208 301 300
TOTAL 3921 3963 4106 4463 4,705 5050 5139 5593 5789 6200

Source: Belize Tourism Board
R = Revized

% change 04 1.1 36 8.7 54 7.3 1.8 g8 35



NUMBER OF BEDS

Table 2.3

1998 1999 2000 2001 2002 2003 2004 2005 2006P 2007P
Belize Dist. 1293 1327 1200 12688 1475 1300 1285 1383 1348 1483
Ambergris 1448 1607 1650 1470 1745 1886 2079 2208 2298 2410
Caye Caulker 227 290 g30 §22 749 T 840 895 903 921
Cayo 1074 10681 1158 1257 1333 139 1481 1519 1602 1726
Corozal 134 175 2158 199 218 217 269 358 395 394
Orange Walk 328 261 263 284 297 313 346 337 413 432
Stann Creek 531 547 G25 G053 744 740 795 788 Exis) 932
Placencia 497 520 4732 601 568 533 744 854 908 1058
Toledo 425 344 367 402 324 424 3438 463 437 544
Other Islands 383 418 464 478 444 468 545 550 570 5496
TOTAL 6617 6810 7,045 7187 7902 8166 8722 9327 9,651 10,502
Source: Belize Tourism Board

R = Revised

% change a1 28 3.5 20 998 3.3 6.8 6.9 35

NUMBER OF HOTELS BY ROOMS AVAILAELE AND DESTINATION

2007

Table 2.4 Number of Rooms

AREA 1-10 11-20 21-50 > 50 TOTAL
Belize Dist. 33 17 B 3 59
Ambergris 53 23 21 2 a9
Caye Caulker 55 14 4 ] 73
Cayo 54 25 i ] a7
Corozal 22 4 0 29
Orange Walk 12 3 0 20
Stann Creek 38 16 2 0 56
Placencia 76 3 3 88
Toledo 28 1 0 35
Other Islands 23 12 0 0 35
TOTAL 404 127 52 8 591

Percentage 68.4% 21.5% 8.8% 1.4% 100.0%
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Hotel Statistics Statistics2007

2002R
OCCUPANCY RATES BY AREA
Table 2.5a
AREA JAN FEE hMAR APR MAY JUN JUL AUG SEP QcT RO DEC TOTAL
Belize District 545 622 55.8 446 355 4.0 44.4 42.0 353 356 581 425 457
Ambergris 547 596 B7.1 56.7 497 456 441 47.8 26.4 263 49.0 47.8 481
Caye Caulker 51.9 B0.2 58.4 46.0 40.6 337 44.5 509 281 247 397 453 433
Cayo 388 42.4 44.2 325 297 289 379 345 205 173 293 375 334
Corozal 331 42.2 46.2 319 26.3 48.3 455 293 281 353 75.0 B7.7 4.8
Orange WWalk 451 52.0 437 249 287 352 265 274 182 203 3B 30.0 324
Stann Creek 418 345 55.5 511 340 3K7 392 222 140 158 2.3 323 329
Placencia 36.0 50.8 52.0 349 353 265 211 299 131 188 272 40.6 7
Toledo 587 88.3 o98.7 266 740 201 737 39.4 724 46.2 17.0 4T 56.6
Other Islands 52.3 701 77 539 47.2 539 42.2 s0.0 158 245 E7.9 391 s0.8
[TOTAL 43.3 55.5 56.5 43.6 35.4 38.2 40.4 40.2 268 268 43.8 429 41.8
2003R
OCCUPANCY RATES BY AREA
Table 2.5b
AREA JAN FEB AR APR MAY JUN JUL AUG BEP ocT oY DEC TOTAL
Belize District 482 527 546 496 511 45.1 56.2 B5.0 4058 370 487 457 493
Ambergris 57.2 62.0 B5.7 549 486 43.0 43.1 511 250 320 47.4 06 439
Caye Caulker 510 512 511 417 331 420 447 460 17.4 262 393 433 412
Cayn iz R} 4258 47.4 356 271 295 308 294 138 14.6 242 408 314
Corozal 478 581 448 45.4 8.2 438 455 a7 211 258 87 291 382
Orange Yvalk 78.4 g3.4 829 43.0 420 311 308 306 134 238 411 627 439
Stann Creek 386 518 41.4 351 412 403 389 3B7 291 291 401 470 39.4
Placencia 427 521 542 445 345 372 311 398 159 18.7 326 |7 36.7
Taledo 517 779 793 519 248 703 39.1 90.4 318 138 12.3 51 45.4
Other Islands 313 368 508 438 453 499 324 408 18.0 208 408 304 372
[TOTAL 484 538 56.1 465 418 42.4 422 472 25h6 274 402 438 431
2004R
OCCUPANCY RATES BY AREA
Table 2.5¢
AREA JAN FEE MAR APR MAY JUN JUL AUG SEP OCT MOY DEC TOTAL
Eelize District 479 5.9 58.2 45.2 348 43.2 492 45.8 IFE 333 42.9 39.3 448
Ambergris 25.0 647 59.9 918 45.7 48.3 53.2 47.0 268 30.2 43.1 236 48.4
Caye Caulker 452 488 415 362 B9 258 351 421 200 18.7 31.2 381 342
Cayo M3 561 51.3 376 274 207 336 ) 138 17.3 29.8 40.2 342
Corozal 251 26.2 274 270 0.8 e 320 347 210 15.7 208 234 259
Crange Walk 745 792 B89 550 36.3 B1.6 387 2589 152 6.7 1.0 393 479
Stann Creek 526 51.4 48.6 1.4 43.4 328 40.8 328 19.8 17.9 327 337 385
Flacencia 48.3 46.1 B4.0 29.0 40.3 441 354 42.7 225 219 29.8 478 42.7
Toledo 425 295 403 237 242 207 15.8 225 138 1.2 224 219 243
Other |slands 39.4 4.2 548 358 36.0 50.2 525 TR 24.4 16.0 208 498 385
TOTAL 48.7 56.7 551 45.4 ] 40.8 44.9 40.5 254 25.2 36.2 43.8 41.8
2005R
OCCUPANCY RATES BY AREA
Table 2.5d
AREA JAN FEB AR APR A JUN JUL AUG SEP ocT MNOY DEC TOTAL
Belize District 40.1 o4.2 8.6 531 44.0 48.6 52.0 39.2 335 314 42.8 41.8 45.1
Ambergris 7.4 7.8 B5.2 1.9 442 43.8 48.1 379 237 28.0 47.0 25.8 47.8
Caye Caulker 44 8 530 576 411 355 285 386 46.5 248 242 359 439 400
Cayo 49.3 6.9 B1.4 42.3 e =] T 352 32.4 19.8 247 36.2 392 39.0
Corozal 25.8 275 29.2 17.3 26.5 28.0 28.0 246 17.8 234 258 314 25.4
Crange VWalk B0.5 B4.5 96.2 34.2 297 33.0 6.8 287 16.8 13.0 247 47.8 6.9
Stann Cresk 374 352 427 4.0 301 331 386 329 102 27 381 457 338
Placencia 49.4 9.8 727 6.7 43.2 426 45.5 40.1 23.4 318 44.8 436 46.8
Toledo 25.1 251 396 329 300 216 255 17.1 181 14.9 201 18.7 24.4
Other Islands 46.8 510 467 433 401 395 455 356 16.1 19.0 354 549 405

