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Table A.1 Maximum Permissible Level for Conlaminants in the Discharge of Wastewater

into the Water Body

(NOM-001-ECOL-1996, Ministry of Environment, Natural Resources and Fishery)

Parameter River Natural and Artificial Reservoirs
use for agricultural furban public Protection of usa for agricuftural Jurban public
Irrigation uso Aqualic bita  {irrigation usa
PM PD P PD PM PD PM PD PM PO
Temperatuco (°C) NA NA 40 40 40 40 40 40 40 40
Grease and Oil (mg/l} 15 25 15 25 15 25 15 25 15 25
Floating Material absent |absent |absent |absent |Absent jabsent |absent |absent |absent fabsent
Settleable Solid (mV1} i 2 1 2 1 2 1 2 i
Total Suspended Solid {(mg/l} 150 200 75 125 40 60 75 125] 40 60
BODS (mg/) 1650 200 75 150 30 60 75 150 30 60
Total Nitrogen (mg/i) 40 60 40 60 15] 26 40] 60 15 25
Total Phosphorus (mg/) 20 30 20 30 5 10, 20 30 5 10
Assanic (mg/) 0.2 04 01 02 o1 0.2 0.2 04] 01 0.2
Cadmium {mg/) 0.2 04 0.1 0.2 0.1 0.2 0.2 0.4 0.1 0.2
Cyanide (mg/1) 2 3 1 2 1 2 2 3 1 2
Copper {mg/l) 4 6 4 6 4 6 4 6 4 6
Chromium {mgh) 1 1.5 0.5 10 05 10 i i.5 0.5 i
Mercury {mah) 0.01 0.02| 0.005 0.01] 0.005] 0.01 001 0021 0005 001
Nickel {mg/T) 2 4 2 4 2 4 2 4 2 4
Lead (mg/} 0.5 1 02 04 ¢.2 0.4 0.5 1 02 04
ZinG (mg/L) 10 20 10 20 f0 20 10 20 10 20
Parameler Coastal Waler
fish exploitation,  [recreation Estuary
navigation and
other use
_ PM PD M PD PM PD
Temperature (°C) 40 30| 40| 20| 40 40
Gréase and Oil (mg/) 15 25 15 25 15 25
Floating'Material absent Jabsent [absent [absent |Absent |absent
Settleable Solid (mV) i 2 1 2 1 2
Tota! Suspended Sotid (mg) 100 175 751 tes| - 75 125
BODS5 (maN) 100 200 75] 125 75| 125
Total Nitrogen (mg/l) NA NA NA NA i5 25
“Total Phosphorus (mg/l) NA~ [NA NA  [NA 5 10
Arsenic (mg/h) 0.1 02f 02 o4 o1 02
Cadmium (mg/) 0.1 0.2 02 0.4 0.1 0.2
Cyanide (mg/l) 2 2 2 3 i 2
Copper (mg/)) 4 6 4 6 9 6
Chromium (mg/) 0.5 1 1 1.5 05 1
Mercury (mgh) 0.01 002] 001 0028 001 002
Nickel (mg/) 2 4 2 4 2 4
Lead (ma/D 0.2 04] 05 i o2 o4
Zinc (mg/L) 10 200 - 10 20 10 20

PD: daily average, PM: monthly, NA: not applicable

Note:

- The pérmissible rangs of hydrogen potential (pH) Is from 5 to 10, :
- The maximum permissible limit of fecal coliform in effluent which is discharged into national water and land is 1,000 and
2,000 (MPN/100 mi) for monthly mean, and daily mean, respectively.
- The maximum pérmissible limit of eggs of helminth in wastewater which is discharged into Irrigation Jand is one egg per
Iter for alt the agriculiural products | ) :
and five eggs pet Ier for the agricultural products excep! legumes and vegetables which are uncookedly consumed.
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Table A.2 (1)

Environmental Criteria of Water Qualily (CE-CCA-001/89; Ministry of

Urban Development and Ecology (SEDUE)) (mg/t for parameters without indication)

Supply Source  [Recreation with  [Agricultural [Pasture [Protection of aquatic biota
Substance or Parameter of Potable Water|direct conlact lrrigation Freshwater Coastal Atea
Acenaphthene 0.02 - - - 0.02 {I) 0.01 (1)
2,4-dichlorophenoxyacelic acid 0.1 - - - -
Acryinitrile 0.0006 (ith - - 0.07 (I} -
Alkalinity (as CaCO,) 400 - - - {\v) (V)
Aldiin 0.00003 (it 0.00005 0.02 - 0.003 0.001
Aluminum 0.02 - 5 5 0.05 0.2
Antimony 0.4 - 0.1 - 0.09{) -
Assenic (i) 0.05 {Il) - 0.1 02 102(asAsH) [ 02(@sAsIIh_
Asbestos (fibers/f 3000 (1) - - - - -
Estheti; Aspecis v) V) ) V) V) V)
_Barium 1 - . - 0.01 05
Benzene (1} 0.014 {11y - 0.05 () 0.005
Benzidine {11} 0.000001 {HE) . - 0.02 (i) -
Beryllium 0.00007 (i) - {vn 0.1 0.001 -
PGB (Il 0.0000008 (I - - ~0.00001 0.000003 (1)
BHC ({if) (VII} - - - 0.001 () 0.000003 ()
BHC {Lindane) *0.003 {iH) - - - 0.002 0.0002
bis{2-chlorosthy!) ether 0.0003 (itn - - - (Vi) -
bis (2-chloroisopropyl) elher 0.03 (il - - (Vi -
bis {2-ethylhexyl) phihalale 32 - - (i) {X)
4-biomophenyl phenyl ether - - - - 0.01 =
Boron i - 07Xp | 5 - 0.009 (Xii}
Bromoform 0.002 (Il - - - -
Bromomethane 0.002 - - - - -
Gadrmium (1) 0.01 - 0.01 0.02 (X1 0.0009
Organic Carbon - - - - - -
{Exiraction with alcohol) 1.5 - - - - -
{Extraction with chlorofrom) 3 - - - - -
Cyanide {as CN) 02 0.02 -0.02 - 0.005 xil) 0.001 (Xiv}
Chlordarne () 0.003 (1) 0.00002 0.003 - 0.002 0.00009
{technical mix of Melabolitos) )
Rasidual chiorine - - - - _0.011 {Xii) 0.0075 (X1}
Chlorobenzeng 0.02 - - - ) XV
2-Chiloro-ethyl vinyl ether - - - - 05() -
2-Chlorophendl 0.03 - - - 0.04 01
Chioroform (i) 0.03 (1 - - 03() -
Chioionaphthalenas - - - - 0.02 {i) 0.00007 ()
Chloride (as CI) 250 - 1475 - 250 -
Dichloromethane 0.002 (Il - - - - -
Chloromsthana 0.002 () - - - - -
Vinyl chiorida 0.02 (1 - - - - -
Copper i - 0.2 0.5 xXvip 0.003 (X{V)
. _Fecal Coliform {(MPN/100mI) 1000 Xviin 1000 - Vil XV
Color (Pi-Co unit) 75 - - - (REX) (XX}
Etectric Conductivity (mmhofcmn) - - 1 (XX} - - -
Hexavalent Chromium 0.05 - 1 1 0.01 X1y 0.05 (X1}
DDD {In 0.0000002 (111 - - - 0.000006 () | 0.00004 (D
DDE (1f - 0.004 - 0.01 {I) 0.0001 {i)
DDT (i) 0.001 {iy 0.000005 - - 0.001 0.0001
Dichlorcbenzenes 04 - - - 0.04 0,02
1,2-dichloroethane (Il 0.005 . - - - 1.2 {0 Al
1,1-dichioreethylene (li) 0.0003 - - - OO Fred)]
1,2-dichloroethylene (I 0.0003 - - - {XX1) XD
2,4-dichlorophenol 0.03 . - - - 0.06 (I) 0.008'(
Dieldrin (1) 0.0000007 (Il 0.000003 0.02 - 0.002. 0.0007
Diethyl phthalate 350 - - - (ixX) 9]
1,2-diphenilhydrazine (1) 0.0004 {ili) - - - 0.003 -
2,4-dimethylphenol 0.4 - - = 0.02 -
Dimethyt phthalate 313 - - - {iX} X
2,4-dinitrophenol 0.07 - - - 0002 () 0.05
dinitro-0-cresol 0.01 {lll - - - . 0.01
2,4-dinitrotoluene (I 0.001 {11} - - - - 0.01
2,6-dinitrotoluens - - - - (ped1])] {XXIV)
Endosulfane (alpha and beta) (l) 0.07 - . - 0.0002 0.00003
Endrin 0.001 0.000002 - 0.00002 0.00004




Table A2 (2) Environmental Criteria of Water Qualily (CE-CCA-001/89; Ministry of Urban

Dovelopment and Ecology (SEDUE))

{mg/l for parameters withoul indication}

Supply Source  [Recreationwith  [Agricultural |Pasture {Protection of aquatic biota
Substance or Parameter _lof Potable Waler [direct contact Irrigation Freshwater  [Coastal Area
Ethylbenzene 1.4 - - - - 05
Phenol 0.3 0.00H - - DAKD) 0.06 (1
Iron 0.3 - 5 - 1 0.05
Fluorene 0.04 - - - Q.04 () 0.0004 {)
Fluoride (as F) i.5 . b1 2 1 05
Phosphale (asPO)) 0.1 - - - - KXV) 0.002
Elemental phosphorus (as P) - - - 0.0001 0.0001
Dissolved gases - - - - {(XXVi) (XXVi)
Grease and oil _ Absent - - - - -
Halormethane 0.002 (1 - - o 0.1 () -
Heptachior (i) 0.0001 (1) 0.600002 0.02 - 0.0005 0.0005
Hexachlorobenzene ooooOtQM) 1\ - 4 - - V) XVl
Hexachlorobutadiene (Il 0.004 (I - - - 0.0009 {i) 0.0303 (I}
Hexachloropentadiene 0.0 - - - 0.00007 {N) 0.00007 (1)
Hexachloroéthane 0.02 {li)) - - - 0.01 (I} 0.009 ()
Polynucleric Aromaltic Hydrocarbon | 0.00003 {11 - - - - 0.1
Isophorone 5.2 - - 1.2 0.1 (D
Manganese 0.1 - - - - -
Floating Material V2 V2 V.2 v V.2 V2
Mercury (Hg) (1IN 0.001 - - 0.003 | 0.00001 (XI) | 0.00002 (Xtp
Methoxychlor 0.03 - - - - -
Naphthalene - - - - 0.02 (i) 0.02 ()
Nickel 0.01 - 0.2 i XV 0.002 (X1
Nitrates (NO,) (as N) 5 - - 20 - 0.04
Niliites (NO,) (as N) 0.05 - - 10 - 0.002
Nitrobenzene 20 - - - 0.3 (N 0.07 {1}
2-Nitrophenol and 4-nitrophenaol 0.07 - - 0.002 () 0.05 (1)
Amrmonium nitrogen . - - - .. D06 0.01
N-Nitrosodiphenylamine (i) 0.05 (1) - - OV XXX}
N-Nitrosodimethylamine (i} 0.00001 (D) - - XV LX)
N-Nitroso N-piopylaming - - - - - - POviln {XXiX)
Dissolved oxygen (XXX} 4 - - 5 5
Paration 0.00003 - - 0.00004 0.00004
Cdor Absent - - - -
Pentachlorophenol 0.03 - - - 0.0005 (i} 0.0005 {§
pH QO 59 459 - LXK XXX
Sitver 0.05 - - - (XXX 0.002
Lead 0.05 5 01 (XXXIV) 0.006 (X
Tasto characleristics - - - - -
Selene (as Selenate 7} 0.01 - 0.02 0.05 0.008 04
Dissolved Solid 500 - 500 1000 - -
Suspended Sofid 500 - 50 - {(XX) (Xix)
Total solid . 1000 - - - -
Active substance to Methylene blue 0.5 - 0.1 01
Sulphale (SO2) 500 - 170 - .17 -
Sulphide {as H.S) 0.2 . - 0.002 0.001
Talium ' 0.01 - 0.01 () 0.02 (1}
Temperalure (°C) Natural condition - - Natural Natural

