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APPENDIX 2.5-1

WATER DISTRIBUTION
INFRASTRUCTURE AND PROPOSED
UPGRADE COSTS FOR PUEBLA
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Potable Water Distribution System Costs
Length (7]
(m) (cm)
GlA#s $Mex
Amozoc 1-015-0001 Amozoc de Mota 8741 5 2,991,815
8741 16
San Mateo Mendizabal 0
Santa Cruz Xonacatepec 0
Chachapa 0
Cuauhyocan 0
Amozoc 1-015-0004 Concepcidn Capulac 454 5 146,664
454 16
Amozoc 1-015-0013 San Jacinto 1283 5 340,936
1283 16
Amozoc 1-0156-0016 San José La Laguna 4813 5 1,361,520
. 4813 16
Amozoc 1-015-0031 Casa Blanca 471 5 155,591
471 16
Amozoc 1-015-0059 ff:n';edm (Ampliacién San 466 5 172,433
466 16
Amozoc 1-015-0062 San Martin 0
Amozoc 1-015-0064 ggﬁ::: San Bartolo Flor del 682 5 212,408
682 16
Amozoc 1-015-0066 ';2‘0‘::22)6“ San Juan (3ra. 1021 5 284,988
1021 16
Amozoc 1-015-0068 Ignacio Zaragoza (El Carmen) 113 5 72,391
|
Calpan 2-026-0001 San Andrés Calpan 951 5 422,099

Appendix 2.5-1 Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla 10f18




Potable Water Distribution System Costs
Length 2
(m) (cm) ‘
GIA #s $Mex
951 16
2-026-0004 San José Pueblo Nuevo - - 0
Calpan 2-026-0011 El Palmar (La Ocotera Seca) 618 5 275,851

Coronango 3-034-0001 Santa Maria Coronango 29145 5 19,946,094
20515 10
7460 16
11836 20
140 31.5
Coronango 3-034-0002 San Antonio de Mihuacan 22444.4 5 15,829,038
37441.4 10 .
5708.91 15
20 20
Coronango 3-034-0003 San Francisco Ocotlan (Ocotlan) - - 0
Coronango 3-034-0006 Loma Bonita - - 0
Coronango 3-034-0007 Analco 0
Coronango 3-034-0012 zaar:rli;ir:;c;og‘z%téa)n
Cuautlancingo 4-041-0001 San Juan Cuautlancingo 5060 5 2,506,120
1060 7.5
1860 10
2920 15 .
Cuautlancingo 4-041-0005 Fuerte de Guadalupe 440 5 54,766

Appendix 2.5-1 Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla 20f18




Cuautlancingo 4-041-0008 Sanctorum
Cuautlancingo 4-041-0009 San Jacinto
Cuautlancingo 4-041-0012 San Lorenzo de Almecatla
Cuautlancingo 4-041-0013 Barrio de Nuevo Leén

l Cuautlancingo 4-041-0017 Rancho Guadalupe
Cuautlancingo 4-041-0018 Ampliacién Fuerte de Guadalupe
Cuautlancingo 4-041-0019 San Diego Los Sauces
Cuautlancingo 4-041-0021 Guadalupe

Chiuatzingo 5-048-0001 San Lorenzo Chiuatzingo
Chiuatzingo 5-048-0003 San Agustin Atzompa
Chiuatzingo 5-048-0004 San Juan Tetla

’ Chiuatzingo 5-048-0005 San Nicolds Zecalacoayan

Appendix 2.5-1

Potable Water Distribution System

Costs

Length ]
(m) (cm)
GlA#s $Mex
2497 5 4,224,921
4110 7.5
13803 10
785 5 316,520
1010 10
2330 5 1,674,536
1850 7.5
3110 10
690 15
220 5 245,722
930 10
940 5 391,839
1325 10
200 5 33,374
- - 5,403
1165 5 534,471

Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla

3088 5 1,352,806
3088 10
4105 5 592,025
1931 5 724,403
1931 10
967 5 428,772
967 10
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Chiuatzingo

5-048-0006

San Antonio Tlatenco

Chiuatzingo

Domingo Arenas

5-048-0018

6-060-0001

Santiago

Domingo Arenas

4744

Potable Water Distribution System Costs
Length @
(m) (cm) .
GlA #s $Mex
- - 0
787.28 5 122,503

975,950

5943

4,880,697

5943

10

5943

13

459,984

607,076

828,273

3103

459,277

Huejotzingo Huejotzingo
7-074-0001
Huejotzingo 7-074-0002 Santa Maria Atexcac
Huejotzingo 7-074-0003 San Diego Buena Vista
Husjotzingo San Mateos Capultitlan
7-074-0004
Huejotzingo 7-074-0008 San Luis Coyotzingo
Huejotzingo 7-074-0009 Chahuac
Huejotzingo 7-074-0013 Santa Maria Nepopualco
o Santa Elena de la Cruz (Los
Huejotzingo 7-074-0015 Oroza)
Huejotzingo 7-074-0016 San Juan Pancoac
Huejotzingo 7-074-0019 San José Munive
Huejotzingo 7-074-0021 Santo Domingo Ciénaga Honda
Huejotzingo 7-074-0023 Santa Maria Tianguistenco
Appendix 2.5-1 Water Distribution infrastructure and Proposed Upgrade Costs for Puebla
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Huejotzingo 7-074-0024 San Miguel Tianguizolco
Huejotzingo 7-074-0025 San José Tlautla
Huejotzingo 7-074-0029 Santa Ana Xalmimilulco
Huejotzingo 7-074-0031 José Lopez Portillo
Huejotzingo 7-074-0035 g;’::\i‘;") Diaz Ordaz (La
Huejotzingo 7-074-0039 Benito Judrez
Huejotzingo 7-074-0056 Ejido La Vega
Huejotzingo 7-074-0064 Alvaro Obregén
Huejotzingo 7-074-0065 Independencia

. Huejotzingo 7-074-0066 Popocatepetl (Juna Hemandez)
Huejotzingo 7-074-0084 La Lagunilla
Huejotzingo 7-074-0089 Santa Elena
Huejotzingo 7-074-0093 Los Encinos

Juan C. Bonilla

8-090-0001

Cuanala

Juan C. Bonilla 8-090-0005 Santa Maria Zacatepec
Juan C. Bonilla 8-090-0007 Cuanala (barrio/neighbor)
Juan C. Bonilla 8-090-0008 Macuiltepec

Juan C. Bonilla 8-090-0009 San Antonio

Juan C. Bonilla

Appendix 2.5-1

8-080-0010

San Isidro

Potable Water Distribution System

Costs

Length 7
{m) (cm)
GlA#s $Mex
0
1672 5 244,866
2,367,721
0
0
0
2046 5 286,037
0
1660 5 253,081
0
an 5 60,289
612 5 88,520
0

Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla
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Potable Water Distribution System Costs
Length 7]
{m) {cm) .
GlA#s $Mex
Ocoyucan 9-106-0001 Santa Clara Ocoyucan 648.44 5 312,109
Ocoyucan 9-106-0003 San Bemnardino Chalchihuapan 0
Ocoyucan 9-106-0005 Francisco Sarabia 0
Ocoyucan 9-106-0006 Santa Maria Malacatepec 1957 5 182,148
Ocoyucan 9-106-0008 San Bernabé Temoxtitla 1511 16 624,991
—®
2189 10
Ocoyucan 9-106-0010 Santa Marta Hidalgo 4548.47 5 1,200,807
1464.13 10
544.07 16
233.66 20
Ocoyucan 9-106-0012 San Isidro Petlacatl 0
Ocoyucan 9-106-0019 Barrio Ixtepatia 1324.51 5 149,031
Ocoyucan 9-106-0020 2:22?6?“ Ocoyucan 3a 415.25 5 135,112
Ocoyucan 9-106-0021 San Nicolas 716.98 5 132,265
141.02 6
Ocoyucan 9-106-0024 San Francisco Atoyac 831.61 5 87,719 .
Ocoyucan 9-106-0031 Diez de Abril 1324.51 5 152,171

Appendix 2.5-1 Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla 60of 18




Puebla

10A-114-0232

9-106-0032
Ocoyucan (337) Km. 14.5
Ocoyucan 9-106-0033 La Loma
Ocoyucan 9-106-0038 Techaloya

San Pedro Xacachimalpa

Puebla

10A-114-0196

San Baltazar Tetela

Puebla

10A-114-0194

San Sebastian de Aparicio

Puebla

10A-114-0221

Santo Tomas Chautla

. Puebla

10A-114-0211

San Miguel Canoa

Puebla

10A-114-0218

Santa Maria Xonacatepec

Puebla

10A-114-0190

La Resurrecciéon

Puebla

10A-114-0133

San Andrés Azumiatia

Puebla

10-114-0216

Santa Cruz La Ixtla

Puebla

10A-114-0440

Santa Clara La Venta

Puebla

10A-144-0129

Los Angeles Tetela

Appendix 2.5-1

Potable Water Distribution System

Costs

Length 7]
(m) (cm)
GlA#s $Mex
677.19 10 82,751
512.18 5 56,193
0

994 5 365,503
994 16
345 5 142,678
345 16
- - 0
1889 5 961,242
1889 16
. - 0
5513 5 1,192,715
55613 10
485 5 139,250
485 10
2926 5 1,134,214
2926 7.5
1393 5 338,885
1393 7.5
6488 5 2,023,087
6488 16
. - 0
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70f18




Potable Water Distribution System Costs
Length 7]
(m) (cm) .
GlA #s $Mex
3490 5 2,630,459
8200 16
- - 0
203 5 127,286
203 75
- - 0
1105 5 317,420
1105 16
360 5 104,806
360 75
581 5 162,192
581 7.5 .
940 5 483,293
940 10
224 5 88,425
224 16
- - 0
479 5 175,337
479 16
323 5 128,404
323 16
306 5 99,852
306 10
279 5 143,907
279 7.5

Puebla 10A-114-0182 (El Oasis Valsequillo
Puebla 10A-114-0185 |La Paz Tlaxcolpan
Puebla 10A-114-0414 |El Capulo (La Quebradora)
Puebla 10A-114-0162 |Guadalupe Victoria Valsequillo
Puebla 10A-114-0132 |San Antonio Arenillas
Puebla 10A-114-0390 |Seccién Sexta de San Miguel
Puebia 10A-114-0326 |San Miguel Espejo
Puebla 10A-114-0368 |18 de Marzo
Puebla 10A-114-0366 |Articulo Primero Constitucional
Puebla 10A-114-0420 |Santa Cruz La Ixtla Sur
Puebla 10A-114-0136 |Buena Vista Tetela
Puebla 10A-114-0138 |Calderdn (Crucero El Oasis)
Puebla 10A-114-0413 |Praderas del Sur
Puebla 10A-114-0417 |San Miguel

Appendix 2.5-1 Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla

8of18




Potable Water Distribution System Costs
Length
(m) (cm)
GlA #s $Mex

Puebla 10A-114-0359 [Santa Catarina 1080 5 468,239
1080 16

Puebla 10A-114-0441 gzzz?éﬁf‘a”"a (Tercera _

Puebla 10A-114-0425 |Tierra Colorada 436 5 196,926
436 7.5

Puebla 10A-114-0367 |San Juan Tetepa 2598 5 1,321,148
2598 16

Puebla 10A-114-0450 |Fraternidad 367 5 117,256
367 10

Puebla 10A-114-0433 |Guadalupe Tlatelpa 207 5 83,178
207 16

. Puebla 10A-144-0461 |Playas del Sur 2459 5 . 623,475

2459 10

Puebla 10A-144-0189 |Resurgimiento Atotonilco 418 5 124,470
418 7.5

Puebla 10A-144-0418 |San Miguelito 198 5 70,789
198 7.5

Puebla 10A-144-0389 |Seccion Décima de San Miguel 440 5 124,178

Canoa

440 7.5

Puebla 10A-144-0435 [Lomas de San Alfonso

Puebla 10A-144-0473 |Tlapacoyan 345 5 101,547
345 7.5

Puebla 10A-144-0428 |{21° del Paraiso Segunda 963 5 257,620

. 963 75
Puebia 10A-144-0460 |Nanaicopa 594 5 153,742
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Potable Water Distribution System

GlA #s $Mex .

Puebla 10A-144-0286 |Santa Lucia Altamirano i 556,061

10A-144-0445 |San Isidro Buen Suceso 2 72,516

10A-144-0455 |Dos de Marzo (454)

10A-144-0455 |Dos de Marzo (455) 41,111

Puebla 10A-144-0456 |Encinos ' - 107,263

Puebla 10A-144-0322 {San José Zetina 202,615

10A-144-0302 |Chapultepec i 356,567

Puebla 10A-144-0146 |La Concepcién o 264,947

Puebla 10A-144-0429 |ElI Carmen

Puebla 10A-144-0399 |Guadalupe 355,122

10A-144-0263 |San Isidro Tlalcostepetl : 124,348

Puebla 10A-144-0391 |Riveras de Aparicio

Puebla 10A-144-0174 |La Libertad Tecola

Puebla 10A-144-0224 {Santa Maria Guadalupe Tecola 132,499
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Puebla

10A-144-0206

San José El Rincén

Puebla

10A-144-0434

Santa Catarina (Tercera
Seccién)

Puebla

San Andrés Cholula

10A-144-0001

11-118-0001

Herdica Puebla de Zaragoza

San Andrés Cholula

San Rafael Comac

Santa Maria Tonantzintla

San Francisco Acatepec

San Andrés Cholula

11-119-0007

Morillotla (Hacienda Moriyotla)

San Andrés Cholula

11-119-0009/

San Luis Tehuiloyocan

11-119-0046
San Andrés Cholula 11-119-0010  |San Martinito
San Andrés Cholula 11-119-0013 |San Bernardino
San Andrés Cholula 11-119-0026  |Santa Cruz Guadalupe
San Andrés Cholula 11-119-0029 |San Pedro Tonantzintla

Appendix 2.5-1

Potable Water Distribution System

Costs

Length 7]
(m) (cm)
GlA #s $Mex
333 16
293 5 105,807
293 16
345 5 172,811
345 16
38031 10 8,847,044

Water Distribution Infrastructure and Proposed Upgrade Costs for Puebla
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Potable Water Distribution System Costs

Length
(m) (cm) r
GlA #s $Mex
San Andrés Cholula 11-119-0030  |Tonantzintla - - 0
San Andrés Cholula 11-119-0033 |San Andrés Cholula - - 0
San Andrés Cholula 11-119-0035 |Santa Ana
San Andrés Cholula 11-119-0036 |Santiago Xicotenco - - 0
San Andrés Cholula 11-119-0037 |Santa Maria Tonantzintla - -
San Andrés Cholula 11-119-0040  |Colonia Coyotepec 0
San Andrés Cholula 11-119-0042 |Moriyoxtla Zavaleta
San Andrés Cholula 11-119-0044  |San Antonio Cacalotepec - - 0
San Andrés Cholula 11-119-0045 g:SaAygt)mm Cacalotepec (Bl
San Andrés Cholula 11-119-0049 | Tlaxcalancingo

L

San Felipe Teotlalcingo 12-122-0001 |San Felipe Teotlalcingo 4230 5 347,808
San Felipe Teotlalcingo 12-122-0002 |San Juan Tlale 949 5 69,5636
San Felipe Teotlalcingo 12-122-0003 |San Matias Atzala 6475 5 492,515

San Gregorio Atzompa 13-125-0001 }San Gregorio Atzompa 14739 6 2,098,831
321 7.6
458 10

San Gregorio Atzompa 13-125-0002  |Chipilo de Francisco Javier Mina 1060 6 266,853
904 7.6

San Gregorio Atzompa 13-125-0003 |Rural de Atzompa 1496 6 416,286
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Potable Water Distribution System Costs
Length 7]
(m) (cm)
GlA#s $Mex
San Jerénimo Tecuanipa 14-126-0002 |San Miguel Papaxtia 0
San Jer6nimo Tecuanipa 14-126-0003 |Los Reyes Tlanechicolpan 8795.96 5 7,340,423

5168 75

2448

San Miguel Xoxtla 15-136-0001  |San Miguel Xoxtla 4437 5,75,10 2,014,095
San Martin Texmelucan 16-132:0001 [P27 Martin Texmelucan de 2850 756 995,069
1520 10
San Martin Texmelucan 16-132-0004 |San Buenaventura Tecalzingo 6730 5 698,965
700 10
. San Martin Texmelucan 16-132-0008 {San Francisco Tepeyac 922 5 99,794
San Martin Texmelucan 16-132-0009 |San Jer6nimo Tianguismanalaco 5121 5 632,404
1030 10
San Martin Texmelucan 16-132-0010  [San Juan Tuxco 4140 5 724,560
2050 10
San Martin Texmelucan 16-132-0013 |San Rafael Tlanalapan 2710 5 374,601
San Martin Texmelucan 16-132-0015 [Santa Maria Moyotzingo 6348 5 587,076
San Martin Texmelucan 16-132-0020 |Unidad Petrolera - - 1,801
San Martin Texmelucan 16-132-0030 |Colonia San Vicente (El Ameyal) - - 0
San Martin Texmelucan  [16-132-0031 iﬁgrm;g:z') Lardizabal (Colonia - - 1,801
San Martin Texmelucan 16-132-0032 |Los Angeles - - 2,401
. San Martin Texmelucan 16-132-0035 |E! Llano (La Estacién) 560 5 42,228
San Martin Texmelucan 16-132-0036 |Llano Las Piedras 660 5 48,207
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Potable Water Distribution System

Costs

San Matias Tlalancaleca

17-134-0001

San Martin Texmelucan 16-132-0040 |EI Moral
San Martin Texmelucan 16-132-0045 |La Loma
San Martin Texmelucan 16-132-0046 |Los Pinos
San Martin Texmelucan 16-132-0058 |San Baltazar Temaxcalac
San Martin Texmelucan 16-132- Santa Catarina Hueyatzacoalco
San Martin Texmelucan 16-132- San Lucas Atoyatenco
San Martin Texmeiucan 16-132- San Cristébal Tepatiaxco

San Matias Tlalancaleca

Length 2
{m) {cm)
GlA #s $Mex

1018 7.5 183,597

400 5 29,319
1313 5 97,324
6016 5 990,493
2333 10

830 10 226,724
5753 5 688,077

888 10

- - 87,647

San Matias Tlalancaleca 17-134-0002 |Juérez Coronaco

San Matias Tlalancaleca 17-134-0004 |San Antonio Chiautla de Arenas
San Matias Tialancaleca | 17-134-0005 gﬁ::;‘:ffp’;d?s"::'g‘;iff

San Matias T!alancaleca 17-134-0006 [San Francisco Tléloc

San Matias Tlalancaleca 17-134-0007 |Las Palmillas

San Matias Tlalancaleca 17-134-0008 |Los Bancos

San Matias Tlalancaleca 17-134-0017  |El Ocotal (San Fernando)

San Matias Tlalancaleca 17-134-0036 |Los Volcanes

San Matias Tlalancaleca 17-134-0038 |San Miguel del Molino

Appendix 2.5-1

Water Distribution Infrastructure and Proposed Upgrade Costs for Puebia

290 75 292,029
4090 702,284
300 5 48,809
- - 5,403
1175 5 167,574
1070 153,099
1420 10 291,649