[ 47 .4 56.8 58.7 467 3|7 40.2 428 365 231 28.8 40.5 455 421




2006R
OCCUPANCY RATES BY AREA

Table 2.52
AREA JAN  FEB  MAR  APR  MAY  JUW  JUL  AUG  SEP OCT __ MNOY DEC TOTAL
Belize District 444 515 553 575 48B 409 443 330 429 308 540 41.0 457
Ambergris 537 B33 B0 852 532 539 491 wms 22 237 M7 435 483
Caye Caulker 586 570 833 803 338 320 396 458 254 215 337 473 418
Cayo 446 592 615 490 3O I/E 3I|/O 7 242 216 364 47.4 412
Corozal 270 338 178 288 197 181 254 242 124 29 282 1.5 229
Orange Walk 3¥E  BOE 5965 357 407 X2 328 232 169 179 338 77 349
Stann Creek 421 48E 434 493 462 422 469 30 211 325 406 424 421
Placencia 485 B19 724  EB3 533 468 279 308 148 131 228 383 413
Toledo 234 294 418 3BO 321 M5 343 HI 182 18.7 19.6 245 288
Other Izlands 456 508 4765 455 404 400 392 208 58 250 265 433 363
471 578 580 515 452 426 414  3bb 253 240 408 437 42.9
2007P
OCCUFANCY RATES BY AREA
Table 2.5
AREA JAN  FEBE  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOY _ DEC TOTAL
Belize District 485 597 571 433 &8 827 510 409 374 25 472 488 431
Ambergris 555 706 711 B0 522 530 506 306 216 283 433 475 485
Caye Caulker 509 563 550 458 3B 344 403 308 2441 256 327 434 386
Cayo 438 540 578 519 322 450 33 43 190 234 542 505 434
Corozal 203 287 251 139 123 285 179 303 100 28 176 220 197
Orange Walk 485 512 487 428 400 324 324 FE 224 199 383 M7 /6
Stann Creek 481 514 572 538 482 #1495 /3 180 319 3}/ M0 438
Placencia 46E 586 514 541 420 3\3 465  3E 178 157 378 31 382
Toledo 436 503 56 342 237 3@2 193 27 174 28 B85 H/7 322
Other Islands 428 539 455 782 340 340 3/4 404 20 34 493 M3 448
I 481 59.2 586 530 454 456 443 382 233 272 419 47 443
P = Preliminary
Monthly Cccupancy Rates
Tahle 2.5
Ilonth 1995 1999 2000 2001 2002R: 2003R 2004R 2005R 2006F 2007 R
January 39 25 41 45 48 45 49 47 47 45
February 44 40 53 a9 a6 54 a7 a7 58 a9
March 39 38 a5 B0 a7 a6 a5 59 58 a9
April 34 33 49 49 44 45 45 47 a2 a3
flay 27 er 40 45 38 42 38 39 45 45
June 28 29 38 42 38 42 41 4n 43 45
Jduly 28 a1 40 47 40 42 45 43 41 44
August 31 33 40 44 40 47 41 36 a7 38
September Y| 23 29 25 27 25 25 23 25 23
Octaber Y| 25 31 34 27 r 25 27 24 r
Mowvember Y| a1 39 35 44 40 35 40 41 42
December 27 34 40 39 43 44 44 4B 44 45
Overall 289.9 31.4 a41.7 45.0 41.8 43.1 41.8 421 4289 44.3