2.5 condition + 1.5] condition + 1.5

2,3,7,8-Telrachioiobenzo-p-dioxyne | 0.0000000001 - - - -

. @y !t
1,1,2.2-Telrachiofoethane (H) 0.002 (Il - 0.09 () 0.08 (1)
Tetrachloroethylens (1) 0.008 (111 - - 0.05 (i) 0.1 ()
Toluene 14.3 - - - 0.2 {i) 0.06 (1)
Toxaphen 0.000007 0.00003 0.005 . 0.0000002 | 0.0000002

: bil] (xt)
1,1,1-Trichloroethans (i) 18.4 {1} - - - 02N 0.3
1,1,2-Trichlofoethane () 0.006 (11]) - - 0.2 () -
Trichloroethylene {19). . 0.03 {tl} - - 0.01 0.02
2,4,6-Trichloiephenol {1} 0.01 (LN} - - - 0.01 - :
Turbidity (Unit scale of silicate} Natural condition - - - {X1%) XIX)
Zine: - - L I R - - 2 50 | (XXX - 0.08 (Xli)
Total alpha radioactivity (Bg/l) . © - a 0.1 0.1 0f | 01 01 -
Total bela radioaclivity (Bg/l) - i 1 1 i A




Note:

(i) the fimit value of this substance Is obtained from multiplying the reporied acute toxicity by 0.01.

(I} the substance which has persistence, bioaccumulation or risk of cancer, so that human exposition should at least be
feduced.

(111} the limit vatue has be extrapolaled with tho mathematical mode, so that posteriof revision could be modified to the less strict
value

(V) the reduction on natural alkalinity of waler body should not be more than 25%, when this natural atkalinity is equal or less
than 20 mg/ the reduction on natural alkalinily of water body should not ba admitied.

(V) the water body should be free from substances attributed to wastewater or other discharges which:
1. torm deposits which adversely change the physical characteristics of water;

2. contain floating malerial Ike particles, oil or other residues which appear unpleasant.

3. produce colot, odor, taste or turbldity; or

4. make aquatic blota undssirable or unpleasant.

(Vi) for continuing ircigation of soll, water should not contain more than 0.1 mg/l of besyllium, except for the case of alkaline soll
and of fine textuea where it can be apptied under the concentration o 0.5 mg/.

{Vil) 1he data indicaled as BHC includes the midure of isomers alpha, beta and epsilon.

V1) the value oblalned from multiplying the acute toxicity for freshwater organisms by 0.01 indicates that chloroalkyl estets
shou'd nol be largsr than 2.38 mg/.

{IX} the value oblained from muitiplying the acute toxicity for lfeshwater organisms by 0.01 indicates that the concéntration of
esters of phthatic acid should not ba greater than 0.0094 mg/l.

(X} the value oblained from muttiplying the acute toxicity for estuarine of ccastal organisms by 0.01 indicates that the
concentration of esters of phthalic acid should not be larger than 0.02944 mgfl

(X0} For irrigation of crops which is sensitive 10 boron, the water should not contain farger than 0.75 mg/l of this substance,
excepl for other crops for which the concentration lo 3 mg/l can be applicable.

(X)) the averags concentration of this substance during 4 days should not exceed this level more than once each thres j'ears.

{Xlil} the average concenlration of cadmium {micro- -g/i) during 4 days should not exceed the calculated value from the folrowmg
equation mors than once gach thres years:

(0 7852*In(hardness) - 3.490)
Cd {micro-gh=e
hardness =md/l as CaC03

(XIv) the average concentration of this substance during one hour should nol exceed this level more than once  each lhree
years,

{XV} tha value oblained from multiplying the acuta toxicity of chlorobenzenes byo 01 indicates that the concentration of lhese
{except dichlorobenzenes) should not be larger than 0.00250 mg/ in ordes to protect the freshwaler organisms.

{XVi) the value obtained from multiplying the acute toxicity of chlorobenzenss by 0.01 indicates that the concentration of these _
{except dichforobenzenss) should not be Jarger than 0.00250 mg/l in order to prolect tha estuarine and coastal drganiSms.

(XVH) the average concentration of copper {(micro-g/T) during 4 days should not exoeed the oalculated value from the following
equation more than once each three years:

(0.8545%In(hardness) - 1.465)
Cu (micro-gf = e
hardness =mg/l as CaCO3

(XVII) the organisms should not exceed 200 (MPN/100m in freshwaler or estuariné and coastal water, and maore than 10% of
monthly
samples should not exceed 400 (MPN/100 mi}.

(XDX) suspended solid (mc'udmg settleabie) in combmahon with color should nol reduce the depih of compensahon Ievel of hghl
for the photosynthetic actmty ta more than 10% from the natural value,

(XX lhls lovel is considered from the use of waler under medial condition of soil lexture velocity of mﬁltrahon, dramage, Famma '
of used irngahon, climate and lolerance of the cmps towards safts. Considerablé devialions of this parame!er make lhe usa of
this water insecure. :

{XXI) the value obtained from muftiplying the acute toxicity of dich!oroethylehes by 0.01 indicates that the concentralion of tﬁese
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should not be larger than 0.416 mgA in order to protect the freshwaler organisms.

(K1) the value oblained from multiplying the acute toxicity of dichloroethylenes by 0.01 indicates that the concentration of
these should rot be larger than 2.24 mg/t in order to protect the estuarine and coastal organisms,

(XX} the value oblained from mulliplying the acute toxicity of dinitrololuenes by 0.01 indicates that the concentration of these
should not be larger than 0.0033 mg/1in order to protect the freshwater organisms.

{XXv) the value obtained from muttiplying the acute loxicity of dinfirototuenes by 0.01 indicatas that the concentration of these
should not be larger than 0.0033 mg/l in order to protect the freshwater organisms.

POV} toltal phosphate, a measurs of phosphorus, should not exceed .05 mg/ for influents into lakes or reservoirs nor exceed
0.025 mg/l in lakes or reservoirs in order to prevent them from development of undesirable biological species and to control
accelerated eutrophication. For the case of rivers or streams, the concentration should not exceed 0.1 mg.

(V) 1otal concentration of dissolved gases should not be 1.1 times more than saturation level under the condition of prevalent
hydrostatics and atmosphere.

(XVil) the average concenlration of nickel {micro-g/l} during 4 days should not exceed the calculated value from the following
equation more than once each thiee years:

{0.8460%In(hardnass) - 1.1645)
Ni {micro-gM = e
hardness =mg as CaCO3

ECXVIN) the value obtained from multiplying the acute toxicity of N-nitroscamines by 0.01 indicates thal the concenltration of
these should not be larger than 0.0585 mg/l in order to protect the freshwater organisms.

(POLX) the value obtained from multiplying the acute toxicity of N-nitrosoaminas by 0.01 Indicatas that the concentration of these
should not be larger than 0.0585 ma/l in order to prolect the estuarine and coastal organisms.

(OO for dissolved oxygen, indicated lavels should be considered as minimum.
{XXX9 for hydrogen polential (pH), indicated levels should be considered as maximum and minimum.
(OO The variation more than 0.2 unit of pH from seasonal natural vatue should not be exceeded.

{XOXKiH) the average concenlration of silver (micro-g/) during 4 days should not exceed the calculated value from the following
equationmora than once each three years:

(1.72*in(hardness) - 6.52)
Ag (micro-g) = e
hardness =g/l as CaCO3

POCKIV) the average concentration of lead (micro-g/T} during 4 days should not exceed the calculated value from the foilowing
equation more than once each lhree years:

(1.273*In{hardness) - 4.705)
Pb (micro-g/H = e
hardness =mgf as CaCO3

(XXXV) the concentration of dissolved sofid which does nol have toxic effecis for any crops is 500 mg/, is between 500 and
1000 mgl for sensible crops, is between 1000 and 2000 mg for high productivity which demands special frealment, and is
between 2000 and 5000 mg/l for tolerant crops in permeable soil which requires special treatment. ]

For other par, in the production of sensible fruits, ralio of absorption of sodium (RAS) should be less than or equal to 4

and for pasture shoukd be between 8 and 18.

(oKD the average concentration of zinc {miceo-@/l) during 4 days should nol exceed the calculated value from the following
equation more than once each three years:

_ (0.8473*n(hardness) - 10.3604)
Zn (microgl) = @
hardness =mg/l as CaCO3



Table A3 Environmental Criteria of Water Quality for Aquiculture
(CE-CCA-001/89, SEDUE)
Parameter Unit Species
of Substance Téapia [Carp  |[Barge |[Trowt [Langostino Shimp |Mollusk
Arca-iris Bivalve
Color - Green - Bluegreen -
Transparent cm 45 30-50 45 45 15-25
Turbidity Unit of Jackson] 100 - - - 15 - -
Turbidity
Temperalure °c 24-30 20-30 20-30 10-15 18-34 26-30 15-30 -
pH 7-8 7-B5 658 7-85 7588 - -
‘Suspended Soiid  [mg - Tl 2570 - -
Dissolved Solid  [mgh - - - 400 - -
Dissotved Oxygen [mgA 124 5 4 7.8 | 79% of saturation 6 -
Level
Salinity ppm B T - - 12-14 2735 23-28
Alkalinity mal 54-200 100 20-200 5-31 - - -
Hardness mal 50-100 300 20-150 | 5-200 150 - -
‘Caibon dioxide  |mg/ - . 25 - R - -
Ammonia mgh - - 0.42 - - 0.1 -
Nitrogen of nitrite [mgA o 1 055 - 2 -
Nitrogen of nitrale [maA - - B - 5 -
Tolal phosphale  |man I R - - - 5 -
Fecal Coliform MPNAGOMI - - - - - - i4
no more than
of 10% of the
samples should
be larger of 43
Total Coliform MPN/100m} h - T - I T}
no more than
of 10% of the
samples should
be larger of 230
Aluminum mgi T 0.2 0.5 - . - -
Arsenic mg - 1 - - - - -
Barium mgl - 5 0.6 - - .
Cadmium ma - 0.05 - - - 0.005 -
Chromium (V1) mgA - 0.5 - - - - -
Chromium (IH} mgA - 1 - - - - -
Copper mg/ - 0.02 0.025 0.06 - 0.005 -
Cyanide maf - 0.025 - - - - -
lron mgA - 05 05 1 - - -
Lead mgA - 0.1 0.1 - - 0.005 -
Silicates mgh - - - - 100 - -
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Appendix B.1