1,201
420 10 110,599
1190 5 131,200
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San Pedro Cholula

18-140-0001

San Pedro Cholula de Rivadavia

San Cosme Texintla

San Juan Tlautla

San Sebastian Tepalcatepec

Santa Barbara Almoloya

San Cristdbal Tepontla

San Matias Cocoyotla

San Diego Cuachayotla

San Pedro Cholula 18-140-0007 |San Francisco Cuapa
San Pedro Cholula 18-140-0014 |Santiago Momoxpan
Gral. Manuel Avila Camacho
(Manantiales)
San Pedro Cholula 18-140-0027 |San Gregorio Zacapechpan
San Agustin Calvario
San Pedro Cholula 18-140.0040 | S2N Cristébal Tepontia

(Barrio/neighborhood)

San Pedro Cholula

San Salvador El Verde

18-140-

18-143-0001

Santa Maria Acuexcomac

San Salvador El Verde

Appendix 2.5-1

Potable Water Distribution System Costs
Length ]
(m) (cm)
GlA#s $Mex

217,999
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Potable Water Distribution System Costs
Length 2
(m) {cm)
GlA #s $Mex
San Salvador E| Verde 19-143-0008 |Analco de Ponciano Arriaga 4204 5 605,100
San Salvador El Verde 19-143-0009 |San Andrés Hueyacatitla 2682 5 1,173,617
2682 10
San Salvador E! Verde 19-143-0010 |[San Gregorio Aztotoacan - - 0
San Salvador El Verde 19-143-0011  [San Lucas El Grande 4000 5 1,136,014
1906 10
San Salvador El Verde 19-143-0013 |Colonia San Pedro Malinaltepec - - 0
San Salvador El Verde 19-143-0014  [San Simén Atzitzintla 1887 5 799,032
1887 10j
San Salvador El Verde 19-143-0016 [Tlacotepec de José Manzo 4022 5 580,987
San Salvador El Verde 19-143-0019 |Colonia Guadalupe La Encinera 439 5 76,439
San Salvador El Verde 19-143-0027 |Colonia El Calvario 624 5 108,339
San Salvador El Verde 19-143-0030 |{Colonia Tierra Bendita - - 0
San Salvador El Verde 19-143-0033 |Colonia Acamique - - 0
San Salvador El Verde 19-143-0036 | Colonia Potrero 2202 5 319,200

Santa Rita Tlahuapan 20-180-0001 {Santa Rita Tlahuapan 242,980
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Potable Water Distribution System Costs
Length 2
(m) (cm)
GlA#s $Mex
Santa Rita Tlahuapan 20-180-0005 |Guadalupe Zaragoza 220 5 119,701
310 7.5
Santa Rita Tlahuapan 20-180-0006 [Guadalupito Las Dalias 1405 575 203,723
Santa Rita Tlahuapan ~ |20-180-0007 |!9nacio Lopez Rayén (El 925 5,10 170,090
Gavillero)

Santa Rita Tlahuapan 20-180-0008 |ignacio Manuel Altamirano 665 5 91,091
Santa Rita Tlahuapan 20-180-0009 |La Preciosita 2660 5,75 414,582
Santa Rita Tlahuapan 20-180-0010 |San Francisco La Unién 3,602
Santa Rita Tlahuapan 20-180-0011  |San Juan Cuauhtémoc 29,416

. Santa Rita Tlahuapan 20-180-0012  |San Martinito 2035 575 280,526

Santa Rita Tlahuapan 20-180-0013 |San Miguel Tianguistenco 36,019

Santa Rita Tlahuapan 20-180-0014 |San Pedro Matamoros 790 5 104,938

Santa Rita Tlahuapan 20-180-0015 [San Rafael Ixtapalucan 4910 575 670,336
Santa Rita Tlahuapan 20-180-0016 |Santa Cruz Moxolahuac 450 5 58,662
Santa Rita Tlahuapan 20-180-0017 |Santa Cruz Otlatla 840 5 88,939
Santa Rita Tlahuapan 20-180-0018 |Santa Maria Texmelucan 1290 575 398,734
Santa Rita Tiahuapan 20-180-0019 |Santiago Coltzingo 100 5 56,246

. Santa Rita Tlahuapan 20-180-0027 [Nuevo Tlahuapan 235 5 38,440
Santa Rita Tlahuapan 20-180-0029 |EI Pipirin 1,801
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Potable Water Distribution System Costs
Length 2
{m) (cm)
GlA#s $Mex
Santa Rita Tlahuapan 20-180-0033 |San Cayetano 2185 5,75 239,025
Santa Rita Tlahuapan 20-180-0037 |Colonia La Cantera 450 5 48,633

Tlaltenango 21-181-0001 |Tialtenango

Tzicatlacoyan 22-193-0009 |San José Tejaluca 451,658
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State of Puebla

. Notes/Suggested improvements

Municipality Reference Name of City/Town

Potable Water System

Amozoc de Mota
San Mateo Mendizabal

Amozoc 1-015-0001 Santa Cruz 10% w/o service. Deficiencies in existing system.
Chachapa
Cuauhyocan
s . Supply does not satisfy demand. Incomplete distribution system. Increase supply by drilling o
Amozoc 1-015-0004 Concepcion Capulac rehabilitation of existing well. Extend distribution system by development of related projects.
Amozoc 1-015-0013 San Jacinto No established potable water supply. Build potable water system.

No established potable water supply. Build potable water system and develop a

Amozoc 1-015-0016 San José La Laguna comprehensive potable water project.
Amozoc 1-015-0031 Casa Blanca 5% wlo service.
Amozoc 1-015-0059 San Pesc:': jﬁ;;;hacnon,No established potable water supply: Build potable water system.
Amozoc 1-015-0062 San Martin Ilnsufﬁcient water supply to satisfy total demand.
Amozoc 1-015-0064 Colonia San Bartolo [No established pc_)table water supply. Build potable water system. Develop comprehensive
Flor del Bosque potable water project.
Ampliacion San Juan |No established potable water supply. Build potable water system to satisfy demand. Develop

Amozoc 1-015-0066 " A N

(3ra. Seccion) comprehensive potable water project.
Amozoc 1-015-0068 Ignacio Zaragoza (E! ﬂNo estabush_ed potable water supply. Build potable water system and develop a

Carmen) comprehensive potable water project.
Calpan 2-026-0001 San Andrés Calpan JCommunity has enough water except in dry season, when springs have little water.
. Calpan 2-026-0004 San Jﬁ::vZueblo Community has enough water.

Calpan 2-026-0011 El Palmasl'(a(::.aa)Omtera INo potable water system. Community has only 13-15 houses. Water is bought in Chahuac.

Current water supply through wells represents a health risk, since its conditions and lack of
Coronango 3-034-0001 " [Santa Maria Coronangoprotection do not guarantee the right water. quality for human usage and consumption.
Develop project and immediate construction of water supply and distribution system.

Current water supply through wells represents a health risk, since its conditions and tack of
protection do not guarantee the right water quality for human usage and consumption. it si
necessary to have a study of diagnosis and rehabilitation-of the existing infrastructure to
make the system functional again. Develop project for complementary distribution system,
water supply system and storage tank. '

San Antonio de

Coronango 3-034-0002 Mihuacan

Well supplying the community has enough capacity to satisfy demand in the short and
San Francisco Ocotlan Jmedium term, as long as the pumping period is increased from 5 to 24 hours. However, it is
(Ocotlan) necessary to complement the missing distribution system. Develop project to complete the
Idistribution system.
Current water supply through wells represents a health risk, since its conditions and lack of
protection do not guarantee the right water quality for human usage and consumption.
Coronango 3-034-0006 Loma Bonita Develop project and construction of the potable water distribution system, which can be
connected to the San Francisco Ocotlan's system. Big amounts of water consumed by
"tabique" fabrication.
Current water supply through wells represents-a health risk, since its conditions and lack of
protection do not guarantee the right water quality for human usage and consumption.
Coronango 3-034-0007 Analco Develop project and immediate construction of the potable water distribution system, which
can be connected to Santa Maria Coronango's system. Big amounts of water consumed by
"tabique" fabrication.
Current water supply through wells represents a health risk, since its conditions and lack of
San Francisco Ocotian protection do not guarantee the right water quality for human usage and consumption.
Coronango 3-034-0012 (barrio/neighborhood) Develop project and immediate construction of the potable water distribution system, which
. can be connected to San Francisco Ocotlan's system. Big amounts of water consumed by

"tabique” fabrication.

Coronango 3-034-0003
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State of Puebla
Notes/Suggested Improvements

Municipality Reference Name of City/Town
Potable Water System

San Juan.

I T 5
Cuautiancingo JExtend current distribution system to reach 100% of coverage.

Cuautlancingo 4-041-0001

Cuautlancingo 4-041-0005 Fuerte de Guadalupe |System covers only 85% demand.
There is Comité de Agua Potable's concern to extend system to reach 100%, to rehabilitate
"el Calvario” tank (100 m®) and to count with another potable water supply source and tank.

Cuautlancingo 4-041-0008 Sanctorum

Cuautlancingo 4-041-0009 San Jacinto System covers only 80% demand and its through hose connections .

San Lorenzo de Concern by Comité de Agua Potable that the extension of their system to complete 100% has{

Cuautlancingo | 4-041-0012 Almecatia not been well planned.

Cuautiancingo 4-041-0013 Barrio de Nuevo Ledn |System covers only 85% demand.
Cuautlancingo 4-041-0017 Rancho Guadalupe [Develop project to extend distribution system to increase the quality and quantity.

Ampliacion Fuerte de
Guadalupe

‘System covers only 85% demand.

Cuautlancingo 4-041-0018

Cuautlancingo 4-041-0019 San Diego Los Sauces |System covers only 85% demand.

Cuautlancingo 4-041-0021 Guadalupe System covers only 80% demand.

San Lorenzo Supply source (spring) has no protection to avoid its poliution, it's expose to the environment

Chiuatzingo 5-048-0001 Chiuatzingo and needs permanent maintenance. Stored water is not enough, there is waste of it. Extend
9 storage capacity recommended.

Chiuatzingo 5-048-0003 San Agustin Atzompa |System covers only 90% of the community.

. . Py The diameters in the distribution system are inadequate (the current facilities were designed

Chiuatzingo 5-048-0004 San Juan Tetla Hfor an old well, therefore, their pipe diameter sizes are inverted along the system ).

San Nicolas Some houses do not have service because their level is lower than the water level (area with
Zecalacoayan very uneven topography).
Only partially piped conveyance line, there exposed to environmental poliution. Deficiency in
. . . the distribution line (inconsistency in pipe diameters). Built in 1970, piping not in good
-04 8- ) )
Chiuatzingo 5-048-0006 San Antonio Tlatenco conditions according to neighbors. Recommended to develop a project to pipe the open part
of conveyance line and to rehabilitate the system.
JFew houses w/o potable water infrastructure. Service is every three days. There is waste of
water.
Domingo The 4 existing discharges are not located in strategic places, therefore, they cause an
Arenas 6-060-0001 Domingo Arenas  Jecological damage to water bodies by infiltration, soils and air. Build collectors to locate a
single discharge and a wastewater treatment system.

Chiuatzingo 5-048-0005

Chiuatzingo 5-048-0018 Santiago

Jinsufficient water supply to satisfy total demand. + 15% lacks service. A project to have 2 new]
Huejotzingo 7-074-0001 Huejotzingo water supply sources has been developed. Water needs come from houses, industrial areas
& independent factories.
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State of Puebla

Notes/Suggested Improvements

Municipality Reference Name of City/Town
Potable Water System
Current water supply feeds entire community, but there is little water during dry season.
Community has service every three days. Distribution system in bad condition (leaks,
Huejotzingo 7-074-0002 Santa Maria Atexcac Jtherefore, supply diminishes). Small pipe diameter in conveyance pipe and distribution
system. A new water supply source has been identify (4 Km for community), but it needs
pumping. Current source is not enough due to population growth.
Huejotzingo 7-074-0003 San Diego Buena VistaSupply feeds the entire community but it is not sufficient anymore:
Huejotzingo 7-074-0004 | San Mateos Capultitlan]Currently 100% of service, but concern for lack of water in the future.

- 74. ) . The conveyance pipe diameter is the same as the distribution system diameter, causing little
Huejotzingo 7-074-0008 San Luis Coyotzingo supply. for some houses. Chlorination system is rudimentary, little service supply.

L 074 Deficient potable water infrastructure, supply is through-wells and w/o chlorination. 30%
Huejotzingo 7-074-0009 Chahuac opulation buys water because they are located in high areas.

Santa Maria Supply feeds entire community. Service is every three days. During dry season there is little
Huejotzingo 7-074-0013 Nepapuaico water and the supply diminishes. During rainy season water is wasted because the storage
pop tanks are at their maximum capacity. Storage capacity needs to be increased.

Lo Santa Elena de la Cruz{, . .

Huejotzingo 7-074-0015 (Los Oroza) lLuttIe water. Service every three days.
Huejotzingo 7-074-0016 San Juan Pancoac - JEntire community has system.
Huejotzingo 7-074-0019 San José Munive N;:r t;)):taeble water system, but the community has enough water (wells). Complaints about

L . Santo Domingo o . o
Huejotzingo 7-074-0021 Ciénaga Honda 100% service. Well pump works every 48 hours. Service is 2 years old.

Huejotzingo 7-074-0023 Santa Maria 100% service. Little water during dry season, in which there is service every three days
Tianguistenco ' ! '
San Miguel 100% service. Constant maintenance to the filter located by the conveyance pipe, due to
Huejotzingo 7-074-0024 - "9 sediments problems, which diminishes supply. Little water during dry season, when service isL
Tianguizolco
every three days.
Huejotzingo 7-074-0025 San José Tiautia lNo system but enough water (wells).
Huejotzingo 7.074-0029 . |Santa Ana Xalmimilutcol There is a project to ha\{e a new supply source (non-operating well). Cqmmunlty growth has
generated a bigger service demand. Many of the new houses lack service.
Huejotzingo 7.074-0031 José Lépez Portillo There is enough water. Common well supplies the entire community. In dry season the well
ump work an average of 12 hours.
Gustavo Diaz Ordaz Little supply sources, community has little water and with a high poliution index. Well destined
Huejotzingo 7-074-0035 (La Cuenca) to supply the community and the entire potable water system is not working, even though the
needed infrastructure already exists (conveyance pipe, distribution line).

L 074 . . Aquifer water supplies entire community. Daily service. Water supplied every three days.
Huejotzingo 7-074-0038 Benito Jugrez !During dry season, daily pumping is required. Neighbors concern about running out of water.
Huejotzingo 7-074-0056 Ejido La Vega 100% service.

Huejotzingo 7-074-0064 Alvaro Obregon There is enough water for the community.
Huejotzingo 7-074-0065 Independencia There is enough water for the community. No potable water system.
100% service. Little water during dry season, in which the supply diminishes and the service
Husjotzingo 7.074-0066 Popocatepetl (Juna Jis every three days. Water supply is not enough anymore due to population growth. A new
Hernandez) I;upply source, located 4 Km from the community, has been considered, but it requires
umping.
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State of Puebla

Notes/Suggested Improvements

Municipality

Reference

Name of City/Town

Potable Water System

Huejotzingo

7-074-0084

La Lagunilla

There is enough water despite not having potable water system. They have wells, with
pumping extraction.

Huejotzingo

7-074-0089

Santa Elena

Community has enough water.

Huejotzingo

7-074-0093

Los Encinos

Juan C. Bonilla

8-090-0001

Cuanala

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be
used for human consumption. Develop project and immediate construction of water supply
and distribution system.

Juan C. Bonilla

8-090-0005

Santa Maria Zacatepec

Develop project to complement the current water supply and distribution system and
immediate construction, considering including the regulation tank as part of the system.

Juan C. Bonilla

8-090-0007

Cuanala
(barrio/neighbor)

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be
used for human consumption. Develop project and immediate construction of water supply
and distribution system.

Juan C. Bonilla

8-090-0008

Macuiltepec

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be
used for human consumption. Develop project and immediate construction of water supply
and distribution system.

Juan C. Bonilla

8-090-0009

San Antonio

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be
used for human consumption. Develop project and immediate construction of water supply
and distribution system, which can be connected to Santa Maria Zacatepec's.

Juan C. Bonilla

8-090-0010

San Isidro

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be
used for human consumption. Develop project and immediate construction of water supply
and distribution system, which can be connected to Santa Maria Zacatepec's.

QOcoyucan

9-106-0001

Santa Clara Ocoyucan

Well supplying the community has enough capacity to satisfy demand in the short and
mediurn term, as long as the pumping period is increased from 8 to 24 hours. However, it is
necessary to complement the missing distribution system. Develop project to complete the
distribution system.

QOcoyucan

9-106-0003

San Bernardino
Chaichihuapan

iHaving wells as water supply source is a limiting factor to-have adequate resources, causes L

dependency between supply and seasonal water availability and makes difficult to establish a
desinfection system, what makes water quality an issue.

Ocoyucan

9-106-0005

Francisco Sarabia

qCurrent water supply through wells represents a health risk, since its conditions and lack of

protection do not guarantee the right water quality for human usage and consumption. A
distribution system is currently under construction and a well as water source has already
been drilled. It is necessary to finish the system construction, equip the well, install
conveyance pipe and build a storage tank.

Ocoyucan

9-106-0006

Santa Maria
Malacatepec

Well supplying the community has enough capacity to satisfy demand in the short and
medium term, as long as the pumping period is increased from 10 to 24 hours. However, it is
necessary to complement the missing distribution system. Develop project to complete the
distribution system. :

Ocoyucan

9-106-0008

San Bernabé
Temoxtitla

Well supplying the community has enough capacity to satisfy demand in the short and
medium term, as long as the pumping period is increased from 8 to 24 hours. However, it is
necessary to complement the missing distribution system. Develop project to complete the
distribution system.

QOcoyucan

9-106-0010

Santa Marta Hidalgo

Having wells as water supply source represents a problem since it is not possible to have
control over the water quality, quantity and adequate pressure that is been supplied to the
community.
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State of Puebla

Notes/Suggested Improvements

Municipality Reference Name of City/Town
Potabie Water System
Current water supply is by connection to Santa Clara Ocotucan's sytem, therefore, San Isidro

Ocoyucan 9-106-0012 San Isidro Petlacatl |Petiacatl receives little water and, in several ocasions, the service is suspended to give
priority to Santa Clara Ocoyucan.

ICurrent water supply through wells represents a health risk, since its conditions and lack of

Qcoyucan 9-106-0019 Barrio Ixtepatlia adequate protection do not guarantee the right water quality for human usage and
consumption.

Santa Clara Ocoyucan Water supply from Santa Clara Ocoyucan's system has the problem of not getting enough

Ocoyucan 9-106-0020 3a Secai 6ny water, and several times they stop the service to this city to give pnority to Santa Clara
Ocoyucan.