P = Preliminary
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A.2.3

Data Collection

The permanent population growth rate from 2000 — 2010 was 9.1%, which is higher than
each of the shown published variants for projected growth. For the purposes of the study,
the population projections for the Placencia Peninsula will follow the “High” growth
variant, under the assumption that the Peninsula will continue to grow at greater-than-
country-average rates, but will slow from its recent growth rates.

Floating Population Projections — Belize Tourism Industry Association

The Belize Tourism Industry Association (BTIA) has published historical records of the
quantity of hotel rooms from 1998 — 2007 for various regions within Belize, including
Placencia Peninsula. 2010 Hotel Quantity data was found in BTIA 2010/2011 Official
Visitor Magazine. Projections of future hotel room growth were performed by Halcrow
and are based upon the rate of hotel room growth on the Peninsula from 2000 — 2010.
Figure A-3 shows the historical data and anticipated growth of the hotel room quantities
for Placencia Peninsula. The Peninsula is broken into two geographic regions as detailed
in section 4.1 of this report.

Based upon the historical 2000-2010 hotel room growth rate of 2.7%, the estimated
quantity of hotel rooms on the Placencia Peninsula in the year 2040 is 2,022. Halcrow
used the historical data and projections provided by the Belize Statistical Institute to
develop hotel room grow projections for the South and the North of the Peninsula.
Recent development trends indicate that the most significant growth and development is
occurring north of Maya Beach. New construction in the northern area include high rise
hotel buildings, luxury condominiums, and a new international airport near Riverdale
with a proper runway for allowing large commercial aircrafts to land. In addition, there
are private developers that are planning a Cruise Ship terminal also in the vicinity of
Riverdale in the North part of the Peninsula. Figure A-7 presents the historical data and
projections of hotel rooms in the Placencia Peninsula for the period 2010-2040.

Hotel Rooms

1998

1999 2000 2001 2002 2003 2004 2005 2006 2007 2010 2015 2020 2025 2030 2035 2040

B.D. 804 810 785 866 897 943 884 913 874 966
Amergris 865| 924] 965| 1020 1111| 1204| 1228| 1259| 1401| 1443
Caye Caulker 352| 351| 383| 356 453| 480 509 546] 555 580
Cayo 607| 631 649 724 716 752 759| 836] 868 942
Corozal 102 102] 132 129| 134| 144] 161| 255| 280] 283
Orange Walk 138 138 118 137 156 166 206 198| 225| 237
Stann Creek 314| 302| 345| 342 409| 413| 423| 460] 4501 495
Placencia 287 289 298 396 372 445 446 575 612 609 729 945| 1160| 1376| 1591| 1807 2022
South Region 287 289| 298| 396| 372| 445| 446| 575 612| 574 595| 651 686| 714| 735 805 875
North Region 0 0 0 0 0 0 0 0 0 35| 134|293.5| 474|661.5| 856 1002 1147
Toledo 256| 205| 222 250 213| 240 232| 255| 223] 265
Other Islands 196] 208] 209 243 244] 2631 291 296] 301] 300

Figure A-7 Placencia Peninsula Hotel Room Quantities & Projections

Source: Historical data by BTIA. Projections and estimated the South and North split by Halcrow.
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A.2.4

Data Collection

Floating Population Projections — National Sustainable Tourism
Masterplan for Belize 2030

The NSTM projections through the year 2030, with the implication that the 2030
quantities are the ‘sustainable’ quantities for each region, as defined within the master
plan. Extended forecasting from years 2030 to 2040 was performed by Halcrow, with a
minimal growth rate of 1.5% annually. Table A-5 summarizes 2008 BTB tourism data and
2030 National Sustainable Tourism Masterplan (NSTM) projections through year 2030, as
well as Halcrow’s linearly interpolated projections for years 2015-2025 and additional
growth projections for years 2035-2040.

Additional NSTM support information is provided in Appendix A.2.1.