Pollution Load Analysis

B.1.1 Coastal Water, Rivers, and Lagoons
(1) Coastal Water
Table B.1  Water Quality of Sea Water at Altamira Port and River Mouth of Panuco
River

(average value between August and November in 1998)

Surface layer Unit:mgA
Sampling Point
Altamira Pori River Mouth of Panuco River
ltems 1 2 3 1 2 3 4 5
Total Suspended Solid 28.8 5.1 i8.3 20.2 252 238] 1537 78.2
Phosphate 0.21 016 030 0.14 0.12 003} 003} 0.2
Inorganic Nitrogen 0.41 0.30 0.63 0.48 0.59 0.48 0.76 o041
BOD, i.60 160 1.57 0.50 1.00 0.50 1.05 1.10
Intermediate depth Unit:mg/l
ltem Sampling Point
Altamira Port River Mouth of Panuco River
1 2 3 1 2 3 4 5

Tolal Suspended Solid 261 18.0 12.0 185 21.0 2156 78.2 46.8
Phosphate 0.19] 0.12 0.29 0.08 0.i6 003 003} 015
Inorganic Nitrogen 0.40 0.30 0.38 0.44 0.39 0.36 0.60 0.40
BOD, 1.25 1.18 120 060 0.80 050, 0.701 0.50

Source: Secrelary of Marine

@

Rivers and lLakes

a) Panuco River Upstream (C/1)

Table B.2  Water Quality of Panuco River at El Alamo Station

Average value from 1990 fo 1897

Dry Season Rainy Season Whole Year
Parameler Unit (from Nov lo May) {(from Jun to Ocl)
Fecal Cofiform . [MPN/100ml 100 456 245
BOD, mghl - 1.81 1.02 1.51
COoD mgh 207 247 223
Ammonia-N mgh 0.037 0.057 0.044
Nitrate-N lmant 0.381 0.448 0.408
Nitrite-N mgA 0.006 0.006 0.006
Organic-N mgh 0.370 0.525 0.421
Total N mgh 0.788 1.036 0.835
Soluble P .Imgh 0.090 0.149p 0.114
Ortho P mg/i 0.042 G101} 0.067

Rainy Season: Jun — Oct
Dry Season: Nov - May

Source: CNA (Water Quality Monitoring Station)
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Table B.3 Water Quality of Upstream Part of Panuco River System
(Average Value, July 1997)

Tampeon [Moclezuma [Las Upstream |Downsfream |Downstream of [Upstream of
Parameter Unit River River Adjuntas [of Panuco [of Nanuce  |Chicayan River|Chila Lagoon
Total suspended solid [mg/l 76 53 91 25 33 46 17
Total hardness mg CaCO,ft 7198 289 413 563 408 385 526
Total alkalinity mg CaCQOy 157 264 184 193 206 i 196
Chloride mgfl 6.5 80 33 49 55 50 443
Phosphate mgfi 0.13 0.43 0.21 0.17 021 0.22 0.19
Grease and oil mgfl i7 1.6 0.92 1.06 04 1.16 1
Sulphate mafl 724 161 520 395 364 402 448
Kjeldhal nitrogen mgfl 234 1.78 227 247 1.69 233 2.27
Organic nitrogen myg/l 1.82 1.32 1.77 1.68 1.21 1.76 1.75
tH, nitrogén mgh 0.54 0.45 05 0.49 0.41 0.57 0.53
Nitrite nitrogen mg/l 0.0027 0.005 0.005 0.012 0.01 0.015 0.019
Nitrale nitrogen mgfl 0.2 19 0.42 1.34 0.91 0.85 0.86
COD {dichromate) mg/l 41.8 41 34.3 30.3 37 343 55.5
BOD, mg/l 3 1.25 2 2.3 4 25 25
Fecal coliform UFC/i00mi 670 581 677 49 1617 78 89
Total coliform UFC/H00m! 11152 3317 7922 19529 9841 1446 319
Efectric conductivity  [Micro Sfcm 1450 1483 1450 1387 1600 1190 2740
Waler temperature  |°C 327 32 328 309 31.3 31.8 315
PH 7.7 81 8 7.75 7.88 79 7.98
Dissolved oxygen g/l 7.82 7.56 8.19 8.16 9.27 925 918
Source: Estudio de Clasificasion del Rio Panuco, Segundo Informe {1997)
b) Tamesi River and its Freshwater Lakes (C/2)
Table B.4  Water Quality Data (average value in 1992-1997) for Tamesi Stations ang
Freshwater Lakes
Station
Tamesi R. [Champayan L. Puerta L. ChairelL. “Tancol L.*
Hem Unit Tamesi Allamira CFE* Pigmentos  [Toma de Agua
Electric Conductivity jmicro Sfem 895 867 1) 1199 : 884 1034
Hardness mgf 378 316 249 378 346 341
Calciumn mgl) 855 776 61.7 86.4 68.6 80.4
Magnesium mg/l 40.3 30.0 23.7 388 423 341
Polassium mg/fi 2.53 4.79 4.06 6.13 3.74 437
Sodium maglt 56.4 783 75.4 103.8 57.7 88.8
Chloride mgft 58 18] 119 193 76 150
Bicarbonale ma/l 232 166 154 - 178 202 200
Sulfate mgll 228 186 108 201 195 137
Tola! Nitrogen [man 0.875 0.608 0545 0.754 0.575| 1.02
Total Phosphorus mg/l 0.095 0.052 0.035] - 0048 - 0053 0.08
‘Disolved Oxygen mg/i 85 39 478 551 501 408
Grease and Oil mgf 42 51 4.1 ' - 50 ' 47
158 ) mgfl - 654 785 607 _. 858 670 755
BOD, mall 16 12 i4 27 18 37
COD maft 145 218 20.1 257 17.1 35.2
Detergent man 0.12 042 043 T 042 047 0.14
Fecal Coliform MPN/100mi 260 273 o) 123 64 137

*dala from 1992 to 1995

{Source: Waler Quality Monitoring Data Base of CNA)



w

¢) Marismas Lagoon (1)

Table B.5 Water Quality Data of Marismas

Lagoon

ltem unit May 10, 1996

Electric Conductivity micro Sfcm 62,510
Hardness mg/l 7,480
Calcium mg/l 221
Magnesium mgfl 1,630
Potassium mgf 11,900
Sodium g/ 11,900
Chioride mgh 18,700
Bicarbonate mgfl 188
Suifate mgfl 6,330
Ammonium-N ma/l <(.03
Total Phosphotus my/l 0.03
Disolved Oxygen magfl 06
Grease and Qil mght 47
155 mgh 125
BOD; mgfl 229
Detergent mgil 0.1
Fecal Coliform MPN/10OmI 8

Source: CNA
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B.1.2  Quality and Quantity of Industrial Wastewater

(1}  Altamira Industrial Port (A)

a) Administracion Portuaria Integral de Altamira (A/1)

Table B.6 Water Quality of Wastewater (Administracion Portuaria

Integral de Altamira)

Property of Wastewater

Parameter Unit

pH - 76
Temperature °C 26
Seltleable solid mi 1
Floating material - Absent
Grease and oil mg/l 12
Color PtCoscale | 45
coD mght 1176
Total suspended solid mgA 37
BOD _ mgfh 28
Aclive substance toward methylene blue ingfl - 0.01
Tolal cotiform MPNAOOmI 110000
Etectric Conductivity micto Sfcrm 1048
Claimed annual discharge volume mlyear 4000

(28,000%)

Source: Document on Wastewalér Quality and Discharge (CNA) ‘
* worker number has increased to 7 timés as many as that on reported day, and therefore,

the discharge volume is conected

b) Piutsburgh Plate Glass (PPG) Industries (A/2)

Table B.7 Water Quality of Wastewater of Pittsburgh Plate Glass (PPG) Industries

---: nol measured, *COD and BOD were analyzed on different day
Source: Document on Wastewaler Quality and Discharge (CNA)
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Parameter Unit Value Parameler Unit Value
pH - 6.06 Volatiles
Temperalure °C ' 1,1- Dichloro Ethylene  [mg/l <005
Setlieable solid mif 0.1 1,2-Dichloro Ethane magfl <0.05
Floaling malerial - Absent Benzene ma/l <0.05
Grease and oil mgfl 5 Telrachlorocarbon mgfi <0.05
~ Color mgf 221 Chloro Benzene mg/l <0.05
con* mgfl 17 Chioroform mgAl <0.05
Total suspended solid mgfl 1,000 Methyl Ethyl Kelone mgf <010
BOD* mg/l i.2 Telrachloroethylene mgl <0.05
Ex{ractable arsenic mgfl <0.1 Trichloroethylene mgil <0.05
Extraclable barium ma/l 26 Vinyl chloride mal <0.10
Exiractable cadmium mgll <0.005 Reactive cyanide mg/kg <0.5
Extractable chromium mght 0.01 Reactive sulfide . mg/kg <5
Exlractable lead mgh <0.05 Flowrale Ifs 349
Extractable mercury mg/l 0.0011 Authorized annual volume 1000m’fyear 1,100
Extractable silver mgfl <0.01 Monthly volume m¥month 91,600
Exiractable selenium mgfl - <01




o POLYCYD (C/3/1)
Table B.8 Monthly Average of Wastewater Qualily of POLYCYD in 1996-1998

1996
Parameter Unit Apr Jun Jull  Augl  Sep Ocli MNov| Dec
Temperature G 328 3207 350 333] 337 303] 324| 313
pH - 6.88 7.101 7.03] 6.98] 7.10f 6.89 7.13] 694
Phenols mg 0.007] 0.003] 0.014} <0.008] <0.006} <0.006] 0.010| 0.010
Settleable solid vt 0477 <0.1] <0.1f <01 <1 <01 <{.1 <0.1
1SS mg/l 2411 197 103] 133} 157 255| 2207 130
Grease and oil mg/l 13.8 71| 126 80! 166 <5 <5 <5
Floaling material - Absent| Absent] Absent] Absent] Absent] Absent| Absent| Absent
COD mig/} 476 547F 461 212y 351 450 327 56.0
BOD, mg/t 154 26.0| 261} 128] 16.4| 165] 138 178
Total Coliform MPNAOOM|  1.63] 550 1.74f 000 6557 1144 457] 843
Discharge volume [m%month | 33,400] 26,6060| 25,500] 24,900| 23,000] 16,800] 35,300; 18,400