Ocoyucan 9-106-0021 San Nicolas Water §L_1pply frpm Santa Maria Malacatepec; system ha_s a proplem consisting in the
unsuffiicient height of the storage tank to provide an efficient service.

fHaving wells as water supply source represents a problem since it is not possibie to have

Ocoyucan 9-106-0024 San Francisco Atoyac [control over the water quality, quantity and adequate pressure that is been supplied to the
community.

Having wells as water supply source represents a problem since it is not possible to have

Ocoyucan 9-106-0031 Diez de Abril control over the water quality, quantity and adequate pressure that is been supplied to the
community.

Community does not have water supply. People buy water from water trucks (inadequate and]
expensive service). There is urgency in providing the community with potable water system,
however, probably the cheapest way of doing it is to make the city of Chipilo provide the

-106- ?

Ocoyucan  9-106-0032 (337) Km. 14.5 service. This solution has certain problems, since Chipilo belongs to another municipality
(San Gregorio Atzompa) and to install the conveyance pipe it is necessary to cross the
highway to Atlixco.

Community does not have water supply. People buy water from water trucks (inadequate and]
expensive service). There is urgency in providing the community with potable water system,
106 however, probably the cheapest way of doing it is to make the city of Chipilo provide the

Ocoyucan 9-106-0033 La Loma service. This solution has certain problems, since Chipilo belongs to another municipality
(San Gregorio Atzompa) and to install the conveyance pipe it is necessary to cross the
highway to Atlixco.

. ‘Having wells as water supply source represents a problem since it is not possible to have 4

Ocoyucan 9-106-0038 Techaloya control over the water quality, quantity and adequate pressure that is been supplied to the
community.

Puebla | 10A-114-0232 San Pedro
Xacachimalpa
Puebla 10A-114-0196 San Baltazar Tetela
Puebla | 10A-114-0194 | San Sebastiande
Aparicio
Puebla 10A-114-0221 | Santo Tomas Chautla
Puebla 10A-114-0211 San Miguel Canoa
Puebla | 10A-114-0218 Santa Maria
Xonacatepec
Puebla 10A-114-0190 La Resurreccion
Puebla 10A-114-0133 | San Andrés Azumiatla
Puebla 10-114-0216 Santa Cruz La Ixtla
Puebla 10A-114-0440 | Santa Clara La Venta
Puebla 10A-144-0129 Los Angeles Tetela
Puebla 10A-114-0182 El Oasis Valsequillo
Puebla 10A-114-0185 La Paz Tlaxcolpan
El Capulo (La
Puebla 10A-114-0414 Quebradora)
Pusbla | 10A-114-0162 | Guadalupe Victoria
Valsequillo
Puebla 10A-114-0132 | San Antonio Arenillas
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State of Puebla
Notes/Suggested improvements .
Municipality Reference Name of City/Town
Potable Water System
Puebla | 10A-114-0390 | Seccion Sextade San
Miguel
Puebla 10A-114-0326 San Miguel Espejo
Puebla 10A-114-0368 18 de Marzo
Articulo Primero
Puebla 10A-114-0366 Constitucional
Puebla 10A-114-0420 | Santa Cruz La Ixtla Sur
Puebla 10A-114-0136 Buena Vista Tetela
Puebla | 10A-114-0138 | Calderén (Crucero £l
Oasis)
Puebla 10A-114-0413 Praderas del Sur
Puebla 10A-114-0417 San Miguel
Puebla 10A-114-0359 Santa Catarina
Santa Catarina
Puebla 10A-114-0441 (Tercera Seccion)
Puebla 10A-114-0425 Tierra Colorada
Puebla 10A-114-0367 San Juan Tetepa
Puebla 10A-114-0450 Fraternidad
Puebla 10A-114-0433 Guadalupe Tiatelpa
Puebla 10A-144-0461 Playas del Sur
Resurgimiento
Puebla 10A-144-0189 ‘Atotonilco
Puebia 10A-144-0418 San Miguelito
Seccion Décima de
Puebla 10A-144-0389 San Miguel Canoa
Puebla 10A-144-0435 | Lomas de San Alfonso .
Puebla 10A-144-0473 Tlapacoyan
Valle del Paraiso
Puebla 10A-144-0428 Segunda Seccion
Puebla 10A-144-0460 Nanaicopa
Puebla 10A-144-0286 [ Santa Lucia Altamirano
Puebla 10A-144-0445 | ~ SanIsidro Buen
Suceso
Puebla 10A-144-0455 Dos de Marzo (454)
Puebla 10A-144-0455 Dos de Marzo (455)
Puebla 10A-144-0456 Encinos
Puebla 10A-144-0322 San José Zetina
Puebla 10A-144-0302 Chapultepec
Puebla 10A-144-0146 La Concepcion
Puebla 10A-144-0429 El Carmen
Puebla 10A-144-0399 Guadaiupe
Puebia 10A-144-0263 | San Isidro Tialcostepet
Puebla 10A-144-0391 Riveras de Aparicio
Puebla 10A-144-0174 La Libertad Tecola
Santa Maria Guadalupe]
Puebla 10A-144-0224 Tecola
Puebla 10A-144-0206 San José El Rincon
Santa Catarina
Puebla 10A-144-0434 (Tercera Seccion)
Puebla | 10A-144.0001 | Herdica Pueblade
Zaragoza
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State of Puebla

. Notes/Suggested Improvements

Municipality Reference Name of City/Town
Potable Water System
San Andrés Cholula
San Andrés San Rafael Comac JCommunity lacks formal supply service, however, most of the people are satisfied with the
Cholula 11-119-0001 Santa Maria Lcurrent way of supplying water, therefore, it is necessary to define if it is convenient or not to
Tonantzintla introduce a formal water supply and distribution system.
San Francisco
Acatepec
San Andrés Morillotia (Hacienda .
Choluia 11-119-0007 Moriyotia) JCommunity has potable water system.
San Andrés 11-119-0009/ San Luis Tehuiloyocan ICommunity has no formal potable water supply service, however, some work has been done
Cholula 11-119-0046 ¥ To introduce a distribution system from a well located in San Gregorio Atzompa.
San Andrés L There is 100% of coverage, therefore, there is no need to develop project or construction for
Cholula 11-119-0010 San Martinito the potable water supply and distribution system.
San Andres 11-119-0013 San Bernardino
Cholula
San Andrés Community has partial potable water supply, therefore, there is the need to develop a project
Cholula 11-119-0026 | Santa Cruz Guadalupe Jand extention of potabie water system to the entire community. The current water supply
system operated by SOAPAP needs to be improved.
San Andrés Community lacks formal supply service, however, most of the people are satisfied with the
Cholula 11-119-0029 | San Pedro Tonantzintiajcurrent way of supplying water, therefore, to develop project or construction of potable water
system is not necessary. )
. San Andrés Community lacks formal supply service, however, most of the people are satisfied with the
Cholula 11-119-0030 Tonantzintla current way of supplying water, therefore, to deveiop project or construction of potable water
Asystem is not necessary. .
San Andrés Community lacks formal supply service and the houses density has grown in the last years,
Cholula 11-119-0033 San Andrés Cholula itherefore, it is necessary to develop project and construction of potable water supply and
distribution.
San Andrés Community lacks formal potable water supply service, however, because houses are spread
Cholula 11-119-0035 Santa Ana out, the implementation of a formal system is not cost efficient, therefore, this won't be done
juntil the community's house density grows.
San Andrés Community lacks formal supply service and the houses density has grown in the last years,
Cholula 11-119-0036 Santiago Xicotenco |therefore, it is necessary to develop project and construction of potable water supply and
distribution.
. . Community lacks formal supply service, however, most of the people are satisfied with the
San Andrés Santa Maria ) . .
Cholula 11-119-0037 Tonantzintla current way of supplying water, therefore, to develop project or construction of potable water
system is not necessary.
San Andrés Community lacks formal supply service and the houses density has grown in.the last years,
Cholula 11-119-0040 Colonia Coyotepec . Jtherefore, it is necessary to develop project and construction of potable water supply and
distribution.
San Andrés 110. . Community has potable water supply, and it only needs to improve the current water supply
Cholula 11-119-0042 Moriyoxtia Zavaleta system operated by SOAPAP.
. . Community lacks formal supply service, however, people are satisfied with the current way of
San Andrés 11-119-0044 San Antonio supplying water, therefore, to develop project or construction of potable water system is not
Cholula Cacalotepec necessary
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State of Puebla

Notes/Suggested Improvements

Municipality

Reference

Name of City/Town

Potable Water System

San Andrés
Cholula

11-119-0045

San Antonio
Cacalotepec (El
Petlayo)

Community lacks formal potable water supply service, however, because houses are spread
out, it is complicated to introduce the service until the community's house density increases.
Therefore, no project or construction of potable water supply and distribution system will be
developed.

San Andrés
Cholula

11-119-0049

Tlaxcalancingo

Community lacks formal potable water supply service, however, because houses are spread
out, it is complicated to introduce the service until the community's house density increases.
Therefore, no project or construction of potable water supply and distribution system will be
developed. :

San Felipe
Teotlalcingo

12-122-0001

San Felipe Teotlalcingo|

Distribution system is 30 years old. System does not present deficiencies, therefore, it shouid
be given adequate maintenance in order to keep the good performance. Storage tank has
some small leaks in the walls.

San Felipe
Teotlalcingo

12-122-0002

San Juan Tlale

Distribution system is 10 years old. System does not present deficiencies, therefore, it should
be given adequate maintenance in order to keep the good performance. Storage tank has
several leaks in the walls, since its construction was done by the people without tecnical
support, therefore the construction of a new one is needed. Due to population growth the
extension of the potable water system is needed in order to have 100% of coverage.

San Felipe
Teotlalcingo

12-122-0003

San Matias Atzala

System presents deficiencies. System requires extension to the growth areas. Storage tank
has several leaks in the walls. A corrective maintenance based on impermeabilization is
recommended for the tank.

San Gregorio
Atzompa

13-125-0001

San Gregorio Atzompa

Currently the municipality has a project for water supply. Its first stage to be carried out
involves 2 circuits in the central area of the community and a superficial storage tank in the
highest area. The pipes used in this first stage will have ® = 2", 4" & 6". Water supply will be
from an already drilled well, which has not been equiped. The pumping will be through a
conveyance pipe of ® = 4" and aproximate lenght of 250 m towards a storage tank, from
where the distribution system will start.

San Gregorio
Atzompa

13-125-0002

Chipilo de Francisco
Javier Mina

Current well supplying the community has enough capacity to satisfy demand in the short and
medium term, as long as the pumping period is increased from 12 to 24 hours. However, in
the long term it is necessary to get the concession of the already drilled new well. Need of
complementing the missing distribution system. Develop project to complete the distribution
system.

San Gregorio
Atzompa

13-125-0003

Rural de Atzompa

Community does not have water supply. People buy water from water trucks (inadequate and
expensive service). There is urgency in providing the community with potable water system,
however, probably the cheapest way of doing it is to make the city of Chipilo provide the
Tservice.

San Jerénimo
Tecuanipa

14-126-0002

San Miguel! Papaxtia

Current water supply is enough in the short and medium term, but it is necessary to complete
kne missing distribution system and to expand the pumping period to more than 12 hour as
needed.

San Jerénimo
Tecuanipa

14-126-0003

Los Reyes

Currently population has a health risk due to water supply source conditions and lack of its
protection. This does not guaranties the right water supply or water conditions for this to be

Tlanechicolpan

Iused for human consumption.
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State of Puebla
. Notes/Suggested Improvements
Municipality Reference Name of City/Town
Potable Water System
San Miguel .[Current water supply is enough in the short and medium term, as long as the pumping period
15-136-0001 San Miguel Xoxtla |is increased from 12 hours/day to 24 hours/day. However, for the long term, a new well is
Xoxtla . o R
Tneeded. Develop project and complete missing distribution system.
Treatment plant hasn't been working since May 2003 due to probiems of ownership of the
San Martin 16-132-0001 San Martin Texmelucanfland where the plant's offices and 2 tanks are located. Potable water system does not presen
Texmelucan de Labastida deficiencies, therefore, it should be given adequate maintenance in order to keep the good
erformance.
Original distribution system is 35 years old; the extention and rehabilitation of it was done in
1995. The system has good efficiency, however, some people have no service because they
are too far away from the community (e.g., in high areas of the hills) or because they haven't
contacted the authorities to ask for connection to the system. Due to population growth, somej
San Martin 16-132-0004 San Buenaventura Jareas w/o service or with deficient service have been detected. There is some population
Texmelucan Tecalzingo growth towards the base of the hill, these people have no service because they are located
higher than the storage tanks; this was temporarily solved by installing a pump in the tank to
repump water towards a fountain, but the energy cost could not be afforded by the benefitted
families. Recommended to performe a new extension of the distribution system to solve the
problem of the families w/o system.
Original distribution was built in 1972; the extention and rehabilitation of it was done in 1995..
The system has good efficiency, however, some people have no service because they are
San Martin . too far away from the community (e.g., in high areas of the hills) or because they haven't
Texmelucan 16-132-0008 * |San Francisco Tepeya1contaded the authorities to ask for connection to the system. Potable water system does not
present deficiencies, therefore, it should be given adequate maintenance in order to keep the
good performance.
Original distribution sytem was built in 1970 by SSA; the extension and rehabilitation of it was
done in 1995 (connection storage tank#2-distribution system, close and open circuits,
San Martin 16-132-0009 San Jerénimo valves). System's efficiency is good. Current water supply does not present considerable
Texmelucan Tianguismanalaco [deficiencies, due to 1995's work, however, it is recommended to perform new entensions to
improve system'’s efficiency and to give it an adequate maintenance to ensure a good
performance.
San Martin One of the storage tanks has leaks in its bottom. So far, the system does not present
Texmelucan 16-132-0010 San Juan Tuxco deficiencies, therefore, it is recommended to provide adequate maintenance to keep it
working properly.
. San Martin 16-132-0013 | San Rafael Tlanalapan So far, the sy;tem does not pre§ent dgﬁciencies, therefore, it is recommended to provide
Texmelucan ) Wadequate maintenance to keep it working properly.
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State of Puebla
Notes/Suggested improvements .

Municipality Reference Name of City/Town
Potable Water System

of the system were done. System's efficiency is regular. There is a project to ask the
. . governor for support to get equipment of bigger capacity and to carry out the construction of
SanMartin |16 135 0015 SantaMaria |04 s etalic tank. There is a project to build the conveyance piping from well #1 to the 700

qustribution system was built in 1975 by SAHOP. In 2002, some extentions and rehabilitationj

Texmelucan Moyotzingo 3 . ) ) )
m" tank, with lenght of 1590.36 m with PVC pipe of ® = 10".. The system's manager is
performing the feasibility study to the drilling of well #3, with support from the Comisidn
Estatal de Agua y Saneamiento del Estado de Puebla. '

San Martin 16-132-0020 Unidad Petrolera Potable wgter sewige covers 100% of population, does not rgquire any extension or

Texmelucan strengthening, and in case of repairs needed, the petrochemical complex performs them.

San Martin 16-132-0030 Colonia San Vicente (EWater potable system is given by San Mateo Ayecac (Tlaxcala State), due to its proximity. To
Texmelucan Ameyal) Javoid bordering problems, no information about the potable water system was gathered.
San Martin San Miguel Lardizabal . .
Texmelucan 16-132-0031 (Colonia Altamirano) iPotabIe water service presents no deficiencies.
San Martin 16-132-0032 Los Angeles So far, the system does not present deficiencies, therefore, it is recommended to provide .
Texmelucan Jadequate maintenance to keep it working properly. .
People of this community drink water with no desinfection treatment, therefore, they are
San Martin o .. junder a big health risk. Community has no formal potable water service because it lacks the
Texmelucan 16-132-0035 El Llano (La Estacion) infrastructure and the well has not enough water. It is urgent to introduce potable water
infrastructure.
People of this community drink water with no desinfection treatment, therefore, they are
San Martin . under a big heaith risk. Community has no formal potable water service because it lacks the
Texmelucan 16-132-0036 Llano Las Piedras Linfrastructure and the weli has not enough water. It is urgent to introduce potable water
infrastructure.
San Martin 16-132-0040 El Moral So far, the system does not present deficiencies, therefare, it is recommended to provide
Texmelucan Wadequate maintenance to keep it working properly.
Current potable water supply system presents deficiencies; it is recommended to increase
San Martin the time of supply, so people will not need to leave their houses to do laundry and manually

-132-004 .
Texmelucan 16-132-0045 La Loma transport water to clean themselves and to cook. Currently the community has only 1 hour of

service a week, throughout the year.

Current potable water supply system presents deficiencies; it is recommended to increase

San Martin 16-132-0046 Los Pinos the time of supply, so people will not need to leave their houses to do laundry and manually
Texmelucan transport water to clean themselves and to cook. Currently the community has only 1 hour of
service a week, throughout the year.

Distribution system was built in 1982 by SAHOP. In the end of 1986, and extention and

rehabilitation of the system was done. No other rehabilitations after that have been done,
San Martin San Baltazar however, there have been some system extentions. System efficiency is not so good
16-132-0058 e ) } . o
Texmelucan Temaxcalac because there is little water in some areas of the community. Due to community growth, it is

neccessary to have another water supply source to safisfy the demand, and also to
rehabiltate and extend the current system to improve system efficiency.
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State of Puebla
' Notes/Suggested Improvements
Municipality Reference Name of City/Town
Potable Water System
San Martin Santa Catarina Distribution system is 32 years old. System has some problems, therefore, people and
16-132- . S e
Texmelucan Hueyatzacoalco authorities are considering rehabilitating the well.
Distribution system was builtin 1971 by SSA. Some extentions and rehabilitations of the
San Martin system have been done by the CNA and municipal authorities. System efficiency is not so
Texmelucan 16-132- San Lucas Atoyatenco Jgood because there is little water in some areas of the community. Due to community growth,
it is neccessary to have another water supply source to safisfy the demand, and also to
rehabiltate and extend the current system to improve system efficiency.
San Martin 16:132- San Cristébal The community has 2 distribution systems, separated by the Puebla-Mexico highway: one is
Texmelucan Tepatlaxco San Cristobal Tepatlaxco's and the other one is Barrio de San Cristébal's.
System present some deficiencies: lack of infrastructure in a significan t part of the city, lack
San Matias 17-134-0001 San Matias of valves for a better control and operation of the existing system. Create an infrastructure
Tlalancaleca Tlalancaleca register and develop a project for rehabilitation and extention of system to reach 100% of
coverage.
Water has sulphurous characteristics; this problem needs to be solved. Performance of water
San Matias system is adequate for the community requirements. Recommended to extend the service to
Tialancaleca 17-134-0002 Judrez Coronaco - |100% of coverage and to give adequate preventive maintenance to the system in order to
keep the efficient performance. The main deficiency of the potable water system is the water
quality.
. . . Distribution system is aproximately 20 years old. Service has deficiencies during dry season,
T?aall;r:wc:}:csa 17-134-0004 San f:’r:?rl:nca::lautla therefore a project to dnill a new well is needed. Recommended to provide adequate
maintenance to the exixting system in order to keep the good performance.
San Matias 17-134-0005 Ex-Hacienda Molino de{Distribution system is 7 years old. System does not have distribution problems.
Tlalancaleca Guadalupe (San Félix) JRecommended to provide adequate preventive maintenance to the system.
San Matias Distribution system is 35 years old. System does not have distribution problems. Service has
17-134-0006 San Francisco Tlaloc Jno deficiencies. Recommended to provide adequate preventive maintenance to the system to
Tlalancaleca . ol
keep its good performance. Construct the missing system to reach 100% of coverage.
San Matias " . : ,
17-134-0007 Las Palmillas ICommunity has 100% coverage. System connected to San Matias Tlalancaleca's.
Tlalancaleca
San Matias . . ,
17-134-0008 Los Bancos Community has 100% coverage. System connected to San Matias Tlalancaleca's.
Tlalancaleca
San Matias El Ocotal (San Community has 100% coverage, even though it is not through a formal system. System does
17-134-0017 =
Tlalancaleca Fernando) not have deficiencies.
San Matias H . o . .
Tialancaleca 17-134-0036 Los Volcanes Community has 100% coverage. System connected to San Matias Tlalancaleca's.
San Matias Main water source is rain water stored during rainy season, therefore, it is prioritary to
Tlalancaleca 17-134-0038 San Miguel del Molino Jdevelop project and sonstruction of potale water system. There are some hoses connected to|
the tips of San Matias Tlalancaleca's potable water system. Lack of water during dry season.
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State of Puebla

Notes/Suggested Improvements

Municipality

Reference

Name of City/Town

Potable Water System

San Pedro
Cholula

18-140-0001

San Pedro Cholula de
Rivadavia

The SE area of the city is starting to have deﬁcient water supply pressure because the wells
are diminishing their production and the demand is increasing. it is being considered to drili a
new well and divide the current system for a better distribution. It is necessary to develop
projects and immediate construction of the missing distribution system (currently water needs
to be manually transported from areas with system).