Table A-5 Belize Tourist Projections, 2008 -2040, NSTM and Halcrow

2008
Arrivals Average
(Overnight Total Length of [ Average Tourism
% of OA Tourists) | Overnights Stay |Spending| Expenditures Projected Overnights
Tourist Region Country 245,000 | 2,050,000 [ (days) |(US$/day)|$ 248,000,000 2015 | 2020 | 2025

Belize Reef 3% 7,350] 61,500, $ 7,440,000

Northern 10% 24,500 205,000 $ 24,800,000

South Eastern Coast * 14% 34,300] 287,000] $ 34,720,000 757,909' 1,094,273| 1,430,636
Western 24% 58,800] 492,000 8.36 $ 133)% 59,520,000

Southern 2% 4,900] 41,000 $ 4,960,000

Northern Islands 32% 78,400 656,000 $ 79,360,000

Central Coast 15% 36,750 307,500 $ 37,200,000

2030
Arrivals Average
(Overnight Total Length of [ Average Tourism
% of OA Tourists) | Overnights Stay |Spending| Expenditures Projected Overnights
Tourist Region Country 556,000 5,890,000 (days) |(US$/day)] $  1,255,000,000 2035 | 2040

Belize Reef 2% 11,120] 117,800, $ 25,100,000

Northern 11% 61,160 647,900 $ 138,050,000

South Eastern Coast * 30%| 166,800 1,767,000 $ 376,500,000 1,903,561| 2,050,676
Western 17% 94,520 1,001,300 10.6 $ 213 213,350,000

Southern 4% 22,240 235,600, $ 50,200,000

Northern Islands 21%| 116,760 1,236,900 $ 263,550,000

Central Coast 15% 83,400, 883,500 $ 188,250,000

The NSTM projections are provided for each ‘Tourist Region’, as shown above. The
Placencia Peninsula is contained within the South Eastern Coast Region. NSTM
published in June 2011 a Placencia Peninsula specific plan that divides the Peninsula into
four (4) geographic regions:

1. Placencia Village — from the southern tip of the Peninsula through the main
village, typically bounded by the end of the Main Street sidewalk.

2. Areal - from Ara Macao at the north end to Placencia Hotel / Villas at the south
end.

3. Area 2 - the general extent of Maya Beach, including Coco Plum, south of
Placencia Hotel and north of Seine Bight.

4. Area 3 - from Seine Bight at the north end and north of Placencia Village.

The NSTM plan provides for three (3) different growth assessment methods based upon
geographic regions along the Peninsula. Method One provides a specific quantity of hotel
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rooms by each region along the Peninsula. Table A-6 summarizes the stated growth
quantities, by region.

Table A-6 Placencia Peninsula Hotel Room Growth, Method One, NSTM

2030 Hotel Rooms Method One: Stated Quantity
Placencia Village 30
Areal 160
Area 2 50
Area 3 68
Total Increase 308
Total Hotel Rooms 1,050

Method Two divides locations along the Peninsula into different develop densities. Table
A-7 summarizes allowable development densities for various types of growth, used in
Table A-8 to estimate Method Two growth quantity projections.

Table A-7 Growth Projection Method Two, Development Scenario Densities, NSTM

Development Scenario Densities ’ Units / Hectare ‘
Scenario 1 Low Intensity 14
Scenario 2 Medium Intensity 45
Scenario 3 Town Intensity 100

Table A-8 Placencia Peninsula Hotel Room Growth, Method Two, NSTM

Method Two: Growth by Allowable Development Density

Land Area by Region (Hectare)
Low Medium Town Quantity
2030 Hotel Rooms Intensity Intensity Intensity
Placencia Village 2 1 0 73
Areal 11 4 2 534
Area 2 4 1 0 101
Area 3 5 2 0 160
Total Hotel Room Increase 868
Total Hotel Rooms 1,597

1alcrow
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A.3.4

A.3.5

Data Collection
Water Usage Data

Figure A-19 — Figure A-21 summarize the estimated current water usage based upon data
sources identified in this report. This information is shown based upon three categories:
Residences, Businesses and Hotels.

Figure A-22 Water Consumption by Location

BWS Rates & Service Charges

Belize Water Services (BWS) water and sewer rate structure is provided.
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Belize Water Services :: We make it happen :: Rates & Metering

Rates & Metering
Below are rates approved by the Public Utilities Commission effective as of April 1st, 2010 .

A Tariff Calculator is available to assist in estimating your consumption charge. Click Here to view

Per US Gallons
Areas of Supply Rates and Conditions
2.(a) In any one month for less than 1,001 gallons a fee of ..........

(b) Proportionate fee for every gallon thereafter up to 2,000 gallons inclusive at the rate per 1,000
gallons of ... $17.81

(c) Proportionate fee for every gallon above 2,000 gallons and up to 3,000 gallons inclusive at the
rate per 1,000 gallons of ............ $19.54

(d) Proportionate fee for every gallon above 3,000 gallons and up to 4,000 gallons inclusive at the
rate per 1,000 gallons of ............ $20.68

(e) Proportionate fee for every gallon above 4,000 gallons and up to 5,000 gallons inclusive at the
rate per 1,000 gallons of ............ $21.83

(f) Proportionate fee for every gallon above 5,000 gallons and up to 6,000 gallons inclusive at the
rate per 1,000 gallons of ............ $22.98

(9) Proportionate fee for every gallon above 6,000 gallons and up to 7,000 gallons inclusive at the
rate per 1,000 gallons of ............ $23.55

(h) Proportionate fee for every gallon above 7,000 gallons and up to 8,000 gallons inclusive at the
rate per 1,000 gallons of ...$24.13

(i) Proportionate fee for every gallon above 8,000 at the rate per 1,000 gallons of ...$24.70