1997
farameler Unit Jan Feb [Mar |Apr May [|Jun Aug Sep jOct Nov [Dec
Grease and Qil mg/l <h 44 78] 137} bH26] <25 69] 141 7.5 143] 349
Floating Material - Absent| Absent] Absent] Absent| Absent] Absent| Absent| Absent| Absert| Absent| Absent
Settieable Solid mil 0.2 0.5 0.3 08 0.2 0.1 <0.i 02 04 02 <01
55 mafl 13.2 225 i1.0 177 213 16.0 13.8 16.5 ird 13.3 8.5
BOD, mg/l 13 14.8] 398} 342 17.7 18.2 19.5 19.0 17.0 104 55
Total Nitrogen mgil - 1.18 i1 1.65 1.52 0.65 1.48 i.51 152 077 1.68
Nitrate mg/l - - -l <Gt} <04] <04 <01 <04 <01] <0A)] <0Ad
Nitrite mg/l - - <0.0f] <001} <0.01}f <0.01| <0.0%f] <0.01] <0.01] <0.01
Totat Phosphorus  |mg/l -4 024 0051 007] o011} 034f 0.09] 099 031 052 783
Cyanide mgfl - -1 <0.001] <0.001] <0.001] <0.001} <0.01} <0.1] <0.01] <0.01] <0.01
PH - - -F 743 1224 7.03] 695 7.51 6.88 7.48 7.2] 669
Fecal Coliform UFC/100mi 6.81 6.57 35 95 0 1 19] 234 215 2430 11
Dischaige volume [m¥month | 36,500) 33,8001 7,000] 35,500] 35,600 29,200| 19,800] 25,500| 37,900} 34,700{ 16,700

- Operation days days/month 42 47 37 kL) 37 31 22 32 37 24 i5

Arsenic : ngll - <0.005 - -1 0.0055 <0.1 - -{ <0.01
Cadmiom mgfl - <0.01% - -l <0.014 -1 <041 - -l <0.01
Copper mg/l - - <004 - -l <0.04 -| <0.04 - -l <0.04
Chromium mg/l - -1 <01 - - <04 -1 <01 -1 <04
Mercury “[mgA - <0.005 - -1 <0.005 4 <01 - <0.01
Nickel maAl - -1 <041 -] <0.01 - <01 - -1 <01
Lead mghl -| <007 -1 <0.07 1 <01 - -1 <04
Zinc ma/l - -1 o008 - -1 015 - 020 - -{ <0.05
Temperature ‘C 2031 303] 323 343] 335] 362 391 376] 358 333 36
coD ’ mg/l 327 - - - - - - - - - -
Flow I's - 18 - - - - - -
Phenols myg/l <0.C06 - - - - - - - -
Total Coliform UFCHooml| 5000 - - - - - - E - -

1998 .
Parameler Unit Jan [Feb Apt May [Jun Jui Aug Sep Oct Nov Dec
Grease ang Qil mg/t 7.50] 725 <5 7.25| 633] <60 525 <5 5| 8.25] 756
Floating Material - Absent] Absent] Absent| Absent| Absent| Absent{ Absent| Absent] Absent] Absent| Absent
Settleable Solid mil 0.2 16] <01 0.4 0.2] <0.1] <04 <01 02 <0.1] <0.1
TS5 mg/l 18.5 19.1 93F 521 20.0 5.7 222 i5.0 59.5 7.5 200
80D, mg/t 10.4 6.2 6.2 74| 23.0 7.4 236 i8.8 21.4 25.2 376
Total Nitvogen mafl 162 1.38] 160] 233] 144] 149] 11.74] 402] 186] 163} 420
Nitrate mg/l - ~ ] =<0.05] <0.05| <0.05| 06-1] O] <0.05 <10/ <1.0[ <10
Nitrife mg/l - J <0.04] <0.04] <0.04] <0.04] <004} <0.04| <0.04] <0.04 <0.04
Total Phosphorus - [mgh 034] 053] 0121 361 036] 0.18] 042 084 159 053] 054
Cyanide mg/ <0.0§] <0.01] <0.01] <0.01] <0.01]0.0046} <0.002| <0.002 0.075| 0.047] 0.045
pH 1. ) 747 710 640] 6221 17.14 660f] 677} 700] 655 657 594
Fecal Coliform UFC/100ml 8.5 738 146 120 0f 4686 149] 54.5 378 418 44
Discharge volume [m¥month | 45,500 36,400[ 36,500] 31,000] 39,600 42,400| 31,500| 24,300 35,000] 25,600 45,600
Operation days days/month 48 3 3% 28 35 31 28 27 37 23 41
Arsenic mg/ - C- - -] <0.005 - -] <0.005 - . -
Cadmivm mig/] - - -] <0.05 - -l <0.0%
Copper mgfl . - | <0.16 - | <0.16 - - -
Chromium mgfl - - ) <05 - -l <05 - - -
Mercury . |magn - - - -} <0.005] - - -| <0.005 ‘ -
Nicke} - {man - - - -] <0.28 - -l <0.28 -
Lead mgfl - - . -1 <026 - - <0.26 - - -
Zinc mgfl I - -1 04 - AL - - -
Temperature °C 27.8 -1 3170 313] 348) 357 350 342 33.3] 333 354

Source: Document on Wastewater Qualily and Discharge (CNA)
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d) Thermal Power Plant of Comision Federal de Electrictdad (A/3/2)

Table B.9 Wastewater Quality of Thermal Power Plant of CFE in 1993,
1995 and 1998

Parameter jUnit May-93] Jun-93] Aug-93] Jul-95| Aug-93] Dec-98
PH - 70 7.8 83 83 8.0 79
Tolal suspended solid mg/i 44.5 87.0 §6.0;f 2420 50 330
“‘Grease and oil mgf 526 576 670f 19.50 4146|590
Copper mgfl 063 0.35 - - 0.08 010
lron mgfl 1.00 0.80 - - 0.07 ¢.10
Phosphates mght .013 012 - 033 110}~ 220
Temperature ‘C 318 348 430 350 320 24.0
COD myg/l 64 32 147 125 - -
Totat coliform MPNAQOmMI 2,400 2 - 3,280 280 300
Total nitrogen mg/l - - - 4.31 - -
BOD mg/l - - - 418 56 48
Monthly discharge voluma [m¥month 185,902] 182,640 - - 1 191,883 103,929
Source: Document on Wastewater Quality and Discharge (CNA)

¢) NEGROMEX (A/3/3) @
Table B.10{a) Monthly Average of Wastewater Quality of Industrial
NEGROMEX in 1995 to 1999
] 1995 1996
Parameter Unit Jun Nov Jan Feb Jul Dec
Temperature ‘G 343 315 25.1 28.6 339 23.0
pH - 7.18 7.35 711 6.96 7000 © 723
Total coliform MPN/100mI 5960] 9,1207 18,700] 4,250 404] 1.880
Color Pi-Co scale 12 i6 14 25 10 17
Phenol mg/l <0004} <0.001] <0.001| <0.001| <0.001] <0.001
Aclive substance toward mg/l 007] 0.064 0.05 0.06 0.09 0.13
methylene blue ‘
BOD, mghi 243 210 167 2038 82 40.5
[073) maf 51.2 536 7 48.7 355 114.3
Hexavalent chromium mgA <0.001] <0.001] <0.001] <0.00i] <0.001} <0.001
Settleable solid mif <0.1 04 <0.1 <0.1] | <01 <0.1
Total suspended solid mg/l 250 208 129 20.8 265 8.5
Grease and oil mg/l 3.63 4.18 3.75 4.18 3 1.23
Acidity mg/l 10.4 105 9.0 76 10.2 18.1
Alkatinity ) mg/l 551 65.5 518 28.0 36.3] 1206
Eleclric Conductance micio Sfem 5880F 2870] 3,260 4,290F 4.860] 1,280
Floaling material ) - Abseni| Absenl{ Absenl| Absent] Absent] Absent
Monthiy discharge volume |m¥%month 21,100f 16,000] 35400} 6,880] 29,000 22,400
1997
Parameler Unit May Jun Lt [Oct Nov Dec
Temperature T C 32.0 341 34.0] 320 207 285
pH - 6.98 7.15 7.79 7.49 7.12 1.78
Fecal coliform MPN/100m 493 229 5721 - 210 460 200
BOD, - tmgh 49.8 411 47.7 14.4 14.5 100
Settleable sokid miA - - <09 <0.1 <0.1 <0.1 <01 <0.1
Total suspended solid mgf i24 19.1 10.0 65 97 990
Grease and oil mg/i 3.0 20 2.1 14 1.0 1.1
Floating matersial - Absent} Absentl Abseni] Absenl] Absent]l Absent
Total phosphorus mg/ <02 30 1.2 1.6 207 3.2
Tolal nitrogen mg) 33 3.4 06| - 02 0.8 0.2
Cyanides mg/l . <0.001}] <0.001] <0.001] <0.0175] <0.0175] <0.0175
Arsenic my/fl <0.001} <0.001| <0.001f <0.00t] <0.001| <0.001 .
Cadmium mgfl 0.0384] 0.0021] 0.0064] <005 <01 <0.06
Copper mg/l 0.0096| 0.0073] 0.0051] <0.12{ <0.22] <0.22
Chrormium mgl 0.0132| 0.0270] <0.007f <0.06] <0.32| <0.08
Mercurie ~ |mgn <0.601| <0.004] <0.001] <0004l <0.001| <0.001
Nickel mgfl 0.0224] 0.0127] <0.05] <0.25] <069 <0.175
Lead mg/l 0.0550] 0.0270] 0.0344 <0.2] <0.15] <0.132
Zinc mgl 1 0.0389] 0.0107] 0.0556 <0.2] <0.95] <0475
Monthly discharge volume [m¥menth 7.864] 11,785] 15,000] 15,000] 15000f 15,000

Flow meter is not functioned

Source: Document on Wastewatés Quality and Discha.tge {CNAY
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Table B.10(b) Monthly Average of Wastewater Quality of Industrial NEGROMEX
in 1995 to 1999

1998 1999

Parameler Unit Jan Feb Mar Apr May Jun Jul Aug Jan
Temperalure ‘G 215 259 259 293 309 328 315 310 263
pH - 8.12 1.25 8.65 8.03 7.95 7.40 7.64 1.27 7.70
Fecal coliform MPN/0OO 42 122 305 134 268 335 135 780 255

ml
BOD; mg/ 5.5 6.1 8.6 22 g4 3.0 7.8 12 50
Seltleable solid mvl <0.1 <Q0.1 <0.1 <0.1 <0.1 <0.1 <.t <0.1 <0.1
Total suspended solid mg/l 45 145 14.0 7.0 6.5 50 4.0 55 85
Grease and oll mg/l 1.3 26 i2 038 i8 0.6 0.9 1.0 2.3
Floating material - Absent] Absent] Absenl] Absent| Abseni] Abseni] Absent| Absent| Absent
Tolal phosphorus mgA 0.91 1.49 2.89 1.40 1.31 0.68 <0.1 1.10] <0.56
Tolal nitrogen mg/ 0.28 0.76 0.35 0.37 0.51 0.31 0.13 0.70 0.91
Cyanides mg/l <0.0175] <0.0175] <0.0175| <0.0175] <0.004] <0.004] <0.0038| <0.0039] <0.002
Arsenic mg/l <0.007 <0007} <0.007} <0.007| <0.002 <0.01 <0.01 <0.01 <(.02
Cadmium mg/l <0.015 <0.1] <0.094 <0.1] <0.062| <0.02] <0.02| <002{ <0.02
Copper mafl <0.45] <024] <013 <(.2 <0.8| <0.08] <0.084| <0.084) <0.087
Chromium mgfl <0.47 <0.5] <023 <03 <043] <0.035] <0.052] <0.035] <0.059
Mercurie mg/! <0.005] <0.005| <0.007] <0.005( <0.0007]| <0.0007] <0.0007[ <0.0007] <0.003
Nickel mgfl <083 <0.85] <085 <i| <045 <0.17] <0.05} <0.05| <0.14
Lead Jmgn <0.11] <048 <0.11] <02 <02| <008] <008f <008 008
4 Zinc mgh <(.57 <0.33] <0.055 <D.1 <0.07 0.015 0.128 0.044 0.350
% Monthly discharge volume |m?/month 15,0001 15,0001 15,000] 15000 9618 1,671 21,530] 20,075] 15486
Flow mieler is not functioned