San Cosme Texintla

Current water supply through wells represents a health risk, since its conditions and lack of
protection do not guarantee the right water quality for human usage and consumption,
therefore, it is necessary the development of projects and immediate construction of potable
water supply and distribution systems. :

San Juan Tlautla

Big amounts- of water consumed by "tabique"” fabrication. Current water supply through wells

San Sebastian
Tepalcatepec

represents a health risk, since its conditions and lack of protection do not guarantee the right
water quality for human usage and consumption, therefore, it is necessary the development

Santa Bérbara
Almoloya

Current water supply through wells represents a health risk, since its conditions and lack of
protection do not guarantee the right water quality for human usage and consumption,
therefore, it is necessary the development of projects and immediate construction of potable
water supply and distribution systems.

San Cristébal Tepontia

Ilt is necessary to develop projects and immediate construction of the missing distribution
system (currently water needs to be manually transported from areas with system).

San Matias Cocoyotla

San Diego Cuachayotlal

Current water supply through wells represents a health risk, since its conditions and lack of
protection do not guarantee the right water quality for human usage and consumption,
therefore; it is necessary the development of projects and immediate construction of potabie
water supply and distribution systems.

San Pedro
Cholula

18-140-0007

San Francisco Cuapa

Well that supplies the community has enough capacity to satisfy the demand in the short and
medium term, however, it is necessary to complete the missing distribution system. Develop
project to complete distribution system.

San Pedro
Cholula

18-140-0014

Santiago Momoxpan

Wells that supply the community have enough capacity to satisfy the demand in the short and
medium term, however, it is necessary to complement the missing distribution system.
Develop project and construction of complementary distribution system.

Gral. Manuel Avila
Camacho (Manantiales)

Well that supplies the community has been operating for too long with just minor repairs,
Itherefore, it is expected to fail at any moment. It is necessary to have a new well.

San Pedro
Cholula

18-140-0027

San (Gregorio
Z

San Agustin Calvario

It is necessary to develop project for the distribution system and its construction in the short
term. Usage of wells as water supply source represents high health risk since its conditions
and lack of adequate protection do not guarantee the right water quality for human usage and
consumption. It is necessary to develop and immediate construction of potable water supply

San Pedro
Cholula

18-140-0040

San Cristobal Tepontla
(Barrio/neighborhood)

in 1990 this community has censed separately from the city of San Cristdbal Tepontla due to
the distance between them, however, nowadays, is has been absorbed by San Cristébal
Tepontla, therefore, all its services are joint. It is necessary to develop project and
construction of missing distribution system.

San Pedro
Cholula

18-140-

Santa Maria
Acuexcomac

San Salvador El
Verde

18-143-0001

San Salvador El Verde

+ 5% lacks potabie water system, mainly because they are new houses located outside the ‘
urban area.

San Salvador EI
Verde

18-143-0008

Analco de Ponciano
Arriaga

* 5% lacks potable water system, most of them because they are located in the periphery of
hthe urban area, mainly because those people need to be close to their plantation fields.

San Salvador Ei
Verde

18-143-0009

San Andrés
Hueyacatitla

+ 5-10% lacks potable water system infrastructure.

San Salvador El
Verde

19-143-0010

San Gregorio
Aztotoacan

100% of coverage, however, there is little water during dry season, since the well used as
water supply is also used for irrigation.
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State of Puebla

Notes/Suggested improvements

Municipality Reference Name of City/Town
Potable Water System
San Salvador El _ Current well used as water source is not enough anymore, which causes intermittent service
Verde 19-143-0011 San Lucas El Grande Hand only some houses having water at night;.a new water source is under project and it's alsq
recommended to extend storage capacity and distribution system..
. Well used as water source is the same used for San Andrés Hueyacatitla, therefore their
San Salvador EI 19-143-0013 Co|on|§ San Pedro supply is via the San Andrés Hueyacatitla's system. There is enough water, Daily service
Verde Malinaltepec N
available.
San Salvador E! _ - Current water supply system is not enough anymore: weil does not supply enough water,
Verde 19-143-0014 San Simon Atzitzintia lthere is a storage tank out of service. There is a new water supply system under project.
. |The new houses lacking service are irregular settiements, that is, there is no planning in
San ?/aell\‘/da:or El 19-143-0016 Tlacot?\;::zc;e José house development. The new streets are-in the urban zone's peripheria; some houses are
connected to the system located in far-off streets.
No potable water system. Water flows in the open air from source through a natural channel
) for several Km and through an artificail channel for 1.5 Km. Since this water is also used to
San %ﬂ:::or Bl 19-143-0019 COIOH'aES;::;'UPe La irrigate, during dry season it is not enough. There is a collection system to supply the
community under project: the well is not yet totally equiped, there is a storage tank currently
out of work, the conveyance pipe will be 150 m long.
No potable water system. Water flows through an open air natural channel and a concrete
San Salvador El channel built by the community, which is also used to irrigate plantation fields. There is also
Verde 19-143-0027 Colonia El Calvario Jan agnicuitural well in San Andrés Hueyacatitla; its water flows through the same channel,
therefore, the community never lacks water, even though it is not potable. Each house has its
lown collection system (for both human consumption. and irrigation).
Well used as water source is the same as San Simon Atzitzintla's. There is little water;
San Salvador El 143 - ... |service is only every 3 days and for 4 hours a day. San Simoén Atzitzintla's water source is no
Verde 19-143-0030. | Colonia Tierra Bendita enough anymore; a new water collection system is needed and currently there is one under
roject.
Well used as water source is the same as Tlacotepec de José Manzo's. There are 15 houses
San Salvador Ei ) . and 38 lots, in which new houses are meant to be buiit. The colony only has one street,
Verde 19-143-0033 Colonia Acamique therefore, its conveyance pipe is also the distribution system. There is enough water; people
have service throughout the day.
Well used as water source is the same as Tlacotepec de José Manzo's. The colony lacks
San Salvador El . . street planning, there are extense fields and houses (+ 35) are spread out since the colony
Verde 19-143-0036 Colonia Potrero growns because of plantation fields and people build houses regardless of the exitence of
potable water service. Colony has enough water and has service thtoughout the day.
SantaRita | 54 1800001 | Santa Rita Tiahuapan
Tlahuapan
Santa Rita LSO far, the system does not present deficiencies, therefore, it is recommended to provide
Tiahuapan 20-180-0005 Guadalupe Zaragoza adequate preventive maintenance to keep it working properly regarding quality and quantity.
Santa Rita . .__ISo far, the system does not present deficiencies, therefore, it is recommended to provide
Tlahuapan 20-180-0006 | Guadalupito Las Da“asﬂadequate preventive maintenance to keep it working. properly regarding quality and quantity.
The distribution system does not present problems and it is 15-20 years old. The distribution
Santa Rita 50-180-0007 Ignacio Lépez Rayén [system has 90% of coverage, however, in the area w/o water system the neighbors have
Tlahuapan (El Gavillero) service as well, therefore, the service's coverage is 100%. Water supply system offers a

good service, therefore, it is only necessary to keep its normal maitenance.
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State of Puebla
Notes/Suggested Improvements .
Municipality Reference Name of City/Town
Potable Water System
Distribution system presents no problems and it is 4 years oid. System's general conditions
‘Santa Rita Ignacio Manuel are good. System is considered to have no deficiencies and to give a good service in quality
20-180-0008 . . . . A : .
Tlahuapan Altamirano and quantity, therefore, it only requires to get an adequate maintenance to keep it working
properly.
Distribution system presents no problems and it is 30 years old. Water supply system only
Santa Rita covers 40% of the community, therefore, not all the population has service, even if there is
20-180-0009 La Preciosita enough water to cover the total demand. When system is missing, people use hoses to
Tlahuapan . . : o
obtain water supply. It is necessary to develop project to rehabilitate and extend the
distribution system, thus achieving better service quality and quantity.
. . hDistribution system presents no problems and it is 3 years old. So far, the system does not
Santa Rita 20-180-0010 San Fraqqsco La present deficiencies, therefore, it is recommended to provide adequate preventive
Tlahuapan Unioén : . ) " ) -
maintenance to keep it working properly regarding quality and quantity.
Santa Rita [oistribution system presents no problems and it is 5 years old. So far, the system does not
20-180-0011 | San Juan Cuauhtémac |present deficiencies, therefore, it is recommended to provide adequate preventive
Tlahuapan . . . ) ) .
maintenance to keep it working properly regarding quality and quantity.
Distribution system presents no problems and it is 15-20 years old. The existing system
Santa Rita - offers a regular service, however, it needs to get extended to the areas wio distribution .
Tlahuapan 20-180-0012 San Martinito system. The community, using its own resources, wants to replace the current storage tank
for another one of bigger capacity.
Santa Rita San Miguel Distribution system was extended in 2004. Current water supply service presents some
20-180-0013 ) . 9 deficiencies, since it is not continuous. An adequate maintenance is recommended in order to
Tlahuapan Tianguistenco ) . ; N .
increse the system's performance in quality and quantity.
Santa Rita g So far, the system does not present deficiencies, therefore, it is recommended to provide
Tlahuapan 20-180-0014 | San Pedro Matamoros adequate preventive maintenance to keep it working properly regarding quality and quantity.
Water supply sytem present big deficiencies, since it lacks adequate infrastructure in + 30%
Santa Ria of the community and also there is little water, causing non-continuous service. The Comité
Tiahuapan 20-180-0015 | San Rafael Ixtapalucanjde Agua Potable's concern is to have another well to supply a more efficient service to
P everybody (the community has socks worshops and factories; they receive + 1,000 workers
Ifrom other communities, which makes more difficult the service supply).
Santa Rita lDistribution system presents no problems and it is 30 years old. So far, the system does not
20-180-0016 |Santa Cruz Moxolahuagpresent deficiencies, therefore, it is recommended to provide adequate preventive
Tlahuapan A . X . . .
maintenance to keep it working properly regarding quality and quantity.
Santa Rita 20-180-0017 Santa Cruz Otiatla So far, the systerp does _not present deﬁme_ncles, _therefore, itis recommendgd to prov:de_
Tlahuapan jadequate preventive maintenance to keep it working properly regarding quality and quantity.
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State of Puebla
' Notes/Suggested improvements
Municipality Reference Name of City/Town
Potable Water System
. . 0, e s o .
samtaRia |y 500005 | SanisMars L e exising wel 1o alow 10 supply a more ffien sarvios o he entre
Tiahuapan Texmelucan 9 proj 9 ! PRy
community.
Santa Rita 20-180-0019 Santiago Coltzingo So far, the system does pot present deﬁcne.nmes, .therefore, itis reoommendgd to provnde_
Tlahuapan adequate preventive maintenance to keep it working properly regarding quality and quantity.

lDistribution system presents no problems and it is 8 years old. So far, the system does not
present deficiencies, therefore, it is recommended to provide adequate preventive
20-180-0027 Nuevo Tlahuapan  maintenance to keep it working properly regarding quality and quantity. Community has
expressed the necessity of building a new storage tank in order to have bigger storage
capacity, since the current tank is continuosly overfiowing and, therefore, wasting water.

Santa Rita
Tlahuapan

IDistribution system is 8-10 years old, presents no problems and it is in good conditions.
There are 2 discharges: one in the N of the highway and one in the S. Water supply is
20-180-0029 El Pipirin considered, in general, good. For now, the spring supplying the community is enough to

Wsatisfy the demand. Storage tank has no deficiencies, therefore, it noly requres periodic
maintenance to keep it in good conditions.

Santa Rita
Tlahuapan

ICommunity has no potable water system. The water committee is working with the authorities]
Jto obtain the service. The drilling of a well has been aiready done, however, it has not been
20-180-0033 San Cayetano equipped and therefore it is not working. Currently, the water source is rain water captured by
houses' roofs and stored in tanks. It is urgent to obtain the water potable service, therefore, it
is necessary to equip the well and develop project and construction of distribution system.

Santa Rita
Tlahuapan

Distribution system presents no problems and it is 8-10 years old. The distribution system
has 90% of coverage, however, in the area w/o water system the neighbors have service as
Santa Rita well (hose- system pipe connections), therefore, the service's coverage is 100%. The service
20-180-0037 Colonia La Cantera jquality is considered to be regular, since there are leaks in some parts of the conveyance -

Tlahuapan -~ " Lo

piping. The storage tank also has some leaks; it needs to be repared and have periodic
maintenance to keep it in good conditions. The distribution system is, in general, in good
conditions.

The community has a low population density, therefore growth in this area will be minimum
Tialtenango 21-181-0001 Tlaltenango and concentrated within the current one. Develop project to complement and complete the
potable water distribution system.

Deficient potable water supply. Existing electromechanic equipment of the wells needs to be

Tzicatlacoyan 22-193-0009 San José Tejaluca fixed in order to start using the existing infrastructure of the potable water system:.
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APPENDIX 2.5-2

WATER DISTRIBUTION
INFRASTRUCTURE AND PROPOSED
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APPENDIX 2.6-1

WASTEWATER COLLECTION SYSTEM
INFRASTRUCTURE AND PROPOSED
UPGRADE COSTS FOR PUEBLA
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Appendix 2.6-2

APPENDIX 2.6-2

WASTEWATER COLLECTION SYSTEM
INFRASTRUCTURE AND PROPOSED
"UPGRADE COSTS FOR TLAXCALA
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Alseseca Sur , Valsequillo Watershed Clean-Up Project

Proposed Improvements to Wastewater Treatment Plants in

Puebla
Facility Upgrade for Secondary Treatment

To improve the quality of the lake in Puebla, the four wastewater treatment plants must meet
higher effluent standards. To achieve this, additional secondary treatment facilities are required
besides the existing primary treatment facilities. Effluent Total Nitrogen (TN) and Total
Phosphorus  (TP) concentrations will be major factors in determining the basis of design for
secondary treatment. .

Alseseca Sur

in order to meet better effluent standards, Alseseca Sur Wastewater Treatment Plant (WWTP) is
upgraded in two stages. Schematics of these stages along with the range of effluent TN and
effluent TP that each can achieve are shown on Figure 1 through Figure 3.

Three levels of effluent nitrogen and phosphorus  concentrations were assumed to develop
treatment plant costs. The three levels were chosen because they are concentrations that have
been proven to be achievable at a reasonable cost. The three levels of treatment are:

e Lessthan 10 mg/L as TN and 1 mg/L as P

¢ Less than 6 mg/L as TN and 0.5 mg/L as P

o Lessthan3 mg/l. as TNand 0.3 mg/LasP
These limits are in effect in different areas of the United States and treatment facilities are in
compliance with these strict nutrient limits.

The selection of process for the first level of permit limits is intended to form the core of the future
treatment facility. The process modifications to comply with the more stringent nutrient limits can
be built from these core processes.

The process schematics shown in Figures 2 and 3 are both capable of meeting the future 0.3
mg/L P limit and the 3 mg/L. TN limit. The transition from 6 mg/L TN to 0.7 mg/L P is operating
cost.

TREATMENT TO LESS THAN 10 mg/L TN and 1 mg/L P

To meet the effluent limit of 10 mg/l. for Total Nitrogen (TN) and 1 mg/L P a conventional
biological nutrient removal activated sludge facility was chosen. The activated sludge process
was chosen because of its flexibility in being easily upgraded to meet more stringent limits. The
Core treatment facility consists of;

o Primary Clarification

e Activated sludge with anaerobic, anoxic and oxic treatment zones

¢ Secondary Clarification

The activated sludge process has three separate treatment zones.

e The anaerobic zone has no dissolved oxygen and no nitrate present. Under anaerobic
conditions the microbes will release phosphorus as a first step in biological phosphorus
removal. '

e The anoxic zone is the second step in the process. In this zone no dissolved oxygen is
present but nitrate is recycled to this zone. With sufficient BOD present, the microbes will
remove nitrate.

s The oxic zone has dissolved oxygen present throughout the basin. Under these
conditions BOD oxidation is completed and ammonia is nitrified (converted to nitrate). In
the oxic zone, phosphorus that was released in the anaerobic zone is taken back up into
the microbes. By stressing the microbes we have forced them to take up excess
phosphorus (luxury uptake).
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Alseseca Sur Valsequillo Watershed Clean-Up Project

BOD and TSS removal has not been mentioned. This Core process will efficiently remove BOD .
and TSS. This process will easily produce an effluent quality of less than 30 mg/L BOD and 30
mg/L TSS.
Stage 1
Mixed Liquor Recycle
(2Q- 4Q)
Pre-Anoxic -
Basin y
aerobl :
Zone- | - Anoxic Zone Oxic Zone Secondary
Clarifier
o Return Activated
Sludge Effluent TN< 10 mgA
Effluent TP< 1mg#t

Figure 1 — Modified Ludzack-Ettinger (MLE) Process and Biological Phosphorus Removal

Primary clarification is expected to remove up to 60% of the influent TSS and 30% of the influent
BOD. Primary sludge will be blended with waste activated sludge and anaerobically digested.

The primary effluent flows into the anaerobic zone. The anaerobic zone is needed to meet the

effluent limit of 1.0 mg/L for Total Phosphorus (TP). The primary effluent and the return activated

sludge (RAS) enters the anaerobic zone before flowing into the anoxic zone. For the anaerobic

zone to work effectively there should not be any oxygen or nitrate recycled in the RAS stream.