Belize City & Belmopan - Water & Sewer Zones

\Water ONLY Areas [2.(@)n any.one month for less than 1,001 gallons afee of ............. s SRS $8.62 |
(b) Proportionate fee for every gallon thereafter up to 2,000 gallons inclusive at the rate per 1,000
e Corozal gallons of ...coooveeevennnn $13.79
e Orange Walk (c) Proportionate fee for every gallon above 2,000 gallons and up to 3,000 gallons inclusive at the
e Benque Viejo del Carmen rate per 1,000 gallons of ............ $14.94
e San Ignacio/Santa Elena (d) Proportionate fee for every gallon above 3,000 gallons and up to 4,000 gallons inclusive at the
e Dangriga rate per 1,000 gallons of ............ $15.51
(e) Proportionate fee for every gallon above 4,000 gallons and up to 5,000 gallons inclusive at the
e Punta Gorda rate per 1,000 gallons of ............ $16.08
e Burrell Boom () Proportionate fee for every gallon above 5,000 gallons and up to 6,000 gallons inclusive at the
e San Jose Succotz rate per 1,000 gallons of ..$17.24
o Ladyville (9) Proportionate fee for every gallon above 6,000 gallons and up to 7,000 gallons inclusive at the
o Sandhil rate per 1,000 gallons of ............ $18.38
ievill (h) Proportionate fee for every gallon above 7,000 gallons and up to 8,000 gallons inclusive at the
e Hattieville rate per 1,000 gallons of ............ $18.95
e Roaring Creek (i) Proportionate fee for every gallon above 8,000 at the rate per 1,000 gallons of ...$19.54
e Camalote
o Teakettle
e Those areas of Belize City and Belmopan outside of
sewer zones
e All other sub-urban and villages serviced by Belize
Water Services Limited.
2.(a)In any one month for less than 1,001 gallons afee of .......ccooeveiiiiiniiinnnn. $25.27
(b) Proportionate fee for every gallon thereafter up to 2,000 gallons inclusive at the rate per 1,000
gallons of ... $29.87
(c) Proportionate fee for every gallon above 2,000 gallons and up to 3,000 gallons inclusive at the
rate per 1,000 gallons of ............ $32.17
(d) Proportionate fee for every gallon above 3,000 gallons and up to 4,000 gallons inclusive at the
rate per 1,000 gallons of ............ $34.46
. (e) Proportionate fee for every gallon above 4,000 gallons and up to 5,000 gallons inclusive at the
San Pedro, Ambergris Caye rate per 1,000 gallons of ............ $36.76

(f) Proportionate fee for every gallon above 5,000 gallons and up to 6,000 gallons inclusive at the
rate per 1,000 gallons of ...$43.66

(g) Proportionate fee for every gallon above 6,000 gallons and up to 7,000 gallons inclusive at the

rate per 1,000 gallons of ............ $51.70

(h) Proportionate fee for every gallon above 7,000 gallons and up to 8,000 gallons inclusive at the

rate per 1,000 gallons of ............ $57.44

[ () Proportionate fee for every gallon above 8,000 at the rate per 1,000 gallons of ...$63.19 |

2.(a)In any one month for less than 1,001 gallons afee of .......ccooeviiiiiiniiinnnn. $23.00

(b) Proportionate fee for every gallon thereafter up to 2,000 gallons inclusive at the rate per 1,000

gallons of ... $26.45

(c) Proportionate fee for every gallon above 2,000 gallons and up to 3,000 gallons inclusive at the

rate per 1,000 gallons of ............ $29.03

(d) Proportionate fee for every gallon above 3,000 gallons and up to 4,000 gallons inclusive at the

rate per 1,000 gallons of ............ $31.86

(e) Proportionate fee for every gallon above 4,000 gallons and up to 5,000 gallons inclusive at the
(Caye Caulker rate per 1,000 gallons of ............ $34.97

(f) Proportionate fee for every gallon above 5,000 gallons and up to 6,000 gallons inclusive at the

rate per 1,000 gallons of ............ $38.37

(g) Proportionate fee for every gallon above 6,000 gallons and up to 7,000 gallons inclusive at the
rate per 1,000 gallons of ...$42.12

(h) Proportionate fee for every gallon above 7,000 gallons and up to 8,000 gallons inclusive at the
rate per 1,000 gallons of ............ $46.22

[ () Proportionate fee for every gallon above 8,000 at the rate per 1,000 gallons of ...$50.73 |
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Belize Water Services :: We make it happen :: Rates & Metering