Source: Document on Wastewater Quality and Discharge {CNA)

(2) Conejo Lagoon {I3/1)
a) BASFE (B/i/1)

Table B.11(a) Wastewater Quality of BASF Mexicana in 1996-1998

1996
Parameter Unit Apr Jul Aug Sep Qcl Nov Dec
Grease and Ol mg/l 2.9 13.2 1.9 9.1 0.2 15.0 18.5
Sedimentable Solid mb1 0.2 03 0.1 0.2 02 01 <0.1
Total Suspended Solid mg/l 46,7 24.6 18.1 386 40.7 37.0 250
80D, ma/l 207 54 . 3290 4.4 6.0 6.0 4.0
pH - 7.47 7.07 716 7.79 7.34 6.91 7.07
coD mg/l 100 186 206 169 97 170 a6
Phenols mgfl <0.001 0.002{ 0010 0.003 0002 0.001 <0.05
Total Coliform UFC/100m! 29,100 21,700 17,700 11,000 1,840 19,500 10,600
Monthly Discharge Volume [m¥month 5,790 19,938 17,062] -~ 14,585 14,632 17,495 15,023
operalion days Daysfmonth 9 30 30 30, 30 30 . 29

Source: Document on Wastewater Quality and Discharge (CNA)
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“Table B.11(b)

Wastewater Quality of BASF Mexicana in 1996-1998

1997 .

Parameter Unit Jan| Feb Mar Aprp  May Jun Jull  Aug| Sep Qct]  Nov Dec
Grease and Oilimg/1 200] 140] 105] 13 118 7.5] 46.0 45 48 88| 135 133
Floting mg/l Absenti Absent| Absent] Absent] Absent] Absent| Absent| Absent]| Absent| Absent] Absent| Absent
Material
Settleable myl <01} <01 06 0.3 0.2 1.0 38 <01 03 13 24 13
Solid
Total mg/l 36 33 120] 1525 L 120 334} 1155] 625] 535 263 59.5
Suspended
Solid ,
80D, my/l 4.7 106 5.2 8.5 1146] 301 96 19.8 13.7 10.9] 274 47.0
Total Niteogen lmgll 5.68 - - - - - - - - - Co- -
Total mg/l 0.23 - - - - - - - - - - -
Phosphorus
Cyanide mg/t A1 0Mp 012 0.10f <0.001] <0.001| <0.001} <0.001| <0.001| <0.001} <0.001} <0.001
pH - 6.75| 698 7.28 740 7.38F 7.47 7.65 7.26] 7.09| 695 6.00 7.30
Fecal Coliform {UFC/ 43,200| 27,900 33 443] 385) 529 731} 67.4| 144| 598 197} 845

100m] -
Arsenic mgfi <0.005} <0.005] <0.005( <0.005| <0.005] <0.005] <0.005] <0.005| <0.005} <0.005] <0.005] <0.005
Cadmium mg/i 0.01 0.01 0.1 0.01] <0.011 <00t} <0.01] <0.0%] <0.01} <0.01] <0G.01] <0.01
Copper mag/l 0.016] 0.021] 0.033} 0.028] <0.04] <0.04] <0.04] <0.04] <G.04] <004] <0.04] 005
Chromium mafl 002f 001 002 002] <0.1] <01 <01] <01 <01} <0t <01} <04
Mercury mgfl <0.005} <0.005] <0.005} <0.005] <0.005] <0.005] 0.6065] <0.005| <0.005] <0.005| <0.005] <0.005
Nickel mg/l 005 0.06] 007} 006] <0.1] <01] <014] <01} <01} <01 <0.1] <0.4
Lead mafl 0.04f 003] 005 0.04] <0.07] <0.07] <0.07] <007} <0.07] <0.07| <0.07] <0.07
Zinc mgd] 0.600; 0.062] 0.054] 0.039] 0.053] 0.048] 0.085] 0.095} 0.075] 0.625 0.060] 0.073
Temperature - 20 23 22 23 31 32 31 31.5F 305 295 25 23
coD mgfi 155 . - - - - - - - - - -
Flow Vs 8.9 8.8 83 9.7 9.7 9] 10.85 i1 111 1.1 1.1 111
Phenols mg/i 0.602 - - ~ - - - - - -1 - -
Total Coliform |UFC/ 138250 - - - - - - - -

100m!
Egg of orall nd nd nd nd - - - - - -
_Helmintos
Monthly m’/ 15,427 15,109] 15,515] 16,317] 16,666} 21,579| 17.838] 20,530] 19,040 23,.945) 25,213] 26,173
Discharge month )
Volume ‘
Operalion days/ 23 22 24 - 24 21 29 25 27 24 27 211 20
days month N :

1998 ) -

Parameter  jUnit Jan Feb] Marl Api] Mayl  Jun Jul] " Oct]  Nov|Dec-98] Jan-99
Grease and Oiljmg/ 175 7.7 6.5 8.7 7.37 280 120] t46] 240 129 11.0
Floating mgfl Absent | Absent| Absent] Absent] Absent} Absenl} Absent] Absent| Absent| Absent] Absent
Material '
Seltleable mi 0.075| <0.1 <0.1 <01 0.73] 0125} <01 <01 i <01 0.05
Sohd ' :
Total my/l 635 235| 355 585 66.0] 645F 41.0] 1.0 440 240] 275
Suspended : :
Solid )
BOD, mg/l 17.5 16.9 6.7 29.8] 2693 9.0] 228 97| 64.0f 250 20,0
Cyanide mg/l <0.01 <0.01] <0.01] <0.01] 0.018] <0.01] <0.01] <0.01| <0.01} <0.01] <0.01
pH - 653) 665 708 705 733 684 7.39] 677 713} 668 7.19
Fecal Colform [UFC/ 2 2 25 0 315 0 0 37 <3 26 <3

100m!1
Arsenic mgll <0028 | <0.028 <0.028] <0.028] <0.028] <0.028} <0.028] <0.028] <0.028} <0.028| <0.028
Cadmium mg/l <0.015 0.01 0.01 0.02{ 0.01 0.01 0.02{ 0.01] <0.01 0.01] <0.015
Copper mgfl <0.025] 0.035] 0019 <0.025] 0.036] <0.025] 0.030] <0.025] <0.025} <0.025] <0.025
Chromium mg/l <0.1 <01 <01] <0.4] <0 <01} <04 <0.i| <0.05] <0.05| <0.1
Mercury mq/l <0.002 | <0.002{ <0.002| <0.002{ <0.002| 0.003} 0.007] <0.002| <0.002] <0.002| <0.002
Nickel mag/l 01 <0.1 0.1 0.1 0.1 0.1 <0.1 0.1 <0.1 0.1 00
Lead magl 008 0.04] 007} 008] 009 008] 009]<0.068 0.10f 0.09] 0.07
Zinc mg/l 0.07] 0.03] 003} 007] 038 041} <005 007} 039 047 007
Temperature - 23 225 24] 26.5] 295] 325 3 221 275 251 215
Flow I's 1.1 #1.14 111 1.1 1.1 10.4 1.4 1.1 13.9 139] 111
Monthly m/ 23,812] 25,701] 20,961] 26,268| 18,644] 25,020] 26,891{ 19,017} 33,528] 24,170] 23,992
Discharge month
Volume
Operation days/ 19 21 20 19 22 20 20 23 18 19 18
days month

Source: Docurnent on Wastewaler Quality and Discharge {CNA)
nd: not delecled
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b) Grupo Primex (B3/1/2)

Table B.12 Wastewater Quality of Grupo Primex in 1994-1995 and 1998
1994* 1995*
Parameter Unit Oct Nov Dec Jan Feb Mar
Temperature ‘G K| 3 29 26 25 26
pH - 8.1 7.6 7.3 7 66 73
Electric conduclance Micro Sfcm 2,780 2681 2674 1.695 2.232 2,008
Total suspended solid mg/l 95 53 63 69 238 122
Seltleable solid m¥l 0.99 0.1 0.1 0.14 0.99 0.79
Color Pt-Co scale 12 13 12 16 18 i8
Phosphates mgAl 205 1.7 0.83 0.64 1.19 133
Grease and oil mg/l 13 34 32 295 17.7 62.4
Total nitrogen mg/l 1.37 0.54 0.2 0.12 062 1.07
Hexavalent chromium mg/l 0.005 0.005 0.005 0.005 0.005 0.005
Aclive substance loward [mgl 0.09 0.25 0.13 0.1 0.1 0.2
methylene blue
Cadmium mgA 0.0005 0.0005 0.0005 0.0005 0.6005 0.0005
Phenols mg/l 0.044 0.062 0.059 0.11t 0072 0.093
BOD; mgfl 255 287 345 357 181 349
Tolal coliform MPN/100m! 12,700 233,750 192,250 112,000 45,850 34,000
cob mg/t 508 482 685 572 462 912
19g8**
Parameler Unit Jan-Mar Apr-Jun QOct-Dec
Fecal coliform MPN/1COm} 23 11.8 922
pH - 7.3 6.5 6.5
Grease and oil mgft 7.66 i7.3 47.38
Total suspended solid migh 105 383 70.2
BOD, . fmgn 600 301 609
“Total nitrogen man 1.09 i 6.96
Total phosphorus mg/l 0.18 -0.54 0.7
Arsenic mg/i 0.003 0.0025 0.005
Cadmium mg/l 0.027 0.025 0.026
Cyanides mg/l 0.005 0.005 0.025
Copper mg/l 0.08 0.8 0.08
Chromivm mg/t 0.25 025 0.24
Mercury mgfi 0.603 0.0025 0.005
Nickel migh 0.14 0.14 0.13
Lead g/ 013 0.18 0.25
Zinc mgil _ 0.721 0.68 0.304
Three months volume " {m%3month 369,409 300,288 310,066

Source: Document on Waslewater Quality and Discharge (CNA)

* Montaly éverage
** Quarlerly average
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¢) Internacional de apeles del Golfo (B/1/3)

Tahle B.13  Water Qualily of Wastewater (Internacional de

Papeles del Golfo)
Parameter Unit Concentration

pH - 1.7
Temperature °C 30
Seltleable solid mil 5
Floating material - Absent
Grease and oil mygfi 225
Color mg/l 70
CcOoD maf 400
Tolat suspended sofid ngf] 154
BODs mg/l 172
Active substance toward methytene biue mg/l 1.3
Toatal coliform NMP/100mI 110,000
Electric conductivity micre Sfom 1298
Flow rate s 3425
Authorized annual volume mifyear 103,000
Monthly discharge volume m*month 9,000
Source: Documant on Wastewater Quality and Discharge (CNA)

d) Fibras Nacionales de Acrilico (Finacril) (B/1/4)

Table B.14 {a)