To strip off any oxygen or nitrate present in the RAS and primary effluent, a pre- anoxic basin is .
provided in front of the anaerobic basin. The oxygen and nitrate free wastewater will then flow

into the anaerobic zone. In the anaerobic zone the microbes are stressed in a food rich

environment where they release stored phosphorus. This is the first step in biological phosphorus

removal.

The Modified Ludzack-Ettinger (MLE) process was chosen for denitrification. In this process
the primary effluent and RAS flows through the anaerobic zone and enters an anoxic (i.e. no
dissolved oxygen) basin before flowing through to a fully aerobic (oxic) basin. Nitrate-rich
contents of the oxic basin are recycled back to the anoxic basin. In the absence of dissolved
oxygen, microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen
gas and denitrifying the wastewater in the process. The mixed liquor recycle rate is typically 2 to 4
times the influent flow rate. This high rate of recycle transports enough nitrate to the anoxic basin
to meet the 10 mg/L TN limit.

The oxic basin also provides two other essential functions. By controlling the mixed liquor
concentration, a solids retention time can be maintained to provide complete nitrification.
Ammonia should be removed to less than 0.5 mg/L as N. The oxic zone also provides an
environment for the microorganisms to remove phosphorus through luxury uptake.

The clarifier removes the solids entering the unit process to produce a low TSS concentration
effluent. The solids carrying over the clarifier weir into the effluent is a low concentration of mixed
liquor that has a high concentration of phosphorus bound into the cell mass. To meet a 1 mg/L P
limit filtration is not required.

Table 1 summarizes the additional facilities required at Alseseca Sur WWTP to achieve a total
Nitrogen concentration of less than 10 mg/l and a Total phosphorus concentration of 1 mg/l. .
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Alseseca Sur Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 6 mg/L TN and 0.5 mg/L P

To meet the effluent limit of 6 mg/L for Total Nitrogen (TN) and a 0.5 mg/I Total Phosphorus (TP),
the 5-stage biological nutrient removal process with sand filters (Figure 2) was chosen (this
method is referred as Alternative | in the rest of the section). In this process the secondary
influent first enters the anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no
dissolved oxygen) basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic
basin flows to a second anoxic followed by a second oxic basin before flowing into the secondary
clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent that enters
the anaerobic basin. For the anaerobic zone to work effectively there should not be any oxygen or
nitrate recycled with the RAS. To remove any oxygen and nitrate present in the RAS and primary
effluent, a pre- anoxic basin is provided in front of the anaerobic basin. Nitrate-rich mixed liquor
from the oxic basin is recycled back to the anoxic basin. In the absence of dissolved oxygen,
microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen gas and
denitrifying the wastewater in the process. The first three basins (i.e. anaerobic, anoxic and oxic)
are for phosphorus, nitrogen and carbon removal, while the second anoxic basin is to provide
additional denitrification.

Methanol addition (or some other low cost available carbon sources) should be provided into the
second anoxic zone. The endogenous oxygen demand exerted by the mixed liquor may not be
sufficient to always remove enough nitrates to meet a 6 mg/L TN limit. The second aerobic basin
is provided to release residual nitrogen gas and to add dissolved oxygen to the mixed liquor to
prevent phosphorus release in the secondary clarifier.

Effluent sand filters and iron addition have been added to the treatment system to meet the 0.5
mg/L P limit. The solids not captured in the secondary clarifier will have a high phosphorus
content. To meet the 0.5 mg/L P limit will require filtration. Filtration will also remove TSS and
particulate BOD. Iron addition should also be provided as back up/ polishing system for biological
phosphorus removal. Iron addition will be intermittent and iron would be added ahead of the final
clarifier.

Table 2 summarizes the additional facilities required at Alseseca Sur WWTP to achieve a total
Nitrogen concentration of less than 6 mg/l and a Total phosphorus concentration of 0.5 mg/l.

Stage 2- Alternative 1

Mixed Liquor Recycle w
(20-4Q) Methanol Fe adfjluon

Sand
Filter

Retumn Activated Effluent TN< 6-3 mg/l
Sludge Effluent TPs 0.5 mg/l

Figure 2 - 5-Stage Biological Nutrient Removal Process with Sand Filters

Appendix 2.6-3 - Proposed Improvements to Page 5 of 36
Wastewater Treatment Plants in Puebla




9¢ Jo 9 a8eg v[qang Ul sjue|d juswmieal] Iajemaisep o) siuawoaoxdwy pasodoid - ¢-9'7 xipuaddy

ugos [z INWM oFeIBAY [enuuy
ugos /9/°¢ a8eidAy [enuuy
wyos 6666 Jawwung Yluow Xep
wyos Moy
AN 10) J5/pd3 00 (NN 1®) 35/pd8 115 4O0S

(WAL 1e) 35/pdd og (W 8) 35/pdd o 1S

sjuowdainbax woney

:suonipuo)) SunemdQy STIOUHED) [emg
AMS Y S'LBIPY SO D | Y ‘wpwelq
¢Y SLOS9Y (4 ‘oumop JWIN[OA ASPNIS PIIBANDY [810],
ui g uu ‘dwiL [, uonuapg :
:suonipuo)) Sunerndy uisvg o1x0 pdl
Y £969 @) uiseq | Y ‘SuInjoA
sy SIY ‘a1 ] UOLIUI)D
iel R “m..“oua%moo Sunesod(y uisvg
M Teee © uten 1od uiseq | A ‘Sunjo IROUY pll
/38U 005€ -00S 1 000€ -00ST I/BWSSTIN
L'6-8Y P ‘LdS

:suonipuo)) Sunerad(y suisog 21xQ

Y 009°€TE = SwnjoA [ejo],

3

4oBo 4 006°08 ® uten nd swseg |y ‘owinjop wasAs 23pnS pAIRAROY

%ST -%01 %L1 % “OWIN[OA [£]0) JO UONORl]
Ho1< Sy 8¢ 1y ‘swiy “2Q

:suonipuo)) Sunendg)

suisvg oxouy
Y 087°99 =swnjoa ejo],

Yoed 3j 0LS 9| @) uten 1od suiseq 4y ‘ounjop

uw Ozl -0¢ uiseq] 91qoiseuy 10J YV @) ulw ()9 I B Pq

uiseqy dIXouy-ald 10} YV @) uiwi G| suonipuoy) Sunesadg

uisng
UNQQK%QQ‘
pouIquIod . 018'¢ ® uten d wiseq | |y ‘ownjop P J1xouy -o4d
(A 1e) 35/pd3 008 (AN 12) ys/pd3 g0

Jos
:suonipuo) Sunessd(y sRYLIE) ATewig
AMS B0l =P Y S6 D) | ¥ “wpweIq

BLII)) UBISaQ AN paxinbay sanne,

/3W 50> 41 pue /3w 9> NI 9A1DY 0) PaIMbaY SANIIE] [BUOHIPPY -JUB[J JUIWIEIL], 19)BMI)ISBAY NS BIISIS[V :7 JIqE]

109fo1g dny-ues[) paysiajep offinbasies




Alseseca Sur Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 3 mg/L TN and 0.3 mg/L P

One approach to meet the effluent limit of 3 mg/L for Total Nitrogen (TN) and 0.3 mg/ for Total
Phosphorus (TP) is MLE process with effluent denit filters (this method is referred as the
Alternative Il in the rest of the section). This alternative is simply the process shown in Figure 1
to meet 10 mg/L TN and 1 mg/L P with the addition of deep bed denitrification filters and iron
addition for chemical precipitation polishing. In this process the secondary influent first enters the
anaerobic (i.e. no. oxygen) basin before flowing through an anoxic (i.e. no dissolved oxygen)
basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic basin flows to the
secondary clarifier. The return activated sludge (RAS) is recycied to mix with the primary effluent
that enters the anaerobic basin. For the anaerobic zone to work effectively there should not be
any oxygen or nitrate recycled with the RAS. To strip off any oxygen present in the RAS and
secondary influent, a pre- anoxic basin is provided in front of the anaerobic basin.

In order to further reduce the concentration of TN, deep bed filters are provided after the
secondary clarifier to remove nitrate. These filters denitrify the treated wastewater thereby
reducing the TN typically to less than 3 mg/L and provide effluent filtration to ensure the 0.3 mg/L
P limit is met. lron addition should be provided ahead of the secondary clarifier for phosphorus
polishing or to serve as aback-up removal system if the biological process is upset.

Stage 2- Alternative 2

" Mixed Liquor Recycle
Fe addition I (20- 4Q) ¥ Fe addition J l Methkanol I

T Pre-Anoxic
! Basin

. aerobig
i Zone Seconda Deep Bed
CIariﬁs;yr Anoxic Zone Oxic Zone CIariﬁerry Denit Filters
i Return Activated Effluent TNs 3 mgh
Sludge Effluent TPs 0.3 mgA

Figure 3 - MLE Process with Denitrification Filters

Alternative 1 as shown in Figure 2, can also meet the 3 mg/L TN and 0.3 mg/L P limits. More
methanol can be added to the second anoxic zone to remove more nitrate.

Figure 1 shows the Core treatment process. The Core process can be upgraded to meet either
set of more stringent limits. The key point is still the Core process and it is being used in either
alternative to meet more stringent limits.

Table 3 summarizes the additional facilities required at Alseseca Sur WWTP to achieve a total
Nitrogen concentration of less than 3 mg/l and a Total phosphorus concentration of 0.3 mg/l.
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Alseseca Sur ' Valsequillo Watershed Clean-Up Project

STATUS OF EXISTING FACILITIES

The plant currently uses Densadeg units for primary treatment. The performance data indicates
that the Densadeg units are performing well but possibly not up to their full TSS removal
capability. The Densadeg units could be incorporated into the proposed treatment trains in place
of the primary clarifiers. A site inspection is needed to determine the condition of the existing
Densadeg units, their expected remaining life and any repair needs

The sizes of the basins were determined based on a maximum month flow of 5 mgd per train
and so for the current design flow of 23.6 mgd, about 5 frains are required. Based on the
maximum month design surface overflow rate (SOR) of 700 gpd/sf, one (1) circular clarifier of 95
ft diameter is required at Alseseca Sur WWTP.

Black & Veatch spreadsheet model was used to determine the sizes of the various secondary
treatment facilities. The sizes of the basins were determined based on a maximum month flow of
5 mgd per train and so for the current design flow of 23.6 mgd, about 5 trains are required. The
sizes of the basins for different stages of treatment are summarized in Table 1 through 3.
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Atoyac Sur Valsequillo Watershed Clean-Up Project

Atoyac Sur

in order to meet better effluent standards, Atoyac Sur Wastewater Treatment Plant (WWTP) is
upgraded in two stages. Schematics of these stages along with the range of effluent TN and
effluent TP that each can achieve are shown on Figure 4 through Figure 6.

Three levels of effluent nitrogen and phosphorus concentrations were assumed to develop
treatment plant costs. The three levels were chosen because they are concentrations that have
been proven to be achievable at a reasonable cost. The three levels of treatment are:

o Less than 10 mg/L as TN and 1 mg/L as P

o Lessthan 6 mg/L as TN and 0.5 mg/L as P

o Lessthan3 mg/L as TNand 0.3 mg/L as P
These limits are in effect in different areas of the United States and treatment facilities are in
compliance with these strict nutrient limits.

The selection of process for the first level of permit limits is intended to form the core of the future
treatment facility. The process modifications to comply with the more stringent nutrient limits can
be built from these core processes.

The process schematics shown in Figures 5 and 6 are both capable of meeting the future 0.3
mg/L P limit and the 3 mg/L TN limit. The transition from 6 mg/L TN to 0.7 mg/L P is operating
cost.

TREATMENT TO LESS THAN 10 mg/L TN and 1 mg/L P

To meet the effluent limit of 10 mg/L for Total Nitrogen (TN) and 1 mg/L P a conventional
biological nutrient removal activated sludge facility was chosen. The activated sludge process
was chosen because of its flexibility in being easily upgraded to meet more stringent limits. The
Core treatment facility consists of;

e Primary Clarification

e Activated sludge with anaerobic, anoxic and oxic treatment zones

e Secondary Clarification

The activated sludge process has three separate treatment zones.

e The anaerobic zone has no dissolved oxygen and no nitrate present. Under anaerobic
conditions the microbes will release phosphorus as a first step in biological phosphorus
removal.

The anoxic zone is the second step in the process. In this zone no dissolved oxygen is
present but nitrate is recycled to this zone. With sufficient BOD present, the microbes will
remove nitrate.

The oxic zone has dissolved oxygen present throughout the basin. Under these
conditions BOD oxidation is completed and ammonia is nitrified (converted to nitrate). In
the oxic zone, phosphorus that was released in the anaerobic zone is taken back up into
the microbes. By stressing the microbes we have forced them to take up excess
phosphorus (luxury uptake).

BOD and TSS removal has not been mentioned. This Core process will efficiently remove BOD
and TSS. This process will easily produce an effluent quality of less than 30 mg/L BOD and 30
mg/L TSS.
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Atoyac Sur Valsequillo Watershed Clean-Up Project

Stage 1
Mixed Liquor Recycle
L {2Q- 4Q)
Pre-Anoxic -
Basin y

aerobiq :

Zone. | anoxic Zone OxicZong:

[

Re‘”'s’;;;;": aled Effivent TN< 10 mgA
Effluent TPs 1mg/l

Figure 4 — Modified Ludzack-Ettinger (MLE) Process and Biological Phosphorus Removal

Primary clarification is expected to remove up to 60% of the influent TSS and 30% of the influent
BOD. Primary sludge will be blended with waste activated sludge and anaerobically digested.

The primary effluent flows into the anaerobic zone. The anaerobic zone is needed to meet the
effluent limit of 1.0 mg/L for Total Phosphorus (TP). The primary effluent and the return activated
sludge (RAS) enters the anaerobic zone before flowing into the anoxic zone. For the anaerobic
zone to work effectively there should not be any oxygen or nitrate recycled in the RAS stream.
To strip off any oxygen or nitrate present in the RAS and primary effluent, a pre- anoxic basin is
provided in front of the anaerobic basin. The oxygen and nitrate free wastewater will then flow
into the anaerobic zone. In the anaerobic zone the microbes are stressed in a food rich
environment where they release stored phosphorus. This is the first step in biological phosphorus

removal.

The Modified Ludzack-Ettinger (MLE) process was chosen for denitrification.  In this process
the primary effluent and RAS flows through the anaerobic zone and enters an anoxic (i.e. no
dissolved oxygen) basin before flowing through to a fully aerobic (oxic) basin. .Nitrate-rich
contents of the oxic basin are recycled back to the anoxic basin. In the absence of dissolved
oxygen, microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen
gas and denitrifying the wastewater in the process. The mixed liquor recycle rate is typically 2 to 4
times the influent flow rate. This high rate of recycle transports enough nitrate to the anoxic basin
to meet the 10 mg/L TN limit.

The oxic basin also provides two other essential functions. By controlling the mixed liquor
concentration, a solids retention time can be maintained to provide complete nitrification.
Ammonia should be removed to less than 0.5 mg/L as N. The oxic zone also provides an
environment for the microorganisms to remove phosphorus through luxury uptake.

The clarifier removes the solids entering the unit process to produce a low TSS concentration
effluent. The solids carrying over the clarifier weir into the effluent is a low concentration of mixed
liquor that has a high concentration of phosphorus bound into the cell mass. To meet a 1 mg/L P
limit filtration is not required.

Table 4 summarizes the additional facilities required at Atoyac Sur WWTP to achieve a Total
Nitrogen concentration of less than 10 mg/l and a Total phosphorus concentration of 1 mg/l.
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Atoyac Sur Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 6 mg/L TN and 0.5 mg/L P

To meet the effluent limit of 6 mg/L for Total Nitrogen (TN) and a 0.5 mg/! Total Phosphorus (TP),
the 5-stage biological nutrient removal process with sand filters (Figure 5) was chosen (this
method is referred as Alternative | in the rest of the section). In this process the secondary
influent first enters the anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no
dissolved oxygen) basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic
basin flows to a second anoxic followed by a second oxic basin before flowing into the secondary
clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent that enters
the anaerobic basin. For the anaerobic zone to work effectively there should not be any oxygen or
nitrate recycled with the RAS. To remove any oxygen and nitrate present in the RAS and primary
effluent, a pre- anoxic basin is provided in front of the anaerobic basin. Nitrate-rich mixed liquor
from the oxic basin is recycled back to the anoxic basin. In the absence of dissolved oxygen,
microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen gas and
denitrifying the wastewater in the process. The first three basins (i.e. anaerobic, anoxic and oxic)
are for phosphorus, nitrogen and carbon removal, while the second anoxic basin is to provide
additional denitrification.

Methanol addition (or some other low cost available carbon sources) should be provided into the
second anoxic zone. The endogenous oxygen demand exerted by the mixed liquor may not be
sufficient to always remove enough nitrates to meet a 6 mg/L TN limit. The second aerobic basin
is provided to release residual nitrogen gas and to add dissolved oxygen to the mixed liquor to
prevent phosphorus release in the secondary clarifier.

Effluent sand filters and iron addition have been added to the treatment system to meet the 0.5
mg/L P limit. The solids not captured in the secondary clarifier will have a high phosphorus
content. To meet the 0.5 mg/L P limit will require filtration. Filtration will also remove TSS and
particulate BOD. Iron addition should also be provided as back up/ polishing system for biological
phosphorus removal. Iron addition will be intermittent and iron would be added ahead of the final
clarifier.

Table 5 summarizes the ‘additional facilities required at Atoyac Sur WWTP to achieve a total
Nitrogen concentration of less than 6 mg/l and a Total phosphorus concentration of 0.5 mg/l.

Stage 2- Alternative 1

Fe addition Mixed (L,‘,‘g”‘j[o"f"yde Methanol Fe addition
. Pre-Anoxic Miied S . .

e Basin : I

, aerobig:. .- : nd - ' : : Sand

Y Primary Zone | Anoxic Zone Oxic Zone 2" Anoxic | 2™ Osic ¥ Secondary '} Fipter
Clarifier £ 5 B Zone Zone Clarifier

e

Return Activated . Effluent TN< 6-3 mg/t
Sludge .| [ffuentTPs0.5mg/t

Figure 5 - 5-Stage Biological Nutrient Removal Process with Sand Filters
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Atoyac Sur Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 3 mg/L TN and 0.3 mg/L P

One approach to meet the effluent limit of 3 mg/L for Total Nitrogen (TN) and 0.3 mg/l for Total
Phosphorus (TP) is MLE process with effluent denit filters (this method is referred as the
Alternative Il in the rest of the section). This alternative is simply the process shown in Figure 4
to meet 10 mg/L TN and 1 mg/L P with the addition of deep bed denitrification filters and iron
addition for chemical precipitation polishing. In this process the secondary influent first enters the
anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no dissolved oxygen)
basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic basin flows to the
secondary clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent
that enters the anaerobic basin. For the anaerobic zone to work effectively there should not be
any oxygen or nitrate recycled with the RAS. To strip off any oxygen present in the RAS and
secondary influent, a pre- anoxic basin is provided in front of the anaerobic basin.