Service Charges

Description Fee
Reconnection Fee (Belize City & Bmp) $25.00
Reconnection Fee (Other BWS Service Areas excl. S. P.) $25.00
Reconnection Fee( San Pedro) $25.00
Reconnection Fee(Caye Caulker) $25.00
TransferFee (Belize City & Bmp) $20.00
TransferFee (Other BWS Service Areas excl. S. P.) $20.00
TransferFee(San Pedro) $20.00
TransferFee(Caye Caulker) $20.00
aterConnection Fee Residential (Belize City & Bmp ) $85.00
aterConnection Fee Commercial (Belize City & Bmp) variable
\WaterConnection Fee Residential (Other BWS Service Areas excl. S.P.) $85.00
aterConnection Fee Commercial(Other BWS Service Areas excl. S.P.) variable
aterConnection Fee Residential (San Pedro) $127.50
\WaterConnection Fee Commercial (San Pedro) $637.50
aterConnection Fee Residential (Caye Caulker) $100.00
aterConnection Fee Commercial (Caye Caulker) $300.00
SewerConnection Fee Residential (Belize City & Bmp ) $100.00
SewerConnection Fee Commercial (Belize City & Bmp ) variable
SewerConnection Fee Residential (Other BWS Service Areas excl. S.P.) ~
SewerConnection Fee Commercial(Other BWS Service Areas excl. S.P.) _
SewerConnection Fee Residential (San Pedro) $150.00
SewerConnection Fee Commercial (San Pedro.) variable
aterInfrastructure Fee $150.00
Sewerlnfrastructure Fee $1,695.00
SecurityDeposit Residential (Belize City & Bmp) $50.00
SecurityDeposit Commercial (Belize City & Bmp) $200.00
SecurityDeposit Residential (Other BWS Service Areas excl. S.P.) $50.00
SecurityDeposit Commercial(Other BWS Service Areas excl. S.P.) $200.00
SecurityDeposit Residential ( San Pedro) $50.00
SecurityDeposit Commercial (San Pedro) $300.00
SecurityDeposit Residential (Caye Caulker) $50.00
SecurityDeposit Commercial (Caye Caulker) $250.00
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A.4.2

A.4.3

A.4.4

Data Collection

Environmental Information

Environmental Regulations

A CD accompanying the final report submittal contains a copy of Belize Environmental
Protection Act, Chapter 328, Revised 2003, as well as amended 2009. This Chapter
contains the Wastewater Treatment Effluent standards used as the minimum technical
design standards for this project.

This CD also contains a copy of the Belize Water and Wastewater Act, Chapter 222,
revised 2000.

Placencia Lagoon Estuary Report

A CD accompanying the official report submittal contains a copy of the “Characterization
of a Tropical Estuarine System: The Placencia Lagoon” report by the Belize Coastal Zone
Management Authority and Institute.

Analysis of the Construction and Operation of a Wastewater System

A CD accompanying the official report submittal contains a DRAFT copy of the
“Environmental and Social Analysis of the Construction and Operation of a Wastewater
Collection, Treatment and Disposal System for the Placencia Peninsula” report by J.C.
Meerman and T. Boomsma.

Protocol for Pollution from Land-Based Sources in the Caribbean

Protocol Concerning Pollution from Land-based Sources and Activities to the Convention
for the Protection and Development of the Marine Environment of the Wider Caribbean
Region, 1999, published by the United Nations.
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Data Collection
Department of Environment, Environmental Plans

A CD accompanying the official report submittal contains a copy of the available
Environmental Reports for proposed development projects on Placencia Peninsula found
via the Peninsula Citizens for Sustainable Development website
(www.saveourpeninsula.org) or the Belize Department of the Environment website
(www.doe.gov.bz) during this portion of the project.

Environmental information was gathered to help determine the ecological framework to
consider in the design, construction and operation of wastewater collection and treatment
systems on and adjacent to the Peninsula and Lagoon. A summary chart of
Environmental Compliance Plans (ECP) and Environmental Impact Assessments (EIA)
on file with the Belize Department of the Environment and available through their
website is provided in Table A-13.

Table A-13 Department of the Environment Environmental Reports

Type ‘ Project ’ Approximate Date
ECP Los Porticos Aug-2006
DOE Approval Laru Beya Oct-2006
Letter

ECP Copal Beach Mar-2007
ECP Manatee Bay Mar-2007
ECP Pointe Placencia Jun-2007
ECP Rendezvous Caye Jun-2007
ECP Peninsula Club & Crimson Park Jul-2007
ECP Palmetto Bay Oct-2007
EIA Placencia Resort Nov-2007
ECP Aqua World Jan-2008
ECP Amendment Peninsula Club Aug-2008
ECP Placencia North Airport May-2009
Supplementary EIA Placencia Marina Dec-2009
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AS5.1

A.5.2

Data Collection
Gap Analysis Results

Methodology

The data collected as a part of this study was analyzed and collated in a format that could
be used for evaluating and benchmarking the existing conditions of the Peninsula. Data
that is potentially available but not yet collated into the overall project was flagged into
seven categories as described in Table A-14.

Table A-14 Data Gap Categories

Data Gap Description

Category

1 Source of data is known, information requested by Halcrow, but not received

2 Source of data is in question; Halcrow needs to determine source and request
data

3 Halcrow needs to obtain in the field

4 Is temporarily substituted by an assumption that needs to be validated in the
future

5 Is interpolated from a valid population of data

6 Is assumed based on documentable institutional knowledge

7 Remains unresolved

Gap Analysis Results

Based upon the information Halcrow has gathered to date and the scope of work for this
project, the items needed to formally complete future tasks within the project is provided
in Table 1.5-2.

Table A-15 Data Gap Analysis Ranking

Data Gap Data Request Data Status

Category

1 Land Information Created a limited GIS map from online BING.com
aerial imagery. Received property line data from Land
Information Center.