Wastewater Quality of Fibras Nacionales de Acrilico in 1996-1998

1996* i997* :
Parameler Unit Jun Jul Aug [Sep |Oct Nov |bec [Jan feb Mar
Temperaluie G 250f 247 256} 253| 245 224 186 20.7 2.7 232
pH - 6.96 76] 8.35] B8.14| 754 765 802 751 1.70 712
Electric Micro 4,770| 5.506) 4,274] 3,248) 2509} 2,272| 2378} 1,882 1,781 2,606
conductivity Slem
Color - 40| 1.45] 391 2.44) 14s61] 1.18] 168 155 093 1.20
Total phosphates  |mg/l o1 0.40] 0.14] 009 044 0.18] 029 043 0.40 042
Tolal nitrogen mg/l 264] 1.22] 284] 209 360 298 236 3.70f 2.88 1.58
BOD mg/l 26.4| 466f 458] 498} 510} 39.2] 500; 398] 478 36.1
coD ngll 85 95 1i2 120 108 100 106 75 105 100
Grease and oil mg/l 6.1 6.7 6.2 9.4 47 33 [ A 48 29
Tetal  suspended|mgi 420] 550 595) 693] 551] 57.9] 545] 405 434 41.0
solid .
Phenols mgfl <0.01] <0.01| <0.01] <001} <0.01] <0.01] <0.01] <0.01] <001] <0.01
Settleable solid mi/ 06 0.9 06| . 07 0.8 0.3 05]. 08 06 0.8
Cyanides mgfl 0.0i3] 0.020] o.o018] 0.009] 0.020] 0017} 0.020] 0.019] 0018} 0018
Coliform MPNAO | 1,230 3,520} 3,470] 3,890] 4.050f 2.960f 2,900 3,150 2,750] 3,240

Oml L

Floating matter - Absant] Absent] Absent] Absent| Absent} Absent| Absent] Absent| Absent| Absent
Monthly discharge |m*/mont | 95.465{ 92.310] 84.282| 82,214 81,801| 74,910| 82,720 87,307} 64,858| 77,497
Velume

Source: Document on Waslewater Quality and Discharge (CNA)

* Monthly average

** Quarterly average
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Table B.14 (b) Wastewater Quality of Fibras Nacionales de Acrilico in 1926-1998

Maximurn lirnit | 1997°* 1998~
Parameter Unit Monthly Jul-Sep OctDec  [JanMar  [Apr-Jun Jut-Sep Oct-Dec

average
Fecal cofiform  JMPN/100ml 1,000 403 96 286 309 4,450 7
p - 5-10 6.78 1.00 6.30 7.80 715 7.35
Temperalure °C 40 235 21.2 22.4 257 26.5 20.1
Grease and oil  [mg/l i5 56 66 75 <5 <5 10.5
Fioating material | - Absent Absent Absent Absent Absent Absent Absent
Seltieable solid  [ml 1.0 33 0.3 0.1 02 02 <0.1
Total suspendedimg/l 75 96.2 331 210 327 17.0 24.0
solid
BOD, mg/l 75 86.6 99.2 247 406 724 271
Totak nitrogen  |mgfl 40 27 358 15.7 42 13.0 327
Total phosphorus|mg/l 20 2.47 4.03 2.52 1.69 3.07 8.c4
Arsenic magf - 0.2 (.01 <0.01 0.005 <0.005 <(.005 <0.005
Cadmium mgfl 0.2 <0.01 <0.01 0.052 <(.05 <0.05 <0.027
Gyanides mg/l 2 <0.01 <0.01 0.01 <0.01 <0.002 0.045
Copyper mg/) 4 <0.04 0.06 0.47 <0.16 <0.16 <0.08
Chromium mg/l i 0.055 <0.1 0.5 <{(.5 <Q.5 <(.24
Mercury mg/l 0.01 <0.01 <0.01 0.0t <0.005 <0.005 <0.005
Nickel mg/l z <0.1 <0.1 0.28 <0.28 <0.28 0.147
Lead mgfl 0.5 <0.1 <0.1 0.26 <0.26 <0.26 <0.26
Zinc mgft 10 0.471 0.35 0.23 0.23 0.185 0.26
Discharge m*3month - 294,282 241,127 189,923 262,935 195,116 122,815
Volume
Source: Document on Wastewater Quality and Discharge (CNA)

* Monthly average

** Quarterly average

e) GE Plastics (Polimar) (B/1/5)

Table B.15 Monthly Average of Wastewater Quality of GE Plastics
(Polimar) in 1995

1895 ]

Parameter Unit Jan Treb  [Mar Apr May Jun
Temperalure °C 2186 234 258 25.1 26.3 259
pH 828} 8.20 8.65 877 8.43 8.35
Tolal suspended solid mgh 36.5 35 415 40.5 271 340
coD mig/l 52.1 363 45.9 363 446 54.3
BOD, mg/l 17.8] A3 55 7.8 15 82
Seltleable solid miil |<b <i.0 <1 <1 <0.1
Fluorides magfl 034 o041 031] o028 o008 034
Grease and oif mg/l 59 B4 23 6.7 0 6.8
Phenols mgfl 0.011}<0.01 <0.01 <0.01 <0.01 <0.01
Flow rale s 981 : 8.00 8.60 9.25 9.18 8
Monthly discharge volume rf_l’lfﬁonlh 26,275] 19,354 23,034 23',976 24588 22576

Source: Documents on Wastewater Quality and Discharge (CNA)
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3

f

Industries in Small and Medium Scale Industrial Estate (13/1/6)

Table B.16 Wastewate Quality of Industries in Small and Medium Scale
Industrial Estate

Parameter Unit Operadoray Johns Manvifle |Tectno Asfalio [Asfaltos y
Comercializa-  [Industrial del Gollo Derivados
dora Trevi Plus  {BM/6 (2)) (Bri/6 (3)) Mexicanos

_ _ (BHIB (1)) (BI4/6 (4))

Total cotiform MPN/M0Om} 0 - 360,000 110,000

Fecal coliform MPN/10OmI - 2

Color Pi-Co scale i0 - >500 30

Efectric conductivity micfo Sfem 3,020 2423 1,559 956

BOD, mg/l 0.81 26.4 125 42

COD mg/l 36.1 197 261 30

Grease and oil mgfi 175 5 24 1.9

Floating material - Absent Absent Absent Absent

pH - 78 58 75 7.7

Aclive substance mg/l <0.1 3.90 743} 0.09

toward methylene blue

Setileable solid ma/l - - 5.0 0.1

Tolal suspended solid mgA 6.0 19.5 150 200

Temperalure C 29 33 30 30

Annual discharge volume |mYyear 2,765 303 438

Source: Document on Waslewater Quality and Discharge (CNA)

Panuco River (C)

a) Sea-food Processing Industries (C/3/1)

Table B.17 (a) Wastewater Quality of Sea

-food Processing Industries

Basilio Reynaga Restaurant
Camarones de Gollo  |Martinez ¢l Pollo
Parameter Uit discharge |discharge |Discharge [discharge |Marino
i 2 1 2
pH - 1.26 7.87 7.60 7.40 8.52
Temperature C 30 25 28 29 27
Settleable solid mifl <01 15 0.2 0.9 0.2
Floating material - Absence| Absence| . Absence] Absencé| Absénce
Grease and oil mygfl <1.0 1.0 938 20.8 23
Color units 20 10 10 10 10
COD magll 312 564 1,008 484 69
Toltal suspended solid |ma/l 67 146 109 96 76
BOD; rrgil 287 545 935 467 -
Active substance mg/l 38 408 25 4.7 0.3
toward  methylene '
lue ‘ . ) ) S

Total celiform MPN/100 110,000 110,600 110,000 110,000 11,000

mt
Eleclnc conductivily  [micfo 1,348 241 4,330 2,220 950

Slem
Total phosphorus ma/l - - - -
Ammonia N mg/l - - - -
Kjeldhal N mg/l - - - - -
Fecat coliform MPN/100 - - - - -

ml
Annual discharge mfyear 207 2,193 1,683 4,862 3,636
Volume
Source: document on Wastewater Quality and Discharge {CNA)
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Table B.17 (b) Wastewater Quality of Sea-food Processing Industries

Luis Impulsora Exportadores (Pescafina Francisco
Gonzalez de Pescados |Associados  |Tampico Javier
Parameler Unit Aranda ¥ Mariscos Marquez
pH - 7.85 7.50 7.10 7.79
Tempeiature ¢ - - . 18 .
Seltieable sofid mifl 01 01 30 -
Floating material Absence Absence Absence -
Grease and ol mgfl 10.9 1.5 6.3 39 <5
Color unils - - 95 60 -
cob mg/l 258 203 1,440 2,526 -
Total suspended solid [mg/l 67 5 170 "
BOD, mgfl 234 37 405 1,860 81
Active substance mgfi 59 - 0.0 0.2 -
toward methylene
blue
Total coliform MPN/100 >1§0,000 - 110,000 4 388
mil
Electric conductivity  |micro 1,420 1,895 -
Slem
Total phosphorus mg/l 1.8 325 -
Ammonia N g/ <01 - - - -
Kieldhal N mg/l 64.1 - - - -
Fecal coliform MENA0D 2,295 - - - -
mi
Annual discharge myear 455 14,602 2,400 3,600 2,080
Volume

Souice: document on Wastewater Quality and Discharge (CNA)

b) Refineria Madero (PEMEX) (C/10)

Table B.18 (a) Monthly Average of Wastewater Quality of
Siete y Media (Refineria Madero, PEMEX) in 1996-1999

1596 1997
Parameler Unit Jut lAug  [Sep - [Oct Nov Jan
BOD; - [man 2751 220 280] 229] 328] 335
coD mgfl 447] 297 227 343] 418| . 558
Grease and Ol mg/l 218l 63 200 116] 508 17.3
Ammonia N mg/l i4 0.7 15 22 30 52
1SS mg/l 204 303] 260] 348 312 343
Phencis mgll 157 0.0 o04tf 010] 020 0z7
Monthly discharge [m¥month | 60,107} 42,346] 42,995| 40,504 30,622| 58,754
Volume

Source: Document on Wastewaler Qualify and Discharge (CNA}
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Table B.18 (b) Monthly Average of Wastewater Quality of Siete y Media