In order to further reduce the concentration of TN, deep bed filters are provided after the
secondary clarifier to remove nitrate. These filters denitrify the treated wastewater thereby
reducing the TN typically to less than 3 mg/L and provide effluent filtration to ensure the 0.3 mg/L
P limit is met. Iron addition should be provided ahead of the secondary clarifier for phosphorus
polishing or to serve as aback-up removal system if the biological process is upset.

Stage 2- Altemative 2

Mixed Liquor Recycle
Fe addition (2Q-4Q) v Fe addition I I Methanol |

Pre-Anoxic
Basin

, aerobi | '
Primary Zone | Anoxic Zone Secondary Deep Bed
Clarifier Clarifier Denit Filters

Retum Activated Effluent TN< 3 mgfl
Sludge Effluent TP< 0.3 mg/

Figure 6 - MLE Process with Denitrification Filters

Alternative 1 as shown in Figure 5, can also meet the 3 mg/L TN and 0.3 mg/L P limits. More
methanol can be added to the second anoxic zone to remove more nitrate.

Figure 4 shows the Core treatment process. The Core process can be upgraded to meet either
set of more stringent limits. The key point is still the Core process and it is being used in either
alternative to meet more stringent limits.

Table 6 summarizes the additional facilities required at Atoyac Sur WWTP to achieve a total
Nitrogen concentration of less than 3 mg/l and a Total phosphorus concentration of 0.3 mgl/l.
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Atoyac Sur Valsequillo Watershed Clean-Up Project

STATUS OF EXISTING FACILITIES

The plant currently uses Densadeg units for primary treatment. The performance data indicates
that the Densadeg units are performing well but possibly not up to their full TSS removal
capability. The Densadeg units could be incorporated into the proposed treatment trains in place
of the primary clarifiers. A site inspection is needed to determine the condition of the existing
Densadeg units, their expected remaining life and any repair needs

The sizes of the basins were determined based on a maximum month flow of 3.5 mgd per train
and so for the current design flow of 14.22 mgd, about 4 trains are required. Based on the
maximum month design surface overflow rate (SOR) of 700 gpd/sf, one (1) circular clarifier of 80
ft diameter is required at Atoyac Sur WWTP.

Black & Veatch spreadsheet model was used to determine the sizes of the various secondary
treatment facilities. The sizes of the basins were determined based on a maximum month flow of
3.5 mgd per train and so for the current design flow of 14.22 mgd, about 4 trains are required.
The sizes of the basins for different stages of treatment are summarized in Table 4 through 6.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

Barranca del Conde

In order to meet better effluent standards, Barranca del Conde Wastewater Treatment Plant
(WWTP) is upgraded in two stages. Schematics of these stages along with the range of effluent
TN and effluent TP that each can achieve are shown on Figure 7 through Figure 9.

Three levels of effluent nitrogen and phosphorus concentrations were assumed to develop
treatment plant costs. The three levels were chosen because they are concentrations that have
been proven to be achievable at a reasonable cost. The three levels of treatment are:

e Lessthan 10 mg/L as TN and 1 mg/L as P

o Less than 6 mg/L as TN and 0.5 mg/L as P

e Lessthan 3 mg/L as TN and 0.3 mg/L as P
These limits are in effect in different areas of the United States and treatment facilities are in
compliance with these strict nutrient limits.

The selection of process for the first level of permit limits is intended to form the core of the future
treatment facility. The process modifications to comply with the more stringent nutrient limits can
be built from these core processes.

The process schematics shown in Figures 8 and 9 are both capable of meeting the future 0.3
mg/L P limit and the 3 mg/L TN limit. The transition from 6 mg/L TN to 0.7 mg/L P is operating
cost.

TREATMENT TO LESS THAN 10 mg/L TN and 1 mg/L P

To meet the effluent limit of 10 mg/L for Total Nitrogen (TN) and 1 mg/L P a conventional
biological nutrient removal activated sludge facility was chosen. The activated sludge process
was chosen because of its flexibility in being easily upgraded to meet more stringent limits. The
Core treatment facility consists of;

e Primary Clarification

e Activated sludge with anaerobic, anoxic and oxic treatment zones

¢ Secondary Clarification

The activated sludge process has three separate treatment zones.

* The anaerobic zone has no dissolved oxygen and no nitrate present. Under anaerobic
conditions the microbes will release phosphorus as a first step in biological phosphorus
removal.

¢ The anoxic zone is the second step in the process. In this zone no dissolved oxygen is
present but nitrate is recycled to this zone. With sufficient BOD present, the microbes will
remove nitrate. _

e The oxic zone has dissolved oxygen present throughout the basin. Under these
conditions BOD oxidation is completed and ammonia is nitrified (converted to nitrate). In
the oxic zone, phosphorus that was released in the anaerobic zone is taken back up into
the microbes. By stressing the microbes we have forced them to take up excess
phosphorus (luxury uptake).

BOD and TSS removal has not been mentioned. This Core process will efficiently remove BOD
and TSS. This process will easily produce an effluent quality of less than 30 mg/L BOD and 30
mg/L TSS.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

Stage 1
Mixed Liquor Recycle
L (2Q- 4Q)
Pre-Anoxic -
Basin
y
1aerobidg -
Primary Zone: | Anoxic Zone Oxic Zone Secondary: -
Clarifier " - \——’ Clarifier;
i Return Activated
Sludge Effluent TN< 10 mg/
Effluent TPs 1mg/

Figure 7 — Modified Ludzack-Ettinger (MLE) Process and Biological Phosphorus Removal

Primary clarification is expected to remove up to 60% of the influent TSS and 30% of the influent
BOD. Primary sludge will be blended with waste activated sludge and anaerobically digested.

The primary effluent flows into the anaerobic zone. The anaerobic zone is needed to meet the
effluent limit of 1.0 mg/L for Total Phosphorus (TP). The primary effluent and the return activated
sludge (RAS) enters the anaerobic zone before flowing into the anoxic zone. For the anaerobic
zone to work effectively there should not be any oxygen or nitrate recycled in the RAS stream.
To strip off any oxygen or nitrate present in the RAS and primary effluent, a pre- anoxic basin is
provided in front of the anaerobic basin. The oxygen and nitrate free wastewater will then flow
into the anaerobic zone. In the anaerobic zone the microbes are stressed in a food rich
environment where they release stored phosphorus. This is the first step in biological phosphorus
removal.

The Modified Ludzack-Ettinger (MLE) process was chosen for denitrification. In this process
the primary effluent and RAS flows through the anaerobic zone and enters an anoxic (i.e. no
dissolved oxygen) basin before flowing through to a fully aerobic (oxic) basin. Nitrate-rich
contents of the oxic basin are recycled back to the anoxic basin. In the absence of dissolved
oxygen, microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen
gas and denitrifying the wastewater in the process. The mixed liquor recycle rate is typically 2 to 4
times the influent flow rate. This high rate of recycle transports enough nitrate to the anoxic basin
to meet the 10 mg/L TN limit.

The oxic basin also provides two other essential functions. By controlling the mixed liquor
concentration, a solids retention time can be maintained to provide complete nitrification.
Ammonia should be removed to less than 0.5 mg/L as N. The oxic zone also provides an
environment for the microorganisms to remove phosphorus through luxury uptake.

The clarifier removes the solids entering the unit process to produce a low TSS concentration
effluent. The solids carrying over the clarifier weir into the effluent is a low concentration of mixed
liquor that has a high concentration of phosphorus bound into the cell mass. To meet a 1 mg/L P
limit filtration is not required.

Table 7 summarizes the additional facilities required at Barranca del Conde WWTP to achieve a
Total Nitrogen concentration of less than 10 mg/l and a Total phosphorus concentration of 1 mg/l.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 6 mg/L TN and 0.5 mg/L P

To meet the effluent limit of 6 mg/L for Total Nitrogen (TN) and a 0.5 mg/l Total Phosphorus (TP),
the 5-stage biological nutrient removal process with sand filters (Figure 8) was chosen (this
method is referred as Alternative | in the rest of the section). In this process the secondary
influent first enters the anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no
dissolved oxygen) basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic
basin flows to a second anoxic followed by a second oxic basin before flowing into the secondary
clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent that enters
the anaerobic basin. For the anaerobic zone to work effectively there should not be any oxygen or
nitrate recycled with the RAS. To remove any oxygen and nitrate present in the RAS and primary
effluent, a pre- anoxic basin is provided in front of the anaerobic basin. Nitrate-rich mixed liquor
from the oxic basin is recycled back to the anoxic basin. In the absence of dissolved oxygen,
microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen gas and
denitrifying the wastewater in the process. The first three basins (i.e. anaerobic, anoxic and oxic)
are for phosphorus, nitrogen and carbon removal, while the second anoxic basin is to provide
additional denitrification.

Methanol addition (or some other low cost available carbon sources) should be provided. into the
second anoxic zone. The endogenous oxygen demand exerted by the mixed liquor may not be
sufficient to always remove enough nitrates to meet a 6 mg/L TN limit. The second aerobic basin
is provided to release residual nitrogen gas and to add dissolved oxygen to the mixed liquor to
prevent phosphorus release in the secondary clarifier.

Effluent sand filters and iron addition have been added to the treatment system to meet the 0.5
mg/L P limit. The solids not captured in the secondary clarifier will have a high phosphorus
content. To meet the 0.5 mg/L P limit will require filtration. Filtration will also. remove TSS and
particulate BOD. Iron addition should also be provided as back up/ polishing system for biological
phosphorus removal. Iron addition will be intermittent and iron would be added ahead of the final
clarifier.

Table 8 summarizes the additional facilities required at Barranca del Conde WWTP to achieve a
Total Nitrogen concentration of less than 6 mg/l and a Total phosphorus concentration of 0.5

mg/l.

Stage 2- Alternative 1

Fe addition . Mixed (';g‘fcl’{oiecyde Methanol Fe addition
. re-Anoxic RS S Co
g Basin H
: 4 A 4
| : aerobid | ’ i
! ! s o . H Sand
\ Primary Zone .| -Anoxic Zone Oxic Zone 2" Anoxic [ 2" Oxfic ¥ - Filter
Clarifier I - I . Zone Zone
T T " Retum Activated Effivent TN< 63 mg/l
_ Sludge Effiuent TP< 0.5 mgh

Figure 8 - 5-Stage Biological Nutrient Removal Process with Sand Filters

Appendix 2.6-3 - Proposed Improvements to Page 23 of 36
Wastewater Treatment Plants in Puebla




9¢ JO p7 a8ed

B|qong wr sjue|q Jusunear] Ijemalsep o1 siuawasordurg pasodold - ¢-9-7 xipuaddy

wyos 6T
wyss 1627
wyos 67e‘s

BIULA, 93BISAY [ENUUY
a8emdAY [enuuy
Duwng YUOW Xew
uyos ‘MogIy

s)judmwaambal uonersy

(AN 18) J5/pdB 0L
(W 18) 35/pdd o¢

(NN 18) 35/pA3 91
(N 18) 35/pdd 097

AMS Y S'LBPY 001 @ |

oS
1S

:suonipuo)) SunesddQ
Y “opuwelq

sJayLIe) [Buly

B ELV'ELT

Y ‘ounjop

aumjoA aapnig PajeAndy [ejo],

gy

M vL8Y © wiseq |

uiw ‘quiLj, uonudg
:suoyipuo) unesadq
Y ‘omn[op

uisog X0 1

SN E0'T

Y €50°07 @ uten 1od uiseq |

SIY ‘sun] uoudPRq
:suonipuo) Sunerodgy
A ‘ounjop

uisng
orxouy ,J1

{/3W Q0SE -00S 1

00S€ -00S1
96-8°Y

3 690 ‘981 =ownjoA [el0),
Yoes Y L1S°0p @ uten 1od suiseq §

1/8W *SSTIN
P LUS
suonipuo)) Sunesodgy

Y ‘ownjop

SuISDg Nx()

%ST -%01
MO'T <

%Ll
SIy 66’1

M 011°8¢ =own[oA [ejo},
yoes 8756 @ uren 1od suiseq

% ‘dWN[OA {10} JO UONIDRI]
sIg awi] ‘19q
:suonipuo) SuneladQ)

A ‘unjop

suIspg O1xouy

Ul oz1 -0¢

utseg J1qOISENY 10] VY @ Ui (9
uiseg J1xouy-a1d 10§ Yy @ unu g

pauIquod .y £9¢‘pyg @) uten sod uiseg |

ulw ‘dwi] 1Pg
suonipuo) Sunerdp

N ‘own[op

uisng
J190490Uy
P o1xouy -aug

wASAS a3pn[S pIjeAndy

(NN 18) 5/p98 008

(AI®) 35/pd3 969

aAMS Y01 epy 8 @ 1

d0s
:suonipuo) SuneladQ)
Y ‘Lioweiq

slguie[) Arewrg

BLILID
udiIsaq Ag

paambay sonmmoey

/3W §0> 41 PUe /3w 9> NI ANV 0) Pa.IndIY SINIIIE ] [BUONIPPY -JUEB[J JUSMIEII ], 19)6EMIISEA, IPUO.) [OP vouRLIEY :§ Qe

100fo1g dn-uea) poysisrep ojpinbasiep




Barranca del Conde Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 3 mg/L TN and 0.3 mg/L P

One approach to meet the effluent limit of 3 mg/L for Total Nitrogen (TN) and 0.3 mg/! for Total
Phosphorus (TP) is MLE process with effluent denit filters (this method is referred as the
Alternative Il in the rest of the section). This alternative is simply the process shown in Figure 7
to meet 10 mg/L TN and 1 mg/L P with the addition of deep bed denitrification filters and iron
addition for chemical precipitation polishing. In this process the secondary influent first enters the
anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no dissolved oxygen)
basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic basin flows to the
secondary clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent
that enters the anaerobic basin. For the anaerobic zone to work effectively there should not be
any oxygen or nitrate recycled with the RAS. To strip off any oxygen present in the RAS and
secondary influent, a pre- anoxic basin is provided in front of the anaerobic basin.

in order to further reduce the concentration of TN, deep bed filters are provided after the
secondary clarifier to remove nitrate. These filters denitrify the treated wastewater thereby
reducing the TN typically to less than 3 mg/L and provide effluent filtration to ensure the 0.3 mg/L
P limit is met. Iron addition should be provided ahead of the secondary clarifier for phosphorus
polishing or to serve as aback-up removal system if the biological process is upset.

Stage 2- Alternative 2

Mixed Liquor Recycle
Fe addition P oxic (20- 4Q) I Fe ac;idmon | I I

Basin

Anaerobit ;
Zone | ‘AnoxicZone| ' OxicZone Secondary Deep Bed
3‘_, LD Clarifier Denit Filters
N - Retum Activated Effiuent TNS 3 mg/l
Sudge Effluent TP< 0.3 mgA

- Figure 9 - MLE Process with Denitrification Filters

Alternative 1 as shown in Figure 8, can also meet the 3 mg/L TN and 0.3 mg/L P limits. More
methanol can be added to the second anoxic zone to remove more nitrate.

Figure 7 shows the Core treatment process. The Core process can be upgraded to meet either
set of more stringent limits. The key point is still the Core process and it is being used in either
alternative to meet more stringent limits.

Table 9 summarizes the additional facilities required at Barranca del Conde WWTP to achieve a
total Nitrogen concentration of less than 3 mg/l and a Total phosphorus concentration of 0.3 mg/l.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

STATUS OF EXISTING FACILITIES

The plant currently uses Densadeg units for primary treatment. The performance data indicates
that the Densadeg units are performing well but possibly not up to their full TSS removal
capability. The Densadeg units could be incorporated into the proposed treatment trains in place
of the primary clarifiers. A site inspection is needed to determine the condition of the existing
Densadeg units, their expected remaining life and any repair needs

The sizes of the basins were determined based on a maximum month flow of 3.5 mgd per train
and so for the current design flow of 11.93 mgd, about 4 trains are required. Based on the
maximum month design surface overflow rate (SOR) of 700 gpd/sf, one (1) circular clarifier of 80
ft diameter is required at Barranca del Conde WWTP. ,

Black & Veatch spreadsheet model was used to determine the sizes of the various secondary
treatment facilities. The sizes of the basins were determined based on a maximum month flow of
3.5 mgd per train and so for the current design flow of 11.93 mgd, about 4 trains are required.
The sizes of the basins for different stages of treatment are summarized in Tables 7 through 9.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

San Fransisco

In order to meet better effluent standards, san Fransisco Wastewater Treatment Plant (WWTP) is
upgraded in two stages. Schematics of these stages along with the range of effluent TN and
effluent TP that each can achieve are shown on Figure 10 through Figure 12.

Three levels of effluent nitrogen and phosphorus concentrations were assumed to develop
treatment plant costs. The three levels were chosen because they are concentrations that have
been proven to be achievable at a reasonable cost. The three levels of treatment are:

e Lessthan 10 mg/L as TN and 1 mg/L as P

e Less than 6 mg/L as TN and 0.5 mg/L as P

e Lessthan 3 mg/L as TN and 0.3 mg/L as P
These limits are in effect in different areas of the United States and treatment facilities are in
compliance with these strict nutrient limits.

The selection of process for the first level of permit limits is intended to form the core of the future
treatment facility. The process modifications to comply with the more stringent nutrient limits can
be built from these core processes.

The process schematics shown in Figures 11 and 12 are both capable of meeting the future 0.3
mg/L P limit and the 3 mg/L TN limit. The transition from 6 mg/L TN to 0.7 mg/L P is operating

cost.
TREATMENT TO LESS THAN 10 mg/L TN and 1 mg/L P

To meet the effluent limit of 10 mg/L for Total Nitrogen (TN) and 1 mg/L P a conventional
biological nutrient removal activated sludge facility was chosen. The activated sludge process
was chosen because of its flexibility in being easily upgraded to meet more stringent limits. The
Core treatment facility consists of;

e Primary Clarification

o Activated sludge with anaerobic, anoxic and oxic treatment zones

e Secondary Clarification

The activated sludge process has three separate treatment zones.

e The anaerobic zone has no dissolved oxygen and no nitrate present. Under anaerobic
conditions the microbes will release phosphorus as a first step in biological phosphorus
removal.

» The anoxic zone is the second step in the process. In this zone no dissolved oxygen is
present but nitrate is recycled to this zone. With sufficient BOD present, the microbes will
remove nitrate.

e The oxic zone has dissolved oxygen present throughout the basin. Under these
conditions BOD oxidation is completed and ammonia is nitrified (converted to nitrate). In
the oxic zone, phosphorus that was released in the anaerobic zone is taken back up into
the microbes. By stressing the microbes we have forced them to take up excess
phosphorus (luxury uptake).

BOD and TSS removal has not been mentioned. This Core process will efficiently remove BOD
and TSS. This process will easily produce an effluent quality of less than 30 mg/L BOD and 30
mg/L TSS.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

Stage 1
Mixed Liquor Recycle
. (2Q- 4Q)
Pre-Anoxic Il
Basin ‘
merobid _
Zone -\ Anoxic Zone Oxic Zone
I
> Return Activated
Siudge Effluent TN< 10 mgA
Effluent TPs 1mg/l

Figure 10 — Modified Ludzack-Ettinger (MLE) Process and Biological Phosphorus Removal

Primary clarification is expected to remove up to 60% of the influent TSS and 30% of the influent
BOD. Primary sludge will be blended with waste activated sludge and anaerobically digested.