For detailed design stage of project, updated aerial
imagery as well as property ownership information
will be required.
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Appendix B Collection System

B.1

B.1.1

Design Data

Land Use Category

As summarized in Section 5.1 of this report, land tracts along the Peninsula were sorted
into various land use categories based upon visual evidence of current land use as well as
anticipated future land use. A list of the land parcels and their land use category is
included in Table B-1 and shown in Figure 5.1-1.

Table B-1 Land Use Categories

Land Area Land Area

Property Name (acres) Property Type Property Name (acres) Property Type
Ara Macao 130 Low_Density Tourist Placencia Club 8 Low_Density Tourist
Barnacle Bill's 2 Low_Density Tourist Placencia Hotel 42 Med_Density Tourist
Bella Placencia 3 Low_Density Tourist Placencia Pointe 7 Med_Density Residential
Bellamaya 9 Med_Density Tourist Placencia Resort 80 Med_Density Residential
Bucaneer Inn 11 Low_Density Tourist Placencia Village 170 Placencia
Chabilmar 5 Low_Density Tourist Placencia Yacht Club 9 Med_Density Residential
Coco Plum 228 Low_Density Residential R1_01 11 Low_Density Residential
Colibri 2 Low_Density Tourist R1_02 11 Low_Density Residential
Crimson Park 21 Med_Density Residential R1_03 6 Low_Density Residential
H1_01 22 Low_Density Tourist R1_04 19 Low_Density Residential
H1_02 15 Low_Density Tourist R1_06 172 Low_Density Residential
H1_03 13 Low_Density Tourist R1_07 46 Low_Density Residential
H1_04 18 Low_Density Tourist R1_08 24 Low_Density Residential
H1_05 2 Low_Density Tourist R1_08 34 Low_Density Residential
H1_06 6 Low_Density Tourist R1_09 48 Low_Density Residential
H1_07 3 Low_Density Tourist R1_10 21 Low_Density Residential
H1_08 17 Low_Density Tourist R1_11 14 Low_Density Residential
H1_09 17 Low_Density Tourist R2_01 55 Med_Density Residential
H1_10 8 Low_Density Tourist R2_02 41 Med_Density Residential
Kokomo 6 Low_Density Tourist R2_03 16 Med_Density Residential
Laru Beya 10 Low_Density Tourist R2_04 198 Med_Density Residential
Los Portico 6 Med_Density Tourist R2_05 24 Med_Density Residential
Luba Hati 4 Low_Density Tourist Robert's Grove 14 Med_Density Tourist
Maine Stay 3 Low_Density Tourist Seine Bight Village 67 Seine Bight
Manatee Bay 54 Med_Density Residential Serenity 4 Low_Density Tourist
Marina Village 50 Med_Density Residential Singing Sands 3 Low_Density Tourist
Maya Beach 3 Low_Density Tourist Sunset Pointe 4 Low_Density Tourist
Maya Playa 2 Low_Density Tourist Turtle Inn 6 Med_Density Tourist
Moorings Sundial 9 Low_Density Residential Wild Orchid 24 Low_Density Residential
Peninsula Club 99 Med_Density Residential
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B.1.2

Collection System
Load Allocation

As summarized in Section 5.2 of this report, an estimated location of generated
wastewater was determined based upon land use categories and waste loading densities
per category. A summary of the wastewater generation for each land parcel is included in
Table B-2 and shown in Figure 5.1-2 and Figure 5.1-3.

Table B-2 Wastewater Load Allocation

Population 2011 2040 - 'buildout’
Density
(house or Wastewater Generation Wastewater Generation
Property Name | room / acre) [ Pop'n (MGD) (GPD) Pop'n | (MGD) (GPD)