(Refineria Madero, PEMEX) in 1996-1999

1998 1999
Parameter Unity Jan Feb Mar Apr May Hun Jut Aug Nov Dec |Jan
Grease and Ol [mg/ i3 1057 145 90| 415 8.0 272 800 200 515 735
Floating Material  imgfl Absenti Absent] Absent] Absenl| Absent Absent} Absent! Absent| Absent| Absent] Absent
Seltleable Solid  |mWA <0.1] <01 <01] <04} <0.1 0.1 <04 <01} <01 <01| <04
188 mg/l 33.0| 274] 309 553] 110.0] 230] 445] 102.7] 290] 692 640
BOD, mg/l 253 184| 279 334] 482] 588 3107 745] 530] 458] 745
Total Nitrogen mg/i 8.2 6.6 72 i2.6 224 7.7 1.8 7.4 12.4 10.7 124
Tolal Phosphorus [mgfl 023 190 048] 067 050} 138 1.24] 028 1.16] 085 281
Cyanide mg/i <0.i] <001 <001] <0.01] <0.01] <001] <0.01] <0.0%f <0.025] <0.01}p <0.02
pH - 7.4 7.5 7.8 7.95 7.4 6.9 7.45 7.4 74 7.7 77
Fecal Coliform UI;CIIOO 7.676] 9,160| 4,129] 87828 2411} 2,408 329| 3920f 1.656] 5957| 1,106
Arsenic $gﬂ <0.005| <0.005] <0.005} <0.005| <0.005] <0.005] <0.005} <0.005] <0.006] <0.01} 0.007
Cadmium mgfl <0.054} <0.054] <0.054] <0.05] <0.05f <0.05| <005 <0.05] <0.033| <0.0t| <0.026
Copper mgfl <0.16] <0.16] <0.18| <0.18] <0.16] <0.16] <0.16] <0.16] 0.12] <0.04] 0.116
Chiomium mag/fl <05 <05] <051 <05 <05 <05 <05] <0.05] <0.037] <01} <0.024
Mercury mg/i <0.,005] <0.005| <0.005] <0.005] <0.005| <0.005] <0.005] <0.005] <0.005] <0.01] 0.009
Nickel myg/l <0.28] <0.28] <0.28| <0.28] <0.28] <028| <0.28 0.47] <021 <0.4] <014
Lead mgfl <0259 <0.1 <0.1 <0.1 <01 <04} <0.18] <02} <02 <01 <0.2
Zinc mg/fl 0.19 039 0.40 041 0.61 047 017 0.31] <0.06 0.32 0.56
Temperature °C 516] 274| 253 280] 328 313] 307 310/ 270] 2507 1920
Monthly discharge {m¥month | 42,075 20,417] 22.632] 24,106 23,032] 22,418] 27,668 39,195] 40,574} 22,072{ 30,922
Volume
Source; Document on Wastewater Qualty and Discharge (CNA)
Table B.19 (@) Monthly Average of Wastewater Quality of
Varadero {Refineria Madero, PEMEX) {in 1996-1998)
1996 . 1997
Parameter Unit Jul Aug Sep Oct Nov Jan
BOD; mg/l 758] 723 81 734 65 100
coD mafl 451 367 383 630 700] 1,078
Grease and Qil mg/l 303 29.8 135 841 172 47
Ammonia N mgll 184 7.2 10.1 357 325 509
Ts$ mgh s04| 207) 23| ses| 14| 54
Phenols mghi 521 29]- - 40 38 34 59
Monthly discharge jm*month |368,5861381,426]|293,432]277,405; 253,251 1?9,323
Volume

Source: Document on Wastewater Quality and Discharge {CNA)
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Table B.19 (b} Monthly Average of Wastewater Quality of Varadero (Refineria Madero,
PEMEX) (in 1996-1998)

1998

Parameter Unity Jan-98| Feb-98| Mar-98] Apr-98| May-98] Jun-98| Jul-98] Aug-98] Nov-98] Dec-98
Grease and Oil  |mg/l 164 9.5 265 12.5 21.5] 295 224 18.6 29 89
Floating Material [mgA Absent] Absenti Absenl Absent| Absent| Absent| Absent] Absent| Absent| Absent
Sellleable Solid  [mli <01 0.25 0.2 <01 01 01 <(.1 <0.1 <01 <0.2
1SS mgfl 44.0 o 250 18.0 503 374 435 305 27.5 442
BOD; mafl 56.0 234 80.2 84.9] 1684 695] 1066| 683 170.0 74.2
Total Nitrogen mgfl 423 349 739 7341 1001 273 49.6 334 69.9 342
Total Phosphorus [mgfi 023 050 0.63 0.91 0.52 1.77 1.68 0.20 1.60 1.90
Cyanide mg/l <0.01}] <0.01] <0.04] <0.01| <0.01] <0.01] <001} <0.01 007} <0.04
pH - 79 8.9 8.5 90 84 8.8 8.8 72 8.7 9.0
Fecal Coliform UFCHO0m!| 6,742 162 109 715 614 a8 438 161 147 2,672
Arsenic mgfl <0.005| <0.005] <0.005| <0.005; <0.005| <0.005] <0.005] <0.005] <0.005] <0.01
Cadmium mafi <0.054|<0.0054| <0.054| <0.05; <0.05] <0.05] <0.05f <0.05] <0.035] <0.01
Copper mg/l <0.16} <0.16| <0.16] <0.16] <0.16] <0.16| <0.16} <0.16] <0.42] <0.04
Chromium mgfl 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5] <0.38 <0.1
Mercury mg/l <0.005] <0.005f <0.005] <0.005| 0.008] <0.005] <0.005| <0.005] <0.005| <0.01
Nickel mgl <0.28] <0.28] <0.28] <0.28] <0.28] <0.28] <028} <0.28] <0.21 <01
Lead mgfl <0.259] <04 <0.1 <0.1 <01 <0.1] <0.18 <0.2 <0.2 <0.1
Zinc mgfl 0.24 0.03 0.33 1.90 0.24 0.25 0.27 0.19] <021 0.19
Temperature - 328 32.0 33 335 35 396 34.2 34.0 315 S5
Monthly Discharge|m¥month  {109,720§135,739| 160,200] 166,525) 190,364| 152,323 183,032} 179,335( 276,984} 108,016
Volume

Source: Document on Wastewater Quality and Discharge (CNA)

)

- a) Petrocel (D)

Table B.20 Monthly Average of Wastewater Quality of Petrocel (D) in 1995-

Coastal Water of Gulf of Mexico

B-15

1997

Parameter Unit 1995 1996 1997
Nov-95] Dec-95] Sep-96] Oct-96f Nov-96] Dec-96] Jan-97
pH - 7.29 7.56 7.51 7.69 7.54 7.06 7.06
Temperalure G 330 314 331 338 333 334 315
Color PL-Co scale 18 19 30 34 3 a3 31
Settleable solid mbfl 05 04 0.2 0.2 0.2 0.5 0.1
Grease and oil mg/t 50 59 6.0 50 4.8 6.9 7.3
Kjeldahl nitrogen mgfi 128 14 0341 028 031 036 0.19
Total suspended solid mghi 314 275 198 275 238 269 31
CcoD mgfl 874 911 83.8 88.1 624 70.6 93.1
BOD; mgfl 43.0 426 343 3856 27.4 298 371
Aclive substance loward  [mg/l 0.02 0.04! <0.001] <0.001] <0.001] <0.001 0.02
methylene blue .
Tolal coliform MPN/100ml 0 0 0 0 0 0 0
Total chremiuvm mgfl <0.001] <0.001} <0.001| <0.001] <0.001| <0.00i} <0.001
Hexavalén! chromium mg/l <0.001] <0001} <0.001] <0.001] <0.001{ <0.00i[ <0.001
Floating material - Absent] Absénl] Absent{ Absent] Absent| Absent] Absent
Sulfides mgh 034|024} ~0.47f 008 012 0.7} 020
Copper _fmgh 0.0036] 0.0044] <0.001] <0.001] <0.001| <0.001} <0.001
Zine mgf 0.0066| 0.0075) 0.003] 0.003%] 0.0028| 0.0035] 0.0035
Nickel mg/l 0.0046] 0006} <0.001| <0.001] <0.001] <0.001} <0.001
Phenols mgf <0.00§| <0.001] <0.001|] <0.001| <0.001| <0.001] <0.001
Flow rate s 108 i 65 94 11 125 118
* Monthly discharge volume jm¥month | 265,626| 173,053] 178,233] 179,092| 320,143 212,952 432,579

Source: Document on Wastewater Quality and Discharge (CNA)



b) NOVAQUIM (E)

Table B.21 Monthly Average of Wastewater Quality of NOVAQUIM in 1996

Parameter Unit 1996
Jan  [Feb JMar JApr [May JJdun Joul " JAug [Sep [Ocl [Nov [Dec
Temperalture iy 285 305| 308 316] 329 353 364] 353| 350] 333fF 319] 260
PH - 7.80) 7.05] 7.49] 8331 V.74 7.307 654] 592| 580 7.44] 663] 681
Floating material] - Absenl]Absent|AbsentlAbsentjAbsent|Absent|AbsenljAbsent| Absenl|Absent]Absent] Absent
Settleable solid {miN 0.0 0.3 1.3 0.1 36 1.8 2.7 02 0.2 07 0.1 0.1
Total suspendedimafl 86 92 48 75 95 86 67 85 50 84 39 101
solid
Grease and oil |mg/l 430] 257 1806] 10| 64 270] 67| 90f 102 80f 203| 2371
caD mgi 7i6] 701] 468] 463| s40] 6i6] s28] 670 431 464] 598 639
BOD, mg/i 267 372 427 239 365 288 268 293 280 281 318 152
Color Pt-Co 69| 156 6.9 155} 125 194 i5 6.3 94 15 6.3 89
scale
Total nitrogen mgll 93 80 113 71 75 25 27 37 38 35 32 38
Hexavalent mgfl 003} 004 0037 002 017 012 0.13] 0.11} 008 0.12{ 005 0902
Chromium
Active mg/l 122] 028F 021 005 0.05] 224} 2.382] 3621 274 23] 353] 895
substance
toward
methylene blue
Tolal coliform MPN/10O 30 30 30 30 30 30 30 30 30 30 30
ml
Copper mgA 043] 004] 008| 008 003 009 0.1]- 0.34] 029]- 022 0.15] 024
Flow rale s 322|7 485] 530 s5.42] 336 416 391] 4.18] 466] 451 4.10] 235
Monthly m¥/month | 10,637| +2,795]13,100| 11,667 9,797] 9,336 8,3205{10,667|12,441] 11,821/10,061] 6.593
discharge
volume
Source: Document on Wastewaler Quality and Discharge (CNA)
¢) NEGROMEX (F(1))
Table B.22 Monthl Average of Wastewater Quality of NEGROMEX
(Hules Mexicanos) in 1995
Parameter Unit 1995
Apr May Jun Sep Oct

Temperature °C 348 375 355 26.3 349

pH - 7.55 7.90 7.10 7.35 763

Color Co-Pt 58 49 78 86 113

scale

Seltleable solid mtfl <01 <0.1 <0.1 <0.1 <01

Suspended solid mg/l 103.1] © ~ 1243 55.0 63.6 . 683

Grease and oil mg/l 150 327 54 13.5 20,1

Floating material - Absent Absenl Absent{ - Absent Absent

BOD, mall 66.3 74.2 51.3 67.5 578

Total coliform MPNAOQ 35,600 24,300 18,000 33,400 33,500

mi .

coD mg/l 335 627 458 496 511

Total nitrogen mgfl 231 258 17.0 21.7 196

Active substance loward  [mgA 1.22 0.87 1.08 - 0.86 0.95

Methylene blue - : -

Cyanides my/l <0.001 <0.001 <0.001 <0.001 <0.001

Phenols mg/l 0.030 0.060 0.084 0.078 0.038

Hexavatent chremium mg/fl <0.001 <0.001 <0.001 <(.001 <0.001

Fluorides mg/l 0.21]. 0.21 0.20 025 0.10

‘Lead mg/l <0.01 <0.01 <0.01 <0.01 <0.01

Monthly discharge volume |m¥month .| 86,610 = 96,572] = 93,874| 42,688 83,022

Source: Document on Wastewster Quality and Discharge (CNA)



) NHUMO (FQ))