The primary effluent flows into the anaerobic zone. The anaerobic zone is needed to meet the
effluent limit of 1.0 mg/L for Total Phosphorus (TP). The primary effluent and the return activated
sludge (RAS) enters the anaerobic zone before flowing into the anoxic zone. For the anaerobic
zone to work effectively there should not be any oxygen or nitrate recycled in the RAS stream.
To strip off any oxygen or nitrate present in the RAS and primary effluent, a pre- anoxic basin is
provided in front of the anaerobic basin. The oxygen and nitrate free wastewater will then flow
into the anaerobic zone. In the anaerobic zone the microbes are stressed in a food rich
environment where they release stored phosphorus. This is the first step in biological phosphorus
removal.

The Modified Ludzack-Ettinger (MLE) process was chosen for denitrification. In this process
the primary effluent and RAS flows through the anaerobic zone and enters an anoxic (i.e. no
dissolved oxygen) basin before flowing through to a fully aerobic (oxic) basin. Nitrate-rich
contents of the oxic basin are recycled back to the anoxic basin. In the absence of dissolved
oxygen, microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen
gas and denitrifying the wastewater in the process. The mixed liquor recycle rate is typically 2 to 4
times the influent flow rate. This high rate of recycle transports enough nitrate to the anoxic basin
to meet the 10 mg/L TN limit.

The oxic basin also provides two other essential functions. By controlling the mixed liquor
concentration, a solids retention time can be maintained to provide complete nitrification.
Ammonia should be removed to less than 0.5 mg/L as N. The oxic zone also provides an
environment for the microorganisms to remove phosphorus through luxury uptake.

The clarifier removes the solids entering the unit process to produce a low TSS concentration
effluent. The solids carrying over the clarifier weir into the effluent is a low concentration of mixed
liquor that has a high concentration of phosphorus bound into the cell mass. To meet a 1 mg/L P
limit filtration is not required.

Table 10 summarizes the additional facilities required at San Fransisco WWTP to achieve a Total
Nitrogen concentration of less than 10 mg/l and a Total phosphorus concentration of 1 mgfl.
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Barranca del Conde Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 6 mg/L TN and 0.5 mg/L P

To meet the effluent limit of 6 mg/L for Total Nitrogen (TN) and a 0.5 mg/l Total Phosphorus (TP),
the 5-stage biological nutrient removal process with sand filters (Figure 11) was chosen (this
method is referred as Alternative | in the rest of the section). In this process the secondary
influent first enters the anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no
dissolved oxygen) basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic
basin flows to a second anoxic followed by a second oxic basin before flowing into the secondary
clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent that enters
the anaerobic basin. For the anaerobic zone to work effectively there should not be any oxygen or
nitrate recycled with the RAS. To remove any oxygen and nitrate present in the RAS and primary
effluent, a pre- anoxic basin is provided in front of the anaerobic basin. Nitrate-rich mixed liquor
from the oxic basin is recycled back to the anoxic basin. In the absence of dissolved oxygen,
microbes in the anoxic basin use the nitrates as their oxygen source, releasing nitrogen gas and
denitrifying the wastewater in the process. The first three basins (i.e. anaerobic, anoxic and oxic)
are for phosphorus, nitrogen and carbon removal, while the second anoxic basin is to provide
additional denitrification.

Methanol addition (or some other low cost available carbon sources) should be provided into the
second anoxic zone. The endogenous oxygen demand exerted by the mixed liguor may not be
sufficient to always remove enough nitrates to meet a 6 mg/L TN limit. The second aerobic basin
is provided to release residual nitrogen gas and to add dissolved oxygen to the mixed liquor to
prevent phosphorus release in the secondary clarifier.

Effluent sand filters and iron addition have been added to the treatment system to meet the 0.5
mg/L P limit. The solids not captured in the secondary clarifier will have a high phosphorus
content. To meet the 0.5 mg/L P limit will require filtration. Filtration will also remove TSS and
particulate BOD. Iron addition should also be provided as back up/ polishing system for biological
phosphorus removal. Iron addition will be intermittent and iron would be added ahead of the final
clarifier.

Table 11 summarizes the additional facilities required at San Fransisco WWTP to achieve a Total
Nitrogen concentration of less than 6 mg/l and a Total phosphorus concentration of 0.5 mg/i.

Stage 2- Alternative 1

Fe addition Mixed DA eree Methanal Fe addition

: Pre-Anoxic - ] . e
J— Basin | ! —
: : Y A B i T
i [Anasrobig v ’ N ) i . o
\J Primary Zone. | Anoxic Zone Oxic Zone 2" Anoxic|2™ Ofic ¥ Secondary - | Filer

Clarifier : ﬁ-; Zone Zone Clarifier

o A -

[ s e ‘ e e . — — SR —— e :l - UGV
Return Activated Effluent TN< 6-3 mg/I

I Sludge ) ) Effiuent TP< 0.5 mg/ |

Figure 11 - 5-Stage Biological Nutrient Removal Process with Sand Filters
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Barranca del Conde Valsequillo Watershed Clean-Up Project

TREATMENT TO LESS THAN 3 mg/L TN and 0.3 mg/L P

One approach to meet the effluent limit of 3 mg/L for Total Nitrogen (TN) and 0.3 mg/l for Total
Phosphorus (TP) is MLE process with effluent denit filters (this method is referred as the
Alternative Il in the rest of the section). This alternative is simply the process shown in Figure 10
to meet 10 mg/L TN and 1 mg/L P with the addition of deep bed denitrification filters and iron
addition for chemical precipitation polishing. In this process the secondary influent first enters the
anaerobic (i.e. no oxygen) basin before flowing through an anoxic (i.e. no dissolved oxygen)
basin followed by the aerobic (i.e. oxic) basin. The mixed liquor from the oxic basin flows to the
secondary clarifier. The return activated sludge (RAS) is recycled to mix with the primary effluent
that enters the anaerobic basin. For the anaerobic zone to work effectively there should not be
any oxygen or nitrate recycled with the RAS. To strip off any oxygen present in the RAS and
secondary influent, a pre- anoxic basin is provided in front of the anaerobic basin.

In order to further reduce the concentration of TN, deep bed filters are provided after the
secondary clarifier to remove nitrate. These filters denitrify the treated wastewater thereby
reducing the TN typically to less than 3 mg/L and provide effluent filtration to ensure the 0.3 mg/L
P limit is met. Iron addition should be provided ahead of the secondary clarifier for phosphorus
polishing or to serve as aback-up removal system if the biological process is upset.

Stage 2- Altemnative 2

Mixed Liquor Recycle
Fe addition (2?3. 4())ecy l Fe addition ] l Methanol

Pre-Anoxic
Basin

Anaerobic : : .
Primary A Zone | . Anoxic Zone Oxic Zone Secondary Deep Bed

Clarifier Clarifier Denit Filters

<

Retumn Activated Effiuent TNs 3 mg/h
Sludge Effluent TP< 0.3 mg/

Figure 12 - MLE Process with Denitrification Filters

Alternative 1 as shown in Figure11, can also meet the 3 mg/L TN and 0.3 mg/L P limits. More
methanol can be added to the second anoxic zone to remove more nitrate.

Figure 10 shows the Core treatment process. The Core process can be upgraded to meet either
set of more stringent limits. The key point is still the Core process and it is being used in either
alternative to meet more stringent limits.

Table 12 summarizes the additional facilities required at San Fransisco WWTP to achieve a total
Nitrogen concentration of less than 3 mg/t and a Total phosphorus concentration of 0.3 mg/l.

Appendix 2.6-3 - Proposed Improvements to Page 34 of 36
Wastewater Treatment Plants in Puebla




9¢ Jo g¢ adeq

e[qeng Ul sjue[d Jusweal] J1emaisep o) sjusmasoidwy pasodord - ¢-9' xrpuaddy

SOO Hun Juo yum

SOO Hun 3uo pm (d @ ys/wuds z¢'9

dd @ jsmwuds gy, Jsqud3
W @ jsnud3 ¢ . ,
W @ js/uds ¢ o1y Butpeo] dljneIpAy SI3)[1 UOHEIYLIIUA(
‘ :suonpuo)) SunesadQ : ¢ e
¢¥ 900 1T =ownjoA eoL
AMS Y9 XY L9'T1 XY 0S D SIPo €1 4 Sumpo
(NN 18) J5/pA8 00L (AN 19 J5/pd3 187 YOS
(W 18) 3s/pdd ¢ (W 1) 3spdd |97 q1s
:suonipuo) Sunesadgy SIRHEL) [sug
AMS Y SLeIpYSII D | g ‘mpwelq
_\mE 005€ -00S1 00€€ -00S1 _\mE ‘SSTI
96-8V P ‘LYS
‘suonipuo) Suneind() suIsvg 21x0
4 $1069T = dwnjoa jejo].
Yo®d Y $$7°L9 @ uren Jod suiseq y ¢Y ounjop
%ST ~%01 %91 % ‘OWNJOA [)0) JO UOTIOB1]
[o'l< SIY $8°1 s1q ‘swt] 19Qq
:suonipuo)) Suneiadgy sutsog orxouy waIsAg I3pnls§ pajeAndy
M 1¥T'1S = dwnjoa felog
Yoed 4 01871 @ urex sad suiseq § ¢J ‘wnjop
urw OZ1 -0¢ ulseq 91qOIRUY I0J VV @ Ul (09 urw By Rg uiso
urseg] IXoUy-old 10} YV @) ul G| suontpuo) Suneradp 21904 5 cnw
pauIquiod ) 018°€ @ uten sod uiseg | | 3y ‘Swinjop P orxouy -o4d
(NN 18) 35/Pd5 008 (NN 38) 35/pd3 50, OS
:suonipuo)) Suneiadgy sINLIRL) ATBmLLg
AMS Y01 ®pYS6 D | Y ‘epwelq
SHALD) 21nbay sanq
uBisoq A pa.mbay sanoey

13U ¢ 0> 41 PUE /3 ¢> NI SAINYIV 0) PAIINDIY SIVIIIE] [EUOHIPPY -JUE[J JUIUIEIL], JOJEAD)SEAY 0OSISUB] UES 7] OIqEL

109fo1g dny-uesy) peysiajep ofjmbasies




Barranca del Conde Valsequillo Watershed Clean-Up Project

STATUS OF EXISTING FACILITIES

The plant currently uses Densadeg units for primary treatment. The performance data indicates
that the Densadeg units are performing well but possibly not up to their full TSS removal
capability. The Densadeg units could be incorporated into the proposed treatment trains in place
of the primary clarifiers. A site inspection is needed to determine the condition of the existing
Densadeg units, their expected remaining life and any repair needs

The sizes of the basins were determined based on a maximum month flow of 5 mgd per train and
so for the current design flow of 31.86 mgd, about 7 trains are required. Based on the maximum
month design surface overflow rate (SOR) of 700 gpd/sf, one (1) circular clarifier of 95 ft diameter
is required at San Fransisco WWTP.

Black & Veatch spreadsheet model was used to determine the sizes of the various secondary
treatment facilities. The sizes of the basins were determined based on a maximum month flow of
5 mgd per train and so for the current design flow of 31.86 mgd, about 7 trains are required. The
sizes of the basins for different stages of treatment are summarized in Tables 10 through 12.
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APPENDIX 2.7-1

INDUSTRIAL AND COMMERCIAL
USERS IN THE STATE OF PUEBLA,
LISTED BY SOAPAP




VYOS 4Q POTSTT OITINd 15 IS S4B 1 SIS RRLRLLIOD PUY RUESNOU 112 xpueddy

- : i O/A‘AD WP VS @p ORIBD Bp BB Bp —ICPNGUISI]
oosuRLS UBS zeco0| tensousql co-baye1| -oseoary ansnpui]  cougsIH anwen) £0S# oWRII 02, epmaes ‘sowewyy ['d O A0 9P V'S ‘eiend ap opo -
09221 &0 s "A'D 9P V'S BUBOP®H JEojun)
prowoine eied sezaid
8_3_.“ ' 3 go0| teasousqf 1099G-b1|  oseo0id BuEnpu||  BuEedwieo BIGO EISR000EINN DAY - G-000#] S.I.L... ) ompoon oo L
ena Eoandoy 81 ep saioswoped asg :
ang eoosesy | W_.mmm.j 61200] fanssuwngf 2000-2| oseonig ensnpu| yensnpu) suoz]|  Z6Za eqeZUQ - coNRKY uﬁa&.ﬂ_ wiopeoyued NP vsoqwa | vz
[~ o006 N "~ { opBaRe A Opel| 'K 9p V'S Pquey sopila A sopeny
e 18100 fensewq zo-Bny-91| oseo0ig 894 Zpnr ﬂim_oo:!_-z ‘opewioBue ) ey . s bad
suueybun| ANJoepY H
e i g8g00| fenseung eobnver] csmonig ewsnpui| waniod (3 912K BWSUO P1 D e ] [ O— a RS R SA K e 1|
SRR A —
™ eduresy ¥9100{ reasolug 204nr-1g]  oseanig smenpu| - oso ep sewo) YO B0 0P SUROUTT Lo e o ugpmioqEm) AD9p V'S OpRid o0 mopeoBdw3) 2vz
09000}, uﬂ [T 6ut eoads: sed| zz
compuaig ves|, edwery €Lv00| Ieasounq coxdv-oL d orasnpul "N boyandons & op Baﬂatm_%m > T n_._. s:n__mc. - — ‘.M_
- - RIS BTS01] B10] SO0 UORSIpUY
OSPURS UBG Lp Bdweyy +99100] 9¥100| 1enseunq 80-n-9{ - 20R0-L| - ossoaly oppes BUON €] "B xm_._l.-. oynong bs3 OISR IS 12 | P i
oMZLdD
e Ve O exuaby| KO VSIS oo
z000| tenseung aquenip| oseoniy L ees) opeont oopuss op sy Anowopy e oo!
PP 02 OMWZL 'dD ZVIZH WRROY i€
S5 A S6SEB] e - "
Lo ey ¥¥100] tensounq zounp-0z]  osacolg) X bwsraney Boic A CESHE NS L ‘PAIG PIqWeo & opssaiBue ‘openss cy WHPnr BN ZOUOUPS PPaRy O/k araueno apyses any| zs
apuon 13 95v00| (ensawq S0-AoN-z]  osedaug OPWIOS| BIRION PR XL . conom medomy fesie] tewnsnpuy ezardusy ‘sopmses XTSI ‘KO OP V'S ooy op a
onbied|  OOMInboosiy cz100| renseunq z0-Aeprgz) ossonig sasnpul YO0 1egEsID, OFEZL D MOOL BN 8 | oo, op ugromioqem e o
| Rl . T BT SR VTR Y
g oshory | sdurmy) 08100| 1ensounq Zounr-iz]  ossoalg OPINRSL o) pepuny 6062 "ON ouIS| oaodeq anues ) ®
spual ueg| x x| ossoo| renug x| voron-gz| oseoaly opneg oHueo 13 165 "oN N8 opceioge) oi9ed |efeneg mbainer zopupwen| siu
cosjouBl ueg| szvo0|  (enue s0bOtz] osmeag) ensnpu)|  ampep °| cospuei) 9 upneuqehoyegen og O/A ‘A'D 9P V'S STy uSE_:c. mga_m _éam m._ 5z
cospousl4 ueg| x| xl igc00{  jenws] x| voe4z2| oseonud oo pleA 3 ‘A'D 9P V'S QB BuelIgou)| oviz
B59%E PO A5 9P V'S P
n,
ing ecesesy 09200 fenug £04NP-pZ]  osedald BEnNpY| ounsnpu ooounqq__ﬁwu o
ul
ospue)4 ueg X x| - socoo| jenue x| - eo-kepe]| oseorg L PO ,_ﬁg.., o 02 ONING 41 OPRRBIOIY | - ot e sz sowes o1 oG ok -sou B._.E.von_:. ossneiw 0%
cospuBLy ubg| 8z00|  1enue s0en9| osesay Ensnpur| ewy swes 9p oweg ziet
X[ PZI00] __1enue] SrIY-ZT | ossonid| EEN U | Bor1
oospuRI4 UBS| SL100 jenue; 2oBny-zLf ossoay ewsnpu)|  ;zy enbe sopesy S06# Stuenog 65| sarsed op muaa A upnelogew yovl
"A'D8p v'S s0ieen) sopised [ ]
oospuR veg szio0|  jenus zo-Sny-zi| osecniy amsnpu)|  aeusng sweoin 81594 [BUOPEN 'Ay|  Sopised op muen & upprIogEN| con
100Z8 SUON 9 OJA| SPSOr ap ‘e owosQ ede) o/k ‘A" op V'S sase) sopisegl |
cospoum usg| zui00|  enue zo-Bny-zt| osaonig CNSTPUI  COUGISTH OBROL, L ooy op 5 1o soaory pag]  “PPTd 9P A A ugoRIOgEe o0
atpodw saf 8p '8N owosQ eide) ok A'D Op v's sawse) sepisey[”
oos|ouBl4 ueg 92100( . fenue] 2oBay-zi| osscosg s e ._N ZLAL1E307 10i5#05 ¥i|  sepemmed op Ewas £ ugneIogeR oont
16100] Jenug z0-Bnv-12| " o eut 1195 "PEJERIST BYA eseD) ok
oeseoald L) onuen I3 8155# axquandos op g1 PGS BUBUOIISRY L sor cosmuety oyl ok A 9P ¥'o scpnun sesomepen| 10
TOUET 3P SO A SORuor 5p
ing esesesty oobooig| - sestoo] - oecoo|  renuel goinrez| cowmroe| osesary Ll R v N e o o2t o000 & oUco ‘o ep oplen RSPV SOl SO ERREH | 20
: VRN VMR fopmn uopoBie % 0oL ony ) ey
h..m oehoyy| 8.¥100 0E100| |Jenue; "~y Zounrg 1 uen, odny A (sepowkuied 4 seipow aryz ok N7 psor: 2» uN_o._..g Wi
90N osa00ig awsnpuif  msaneg venr usg) 1054 SANISPENO YL 110n & opemoy ‘opsy ) st " : o0z
ng eesesivi, eduwir .F_ z8e00|  enug| #0-P08Z| ossdnig o UPrS1 UBS SBUBIDL - e .Emmﬂou._.o..ou.m; wm_ opeseBue & opeasomy| S/ P ojk owiasuy Ezouds3 Zaswiey|  ze
seseif| $SB2060L5DV)| opetoo aueyt o
oospueijuesh edwey S9L400] 200 tenuel goBoy-0L] 2ody-z| osacoiy 044 'OMi# IS ¥1[op BINPEPIOS 'SE2eqE op BEnbew |0oSBY L
]
avonoio| wvo
OLNINVIVHL aval  JoaNzu43y )
vIaLSIS 3004w |OONBMIM | onod | oo o Ow.ﬂan mmo%.wh hoovouIISYIo|  VINOTI0D NQI203MIa oulo VSIHANI -
VHO3S