Ara Macao 4 0 0.0000 0 1040 0.1213 121,264
Barnacle Bill's 4 16 0.0019 1,866 16 0.0019 1,866
Bella Placencia 4 0 0.0000 0 24 0.0028 2,798|
Bellamaya 8 0 0.0000 0 144 0.0168 16,790
Bucaneer Inn 4 88 0.0103 10,261 88 0.0103 10,261
Chabilmar 4 40 0.0047| 4,664 40 0.0047 4,664
Coco Plum 0.26 55 0.0039 3,944 291 0.0209 20,866
Colibri 4 16 0.0019 1,866 16 0.0019 1,866
Crimson Park 0.52 0 0.0000 0] 108 0.0077 7,744
H1_01 4 0 0.0000 U 176 0.0205 20,522
H1_02 4 0 0.0000 0 120 0.0140 13,992
H1_03 4 0 0.0000 0 104 0.0121 12,126
H1_04 4 0 0.0000 0 144 0.0168 16,790
H1_05 4 0 0.0000 0 16 0.0019 1,866
H1_06 4 0 0.0000 0] 48 0.0056 5,597
H1_07 4 0 0.0000 0] 24 0.0028 2,798
H1_08 4 0 0.0000 0] 136 0.0159 15,858
H1_09 4 0 0.0000 U 136 0.0159 15,858
H1_10 4 0 0.0000 0 64 0.0075 7,462
Kokomo 4 48 0.0056 5,597 48 0.0056 5,597
Laru Beya 4 80 0.0093 9,328 80 0.0093 9,328|
Los Portico 8 96 0.0112 11,194 96 0.0112 11,194
Luba Hati 4 32 0.0037 3,731 32 0.0037 3,731
Maine Stay 4 24 0.0028 2,798 24 0.0028 2,798
Manatee Bay 0.52 0 0.0000 0] 138 0.0099 9,895
Marina Village 0.52 0 0.0000 0 210 0.0151 15,058
Maya Beach 4 24 0.0028 2,798 24 0.0028 2,798|
Maya Playa 4 16 0.0019 1,866 16 0.0019 1,866
Moorings Sundial 0.26 0 0.0000 of 7.02 0.0005 503
Peninsula Club 0.52 0 0.0000 0| 483 0.0346 34,633
Placencia Club 4 64 0.0075 7,462 64 0.0075 7,462
Placencia Hotel 8 0 0.0000 0 672 0.0784 78,355
Placencia Pointe 0.52 40 0.0029 2,868 48 0.0034 3,442
Placencia Resort 0.52 15 0.0011 1,076 360 0.0258 25,813
Placencia Village 2127 0.1764 176,387 3050 0.2529 252,928
Placencia Yacht Club 0.52 5 0.0004 359] 14.04 0.0010 1,007
R1_01 0.26 5 0.0004 359 8.58 0.0006 615
R1_02 0.26 5 0.0004 359] 8.58 0.0006 615
R1_03 0.26 5 0.0004 359] 4.68 0.0003 336
R1_04 0.26 10 0.0007 717 14.82 0.0011 1,063]
R1_06 0.26 90 0.0065 6,453| 134.16 0.0096 9,620
R1_07 0.26 20 0.0014 1,434 35.88 0.0026 2,573
R1_08 0.26 15 0.0011 1,076 18.72 0.0013 1,342
R1_08 0.26 20 0.0014 1,434 26.52 0.0019 1,902
R1_09 0.26 25 0.0018 1,793 37.44 0.0027 2,685
R1_10 0.26 10 0.0007 717 16.38 0.0012 1,174
R1_11 0.26 10 0.0007 717 10.92 0.0008 783
R2_01 0.52 80 0.0057 5736] 85.8 0.0062 6,152
R2_02 0.52 45 0.0032 3,227 63.96 0.0046 4,586
R2_03 0.52 25 0.0018 1,793 24.96 0.0018 1,790
R2_04 0.52 210 0.0151 15,058] 308.88 0.0221 22,148
R2_05 0.52 50 0.0036 3,585 37.44 0.0027 2,685
Robert's Grove 8 112 0.0131 13,059 112 0.0131 13,059
Seine Bight Village 1383 0.1054 105,375| 1600 0.1219 121,909
Serenity 4 32 0.0037 3,731 32 0.0037 3,731
Singing Sands 4 24 0.0028 2,798 24 0.0028 2,798
Sunset Pointe 4 32 0.0037 3,731 32 0.0037 3,731
Turtle Inn 8 96 0.0112 11,194 96 0.0112 11,194
Wild Orchid 096 5 0.0004] 359 60 0.0043 1,302
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Collection System Cost Estimates
Capital Improvement Cost Assumptions

Estimates were required of each element of infrastructure construction to determine an
overall project cost estimate.

o Duplex Pump Stations — two pumps in each station

o Spare Pumps — The governing sewer entity to keep spare pumps in stock to trade
out as needed.

o Wet Wells: 5 and 6" diameter to be prefabricated fiberglass material

o Generator: Purchase one permanently stationed generator at the main collection
pump station and two portable generators on trailers to be connected to remainder
of pump stations as necessary.

o Concrete: manhole and larger wet well sections to be built in-country

o Governing Sewer Entity — Startup costs of two vehicles and 20% payment towards
a operations facility

o Contingency — 10% of all construction costs

J Professional Services — Engineering, Surveying and Construction Administration —

15% of all construction costs
Operations and Maintenance Cost Assumptions

Estimates were required of each portion of operations and maintenance expenses to
determine an overall project cost estimate.

. Inflation Rate — 2.5%

o Pump Replacement — starting in year 10, estimate replacing 10% of all pumps each
year thereafter

. Generator — replacement on seven year cycle

] Vehicles — replacement on seven year cycle

J Governing Sewer Entity Facility — estimated cost of land, building and warehouse,
20-year loan, 5% interest rate.

o Facility Utilities — estimated based upon example billing rates from Placencia
Water Board

o Sewer Pump Stations — power expenses based upon example billing rate from
Placencia Water Board and yearly pump maintenance at 2.5% of capital costs.

° Personnel — Local Administrator, Secretary, Customer Service / Billing, Operator

Lead & Helper, and Mechanic / Electrician to staff the local governing sewer entity,
with yearly Salary and Benefits at the rates shown in Appendix.
. Training — Yearly budgeted training for facility operations and maintenance.

Reduced Scale System Capital Improvement Cost Assumptions

The following adjustments were made to the Operations and Maintenance assumptions
in regards to the reduced-scale scenarios in comparison to the full-scale South Region
scenarios (#1-#3).

o Professional Services — increased to 20% of total Capital Costs
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