(1.7 14 ﬁ&aﬂigi!’mgiizgﬂ.!i_ -4 T Mpuaddy
cosUBL] UBg x . x| - ¥6s0o{ tenseunq| x| voepe-1)|  ossomuy ORUOLIOD) zauyny oyveg 9142 ON opowod 6| IBRuRwI0D anuad) aaaﬂﬂaqaunﬂ:gﬂaﬂ_ orz
oosouRl ueg| seseib op edwen) ozyo0| sensewsq ro-uerg|  oseoaiy ooneg| GOpgisiH anUeD k- 60Z# BZOPUSH A XopEiE 6P Uen(| wemneisal (aaue) ons) AD 0P V'S D4 eropeiedo)| ssez
cospues4 ueg ¥es00] reasoug) tooeg-ig| omnig]  omsewen) souy| $1968 IOPY Told] SO L1 1o AL ey susogel ugteqed ora “A'D 9P V'S spusly eueigoun] P
oospual4 usg| sesesd op edwen 86¥00] |ensewq: SOMON-g| OseOQIy orieg bsor ues ‘epH x3 60ce# NS |1 Iud] wemssa| €0-089'P8] "AD 8P V'S BUBIHQOWY| O4%| esez

uEeaE| C0-5L¥ PB3 JSET CoBBUEI]
oospuRr] ueg 96200| 1eNSeiug vo-bny-zz|  ossonly opwmesg 812180 snser 10614 swopiod 91 1 Il copgi _anueooren SN ofk g B Ue cope OjoLBse] e wied Bictowaig) 9
cospuaig ues el 90900| fanseung vo-1en4z| ossoiy oS ooy ues ap a_..-m_ €1 OAEpy 0p G op S90BH ‘PG WIEINEISSN| ) op 4 P ' COPBYY P BUBHGOULE DK O m.mn!onm T _azu ooal
i d | Inb [ 1 1%
X oonumbaorsy ¥9200] rensounq 2000a-21| - oseonsy sl T il Y _s_m_ s00pInb sopnpaxd ep ey TSI ROTP VS TS v
» TOUI ADop VS Uy Bp 1TV
g eoesssyy| caibororg 80200] 1Rasswi z0000-42] oseoalgy BSPU our aniue sy Em_ soopuinb sopnpaxd ep ey . cea
72
ocospuesy ueg|sesebepedwen|  eootoo|  oocoo| ienssunal  goinrci]| cowew-ie| oseoaig] opweg) owy Shit UBRIOS “soul ‘PG PPHl 165 ' 0p v's Bpeg syremgow) ork seeidxs uu) Aspron ko] %5
oospuayj ueg|sesmBop edwen|  009100|  ecioo| rensewm| goBv-g| zounris| osesosy owes|  cougms onueg Z1#f ofjep suod weinesey ‘A0 A TH 9p § sopouslY COMA SPrEVoq O | ozsi
oospues] ueg| seseib ep edwen €1500| (enseusq| ¥O-iep-8|  osecald oRNIRS 0R)I07 8p sewo] 00Z# ezobeiez opeubl Ze) weinesey 94Z€ PB4 "AD 9P V'S ‘UYONO o/ epuiopeD swemeisey| oist
oospuel] uss 29100| |enseunq yonr-ig| oseoag eusnpy| ueuues 3 914 SWSUO 61 neo) sweo op v
RTO0 VT ORPNJ 5P USRSy Eopeseaury|
ocospumlj usg ove100| - £o100| lansownal o0-dv-az] zounrie| omecarg : ] 2814 |eucpeN ounwed awe op wopesedue] oo
anbos Bl O/ AD 9 'S 8OO jSe,
ing esesasiy| ve100| ansausq zoBny-zi| osevosy swenpu)|  cBuoy geor ues| 616a# enbesy e eep gsor ‘pag|  selsised op ewea A upnesoqere(S 200! UBS RIS BLISNPU| O/AA'D P V'S Sdattal PPN
T d A o~ - SS0IDH BIGRNd PEPIIA , V'S ‘SOUBULISH swioques|
x|, et €5100{ 1enseung Zonp-sz|  oseoosy oowies enjoxenyuosey o] |e6o7 ejusuesaidey ensusodeg uﬁw e
p L okew op ¢ Bp SeCKH 'PNG ’ a_ -
73 OB « OUBIGOd OUIN PEPRI) , V'S 'SOUBLUGH SWOQUES
sesesb) admepens . Jeq ueinelsey|
x #5100] iensewq ToHnr-6z| oseoary opuRg uasey o jefe sjueesaidey -y 1811
op sdwe) | ugrdasuodl), coe oueiaod ouu fep ‘pug fBuouwepedeq  epuey),
ReTi1T ] A 'SOu
cesuib SODLEL0081AQ DM 0002 J— ~HHRD 3N PERUNL V'S "SousiLe Suiodues
x ss100| enseuq] Zonr-gz|  oseoalg) oowes|  oougEH ROl dD Zamy coseeA Uaey or o
ep wdwerj o N o OHOUO 2 oo Igueweyvdaq epuel |
6a] spesosada ) e o ———
oospuURI UBS sy oss001g opnes epgorenyy 201 # koW 0P S PP H ‘PG wenessy NO Y5 DN mopardol T
oospuRLy ues 26c00|  1ensauwiq 10ver-ig|  oseonig sl ondos  op w-u 0 08222 - n_.owsa o-.s.__ouﬂu mouye "A'O9P V'S OstaIey (3 weunEH] twm
TS By i A ) ) R s el L] SN THR S o0 e ERpERN]
esouoqef enbe OF'90| 0)5E4# OABW 9p G op| S¥OY PEJ ouelLOpIEg
oosuRlj ueg L 2evoof (ensaung €0-PO-08)  ossoald oRRuIoD) e H oo ‘PN * $z88 S1BUO 26 ‘Mg 1V 9P upoezlie: Ohoien sormmny ok ‘AD op v ‘sesanfinquiey A sopepey| ‘%
" Eix o DIzl a5 EAE L e ROFVS X1 BEpy
660~ L60) eisou boe z0-1-41] 5% sl e lozeoos1un Oy ssk eropBauool ugoEougy) ey i
cospualyues| .am _...E 1 99v00| fenseung c000a-11| ossoay oppmes 784 €7 0zua ing ugnze | wenesey ‘A OP V'S ‘BI9Nd 0P Hd ompmiodiog) zep
cospualy veg ¥Zvo0| (ensewq| £0-000¢| osesag oppag| L 8152 Zasenr Ay Weineisoy | ewseorA oaRIg GIpnG ofk 9420 OlSIA I O/ 'A'D 9P V'S Ezeupers| cce
. enpoxenk o0 40L6%
sesell
OWUBIIUBSL.  juey|  £22100]  eEro0| rensewa] 00ged02] zounris| ossoag x AL o ousemsmsoeiss I el wengsoy
fowo| aynoxy A oynbosien "pag
soseib) IXon o suemqoun| A'D A T'H 9p § solssWYY 0aw spieuog o[
*lop edwey) | L€100| (enseunq Zo-unp-1 4} ossoog ones Opelog BlIEA(LEZ "BL OPRIOQ BHBA 100 09ZH| weingisey e
pAey op G se0RH OLON ‘pAID
Sl
oosuRIy UBg bop edwes ._._ €9500| |ensoUNg £00eq-11| oseday; omeg o kojandey =) op seiosuoRq Beig Hemesey WH-ezng o4 sze
&l
cospumi3 ues{, edwey| ~ ¥22400|  0l100| teasowi| govercz| zowrsr| osecaiy opmsas|  coupsH anued) Y1128 BusoRY oy P V'S ZONCHP0Y BRRIOH WRERSIRY ok Tsowered oon|
600 0t 505 SOUGTEA, ‘N0 9p 'S nfop jesepo| ]
cosppueiy ues|  counboorsi L o] ensewnal Loz ovor| ewsnpy| cped ueslopoquiny  jeBe1  “dey -o1zz2 ogoey 1511y e
d'0 0Zy# Bzobessz opeuby zien } v
p— SoSED | (7573 (A'D%p V'S "00eqy sumqowu) ) ezeg sumarg [
ORI WSS by eduaiy S0E00| tensaung COIBez|  osoaid AR OWlao e ugpes souy pug} PIoH Be
sesuib —EmaE ]
Xi bp eduiey) | 90€00| Jenseuwnq £0-BN-1g]  oseoalg oRieg COGISIH Qe 000EL "d"D +1Zit OWBLQ 2| 10I0H | SorNIos UB SBUpIES 7 SSUOREKGBH g/ U0 Jeg "weingsey| soc
1910H "Sejans3) § ) opisUoe uBg OREIEY 1BIOH N/A Uu) Aepiiol
ospuEL uss Z1o0| fensewiq topo-u| osoay opwes wejEy ueg L UPRIOS ‘SOUH ‘AlG) otop [ R ACUIL O/ SRS ZRIIEY ORI o7 4 S81 K25 RO o
©
avoxolo| o .
wwalsis | OMNEVINEL | mniy | omos | 9YOL joaNauasu | TEO0S 4vos3a Noovoiisvid  vINGI0D NOIOOZNIG oo VSN °a
3q oduL olaos3d| 30 vHo3d N
1830|3004
YHOZS




dYAVOS AQ PRST TISNG 0 NS B4 L1 L18() BRKUALOT) PUS LYSpU]

asrie

Bd|'d'D SZ0)# ZUORIBA-CONINY .:uu

Jeyuu [ K
cospuey ueg| vzeoo| tensuew| go-non-sz Lo 95 & 1 koW 9p oo m Hmin povad 9 # Joyus; esoipepy 8P pep 'eNO SSI| Z14
odspuely usg 91c00| jensuow| go-non-sZ] ng 2y b3 11 oy uenp wnou) ,. 15 # TEIpUIE] BUIPOYY B PRPIN “BAUND mms__ e
240K & 55 # 1emure) supIPON op papun ‘w0 sl o
ng Boesasy £1£00|  [ensuew|  GO-AON-GZ| -1 1 522 2w 61 R0 sH Op “AY)| . ; .
oospumyy ueg 1600f tensuour| go-non-sZ] 244 cuBymuY op usgEI3 “PNG Y g 0 &1 b #.1puIey EUOIPOY SP PEPIN “BOMUID SSNI] a0
Jpuroipou ‘ewop Eynsuos ‘eojuy)
EPURL UBG 8! £2600] jensusku; 90-ady-2 LTLZ# Spsiuod 0} SE # JeyiUE) MUD|PYY OP PEPIIN ‘BOND wwi__ [
cospuesj ues| 61c00| renswew] go-ron-sz owuo 1¢ "be3 Z0kew S vt fouoreione) 'sex y V2 & JenuE) eurspoyy op pepun ‘e SN 201
IPSUl ‘BUIBIXD BYNSLIOS ‘BN
"GREW Op § PP g
oospusig ueg| 1zc00] jensuew| go-non-sz] Eoouoii PN "be3 90v# SWeND 6 2 8 ey GUDIPoN 9P PERIN "ENND wm_z__ ™
oospual4 ueg 9v00|  fensuow SZ5Ng 11 £1 # SIS GUIDSIY 9P PEPIUN ‘B mw:__ son
oospuel4 ues zze00] (enswewr]  go-ron-sz) 9 SoEMENS 1L + # JeHw) eupipeyy op pepiun ‘eaid S| vo
: : uoipeus ‘BueI@ EyNSUC ‘Bl
R S handted Minnl v OWEL dD Socsa s € “WOko o doo & wnwe sefien yo) compped cowen ameo|
.&ﬂi ()
28100]  |Ensuew ZivoN | opeqeoy  ‘opday u
opipn_8p_ugpeouqy) ) el
ensuow| 0SGeL 'd'D 125-ueh18evdL e i o1
Ls00] uesfosy  some zawen  owseahp s &
TRTRe? RS OP VS SO0 UFS SoRnpam
caspualy ueg £€100| - jensuew SHA SO seaore op uppeowaey ) pixe) e
— Crnsiniesio T ek
o €1100| fensuow L8R OO 01 | oy ‘ot someonans Tom| ‘AD8P"Y'S 1a60 sopnpaid| - zo
: L YT
o01Bojoos (seoppuss seuqy ‘uppobje sew)
st 00| fensusw Ozl ) ot
i ; A5
woibgrooa) 10t00| tensuow o1 pragen ‘s 2012 : opwei3| TS PR S ___.E_s_h s
izl 40 iof muan_ Ay
ensucus| ORI P e lUsh
h ohiooy 1 UYL o oigt A biaiy a0 o ek opym)_uoo oo __es»
o SRR
ing oekory| ¥6¥00|  [Ensusty e _w_r 050%# EmeNd |, !nc.ﬂ nsaa op nit. ..ES.—. - )
g eoesesty] £9200|" fensuow 058 3 foug Ao <_ ©
y 3 05
Spueo 13 * 50b00| teneuew idednasdiiing Bhoyy odruo (S9(Rxe). Sou 60pegeIY) ‘KO op V'S ewyeoy|
ng v o 15200| jensuew s = e
gé_lgg

rs—u MOBPA - COPOY - "ued

026ZL°'d'D

[OJY 0LEZL 'd'D _ 800L# SUON OF|

— IDIZII0CHOY|

p seneq A sopued of vovﬁ:.n
»oeﬁvo: ‘opeyen “uorsnipg
]

‘NP V'S 'XOUNY SOWE B5BUCD OUIIALY

>

] (&
(-3 g 9

: a %

8] 8 SI

3 8..5.2 ‘opya) ‘X

‘NP V'S OpEqEdY Oy

nS esesesty|

6 efiopog 82v01 "ON

Y @ e ouwed onfiguy

( oy op opian A opilen ) e

Jenuy gfjeA jep ueuey| ¢

O'S Eijend 9p EoL3WY SSUOIKRIBAL] A'D 9P ¥ S 0IoH

[oIaoRI3d

3Q vHO34

mg
s 5 9p “oud| i
cosouRj ueg 52000 ﬁﬁas_m_ e PVTY Rp—— _w__m "A'D 9P V'S ‘SoueNIqouL) SouBIWEpRLIY Sid] orve
cospourlg ueg v61100 _wﬁa.sm_ Z08'ON o10u 01, B @p uoleye| swmInESel op ol UOD 10N, "N'D9P *v'S ‘soumiqouss) soweiwepuaLly snig| sy
02200 _E%s_m_ B1CZ "ON 00AlY ‘PG "D 8P V'S D3y miopesdo| seer
- SV
00800 jeatsouuy
! _m_ S0k oN e g ronN I0pRIRdO O/A A'D 9P V'S 'SlSUOd € Bl rez
cospualj ueg 60200| tansoung # o6 ZizroN & ounueg cosUEL4 BS00Y OpaIqo O/ Zeugunr upeqeIed snser| cesz
oospuRi4 ueg 12000| fensowiq _so.!.amﬂmmﬁm_ . SO6VE NS § "A'D9Q V'S #199nd 8P Hd orpeiodion)| 1esz
wwaisis | OINTINVLVHL onog | Oval {oaNauszy

NQIDO3uIa

YSIANT

28




VYOS 4 PAST] ‘B9Nd 10 MRS S Ul S9SN RIIUALIND PUS BHISAPU) $-LT Mpuddy
leouel edGl S0 J.r::dﬁ
mg oekoy| BUISNpU)|  ENOYD SPIpUY UEG]  COXIAY - BIGEN “Pe “LBD @ "W N_-!! swiqy ep opeqede| 'A'Q 9P V'S xaweRy
Tu_. il ‘OpEIly_Sp eouqe ‘gixe)
- Am ey 2ol e
ng Booses]Y| € _ouwwe) Wylep epepueas A egnbew gy AP y's tiowea iopezi 2
ng €z#q SYPIBLL SORBILGNIR) ‘A'DOP V'S UIDIN
CqEZ0 084 A" ol IE]
ing Boesesty| Send €SionY Gyl WP BouqE} ‘Zuowoiny Buisnpul B96L BRI NDOP VS n._.a:m _
g w5555 V] BH ORSUD)| - sﬁh_ €016 Js 5P V'S WRI(] SO0
ing esesesiy StV PN, wooeouge)  soweeusEyy
— SoEL L
g 4 Oloynorens op ugpospon ‘el
: . {sepueuEeq sepuoL SOOI TR SR
cospUBLL UBS jensuew| 016Z 'ON oueqod oy jop -s.m—n—:!..qﬂoxv AR QIS0 L
o] ;
oojunbodisty Jensuew| L-O0H SUEZUG B OUIBDL o oood opy op stﬁ .E“ om_ 1ZeL PR3 A0 8P V'8 1500 Aod me L, oanaiodiod sejue el
Comii | [ L [T
m UQPODIE 9P S8iq
QOSIURI UBS fensuaw| 08SZL 'd'D Zi 2y SOIOSRIN lop opeqeoy 4 opife) ‘opeyy ‘mxe)
oospuRL ueg jensuaus| O4¥eL "d'D V-Z0ET4 oueiio €2 sed  sopewsoipew op eouqe|
02624 'd"D IS JOPIGISIP 2111 soouowone] R,
0ojwnbosys} [ensuow BUISNPU| | GUON [BUISNPU| BUOZ| d - 0owe esdany e pezerd  Jmud  wied  ewsnpu) A'D9p V'S "ONi Bupuied conmpy
Z8I0CB060NIA I3 p - P
apuoD _w— 0ounboolsty; |ensuat efoug ObLZL 'd'D Look odiey Ues g Soptiel A sopel) ep eliqe) ‘e ) A'D P V'S ‘UBwReq
] ; TADPVI|
ing oekoyy| ooiBooig |ensuaw opweg asiA 6 nokgmamyy ‘paIg 5w P¥%H banyy op oo ep wiopuedo) Bigend sueouewy et oy ‘%
i N ‘AD 9| g seue, 'H
ing lensuew SRl nonpu; ontueg SUDUTUTZHA ' TH O (omfer ) ey A'Dop V'S sRUe] Sumey
00sI0URI4 UBS lensuow) emsnpu) ns_z_.a?m_ 1¥19 "ON seepinbip| oy ep opezneng K opeary ‘ixa ) KO OP V'S 1@ oo
epascin ) A oo saupades} e et
oospumjuss|  comujnbooisty Jensuow eysnpu) sejpquistng ovzy sewehion), i_!.._p .Hi_.r gy ADop v ‘Apherg
SeSEb| — 0GeLH| B e
ing vekoryl wdussy| lensusw) opnes TES o0V | oo adnjepens & ouwes, -y teudsoy| “eonio V'S'S [eeueg |uydso
ooHbrooel  commboorsy fensuou masnpulf  uotoo jeameuo HATERIO0 BRI 0 1901 ey "AD9P V'S 2uTg Wow seqpm)
suo sy 6YYGH €S0} B 0P IWED  $O0L#| { wongwis eiqy 4 sopeyy AD
s ! Pl b [onqndey & op sosuepq ‘Beig|sony op opws) A sopile ) ey P 'v's osiay sewe egeny ep G {BHisnpu| selue XINVEYL,
—opal]
OSBRI UBS |ensuew 0ZvZL 'd'D ¥Z5e# InS 61 | upreued op opayoued ‘eyoz