Table B.23 Wastewater Quality of

NHUMO

Parameter Unit Value

pH - 6-9
Temperature °C 35
Seltleable solid miil 1
Floating material - Absent
Grease and oi! mghl 15
Color Pt-Co scale 100
coD mg/i 100
Total suspended solid mg/t 70
BOD; mg/l 50
Active substance toward  [mgh 1
Methylene biue

Total cohform MPN/100ml 100,060
Eleclric conductivity micro Sfem 4,000
Nitrogen mafl 3
Phenols magA 0.1

Source: Document on

Dischaige (CNA)

¢) Dupont (G)

Waslewater Quality and

Table B.24 (a) Wastewater Quality of Dupont in 1992-
1993 and 1997-1999

1592 1893

Parameter Unit Dec Jan-Mar Apr*May

pH - 1.9 10 115
Seftleable solid mif] 4.8 13 32
1SS mgft 653 314 480
BOD; mafl 204 225 19.05
coD* mg/t 1,2501 1.280 1,510
Grease and oil mg/l 20 i1 23
Hexa-valent chromium mg/l 0.0 0.0 0
Vanadium mg/l 114 169 106
Chromium mg/l 32 437 306
Manganese mgfl 398 428 412
lron mgfl 4,240 6,880 7170
Titanium mafl 175 242 211
Aluminum mgA 178 i91 272
Discharge volume m? 174,028] 522,084] 348,056

Source: Document on Waslewater Quatity and Discharge (CN/
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Table B.24 (b) Wastewater Quality of Dupont in 1992-1993 and 1927-1999

1997 1998
Parameter Unit (Dec Mar Apr May Jun Jul
fron o B330]  12.500]  11.400]  10.500]  1,000] 12,200
Manganese mg/ 394 613 521 460 616 74
Chremium mgll 533 8286 701 65.7 i08 129
Vanadium my/l 791 426 72.0 704 4.5 2795
Titanium mg/l 205 116 138 141 191 167
Aluminum mght 196 236 201 739 298 584
Monthly discharge volume Jm¥month 187,790] 288,8001 651,700] 213,300] 221,200 231,800

1998 1999
Parameter Unit Aug Sep Oct Nov lDec Jan
lton mgdl 12,300 10,700 11,900 11,100 12,000 11,300
Manganese mg/t 495 481 509 462 520 391
Chromium mgf 143.1 80.7 81.3 844 a3.2 142.9
Vanadium mgfl 77.1 57.7 447 55.4 83.7 60.1
Titanium ma/l 1506 329 43.2 545 115.2 1733
Aluminum mgl 262 277 216 176 245 17
Monthly discharge volume [m*month 174,200 245400| 238,000] 2563001 223600; 164,200

Source: Document on Wastewater Quality and Dischargé (CNA)

B.1.3  Quality and Quantity of Municipal Wastewater
(1) Altamira Oxidation Pond

Water Qba_l_ity of Influent to Oxidation Pond in Altamira

Table B.25

Parameler Feb-3-95) Mar-8-95JApr-11-95 | Jun-5-95 | Jul-10-95]Aug-16-95] Nov-9-95] Apr-8-85 |Average
158 influent 176 184 196 128 144 320 136} 237 1990
{rg) Effluent 108 180 176 78 136 36 .. 95 164 121

r 0.614 0.978 0.898 0.609 0.944 0.113 0.706; 05692 0.694
BOD, infiuent 209 180 505.8 i72 288 102 451 318 278
(man) Effluent 45,5 419 156.8 67.4 945 34.7 85 89.4 83

" 0.457 0.233 0.31 0.392 0.328 0.34 0,188 0.281 0.316
CcOD Influent 549 4551 823 489 593 194 459 563 5i6
(mgf) Effluent 274 285 348 348 257 13 216 277 267

" 0.499 0.626 0.423 0712 0.433 0675 0.471 0.492 0.541
Fecal Influent | 4.0E+07] 4.0E+07| O3E+07] 4.4E+07) 3.4E407 - 46E108] 6.0E+07] 1.1£+08
Coliform  |Effuent | 4 9E+06| 4.3E+06| 59E+06] 7.9E+05 59E+05| - 1.0E+05] 6.7E+05] 25E+06
{(MPN/DO |5 0.122 0.108 0.064 0.018 0.017} - iH 0.011 0.049
ml) -
Grease Influent 34.2 296 685 14.8 17.8 i24 69.1 554 37.7
and oil Effluent 19.2 i2.6 12.3 27 . 39 57 424 16.5 14.4
(mg/l) r 0.561 0.426 0.18] . 0.182 0.219 0.46 0614 0.298 0.368

Source: Memorandum of GNA

* r = {effluent)influent)



(2) Ticranegra Oxidation Pond

Table B.26  Water Qualily of Influent and Effluent of Tieranegra Oxidation Pond
Parameter Jan-18-95|Mar-8-95 |Apr-11-951Jun-6-95 | Jul-6-95 |Sep-6-95|Nov-9-5 | Feb-13-95 Average
TSS influent 145 66 116 160 21 104 112 110 128
(mgiL) Effivent 43 130 128 136 120 124 87 120 1"

r 0297] 1970] 1.103] 0850 0569] 1.192] 0777}  1.091] 0867
BOD, Tnfiuent 358 141 135 154 172 768 162 155 153
(mg/} Effluent 116 84.8 1214 97.3 125 76.4 201 143 121
" 3240, 0601 0899) 0632 0727 0285] 1241 0923} 0.789
COD influent 98 232 300 314 385|440 198 230 275
(maft) Effluent 186 223 310 268 198 210 207 260 233
" 1.898] 0961] 1.033| 0854] 0514) 0477] 1045 1.130] 0848
Fecal Coliform [influent | 2.36+06| 2.66+07| 7.9E+07| 3.7E+07| 4. 4E+07| 5.1E+07| 2.06407( 4.8E+07| 38E+07
(MPN/10OmI)  [Efuent | 2.26+07| 1.2E+07| 4.2E+07] 3.6E+06| 2 8E+07| 54E+06] 1.6E407] B8.5E106] 1.7E+07
" 0466| 0476] 05200 0098 0642 0.106] 0787] 0479 0449
Grease and ol |infiuent 62 134 1.2 18] 203] 195 183 79[ 149
{mgL) Effluent 09| 114 12.4 1.2 45 9.8 39 297} 147
8 1597 o0s23] 1080] 0750 0222 0503 2131  1.024] 0982

Source: Memorandum of CAN:
* 1 = {concenlration of parameter in eflluent){concentration of parameter in influent)

(3) Municipal Wastewater flowing into Panuco River

Table B.27 Quality of Municipal Wastewater which flows into the
Panuco River

Craft, M ‘01412. M [Crai, M {Cl414, M {CI4I5, M |
Planta |Catcamo |Carcamo |Carcamo|Bonbas
Pafameter Unit Altavista [No.1 No.2 - No.3 No.6
Grease and oif jmgil 313 65.1 77.4 50 89.2
CcOoD mg/l 80 470 400 440 870
T55 mgil 130 140 86 92 364
BOD, mgfi 55.4 202 188.33] 166.33 599
Delergent mg/i 0.187 21.36 16.8 5.99 24 .88
Total coliform M'PNI 100 9,300] 240,000] 240,000 240,000] 240,000
m
Flow m’iday 7,680 3,161 4,827 2,067 3,754
m'/sec 0.088 0.037 0.056 0.024 0.043
lCISH,M CI512, M [CI5i3, M [C/5/4, M |CI8H, M 1C/812 M
. iBombas [Bombas [Bombas [Grav. [Grav. Bombas
Parameler Unit No.t No.7 No.8 No.i2  |No.11 No.9
Grease and oil [mof 61.7 718 8t.7 751 1.7 86.8
COoD mg/l 430 550 450 280 470 420
1SS my/i T4 150 140 82 170 126
BOD; mgfl 320 398 415 125.3] 207.33 205
Detergent mg/l 17.15 28.82 15.31 14.97 8.62 8.7¢
Total coliform M]PNHOO 240,000] 240,000] 240,000| 240,000] 240,000] 240,000
m : .
Flow m¥day 34,884 9,725 7,218 1,383] 11,383] 11675
m¥sec 0.404 0.113 0.084 0.016 0.132 0.135

Source:Documnent on Wastewaler Quality and Discharge

{CNA)
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(3) Wastewater from Altamira and Puerta Water Supply Plants

Table B.28 Wastewater Quality of Altamira and Puerta

Water Supply Plants

Parameler Unit Allamira Puerta

pH - 76 7.4
Temperature C 26 24
Settieable solid min 05 1
Fioating material - Absent Absent
Grease and oil mg/t - 20.2
Color Co-Ptscale 70 65
COD (dichromate) mag/t 30 80
Total suspended sofid maft 46 104
BOD, mg/t - 56
Aclive subslance toward methylene blue|mg/l - 0.1
Total coliform MPN/100 ml <2 2
"Electric Conductivity micto Sfcm 859} 940
Annual discharge volume myear 154395 506255

Source: Wastewaler Quality and Discharge (CNA)
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B.1.4 Pollution Loads

(1) Point Pollution Source
a) Altamira Industrial Port Area (A)
Table B.29 shows the daily discharge volume and the daily pollution loads in the
Altamira Industrial Port (A).

Table B.29 Flow Rate and Daily Pollution Load into Allamira Industrial Port
Code Name Flow rate{BOD, COD kg/day | Total Total Reference
m¥s kg/day Nitrogen [Phosphate Table
ka/day ko/day

ANLS Administracion Portuaria 0.00091 2.15 9.03 - -1Table B.6
integral del Altamira

A2 Pitisburgh Piate Glass 0.035 36 51.2 - -|Table B.7
{PPG) Industry

A3, | POLICYD 0.012 185 41.0 2.21 0.77|Table B8

A3f2, 1 |Comision Federal de 0.055 25.0 386 2.50 7.09|Table B.9
Flectricidad

A3, 1 NEGROMEX 0.005 673 189 0.34 1.25]Table B.10
{Planta Solucion)

b) Marismas Lagoon (B) and Conejo Lagoon (B/1)

Table B.30 shows the daily discharge volume and daily pollution loads, which flow

into Conejo Lagoon.

Table B.30 Flow Rate and Daily Pollution Loads into Conejo Lagoon

Pollution |Point Pollution Source Flow rate(BODy {COD |Total [Total Reference Dala
source m¥s kg/day |kg/day [Nitrogen|Phosphorus

number . kafday [kglday

Bfiff, | |BASF Mexicano 0.0083| 244 110* TG 0.62**|Table B.11
B/142,1  [Grupo Primex 0.0415f 1836] 3441*** 104 1.64|Table B.12
B/1/3,1 [internaciopal de Papeles del Golfo 0.0034] 521 1i7.8 - -|Table B.13
B/1f4,1 [Fibras Nacionales de Acrilico 0.0276 170] 329+ 466 7.95|Table B.14
B8/1i5,1 |GE Plastic . 0.0089 6.8 356 - -]Table B.15 (1995)
BHI6(1), 1|Operadora y Comercializadora Trevi Plus - B - -1Tatle B.16
BI116{2), I]Johns Manville ndustry 0.000088] 0.200] 1.479 - -1Table B.16
B/1/6(3), I Tecno Asfalto del Golfo 0.000010§ 0.104] 0216 - -|Table B.16
B11/6{4), 11Asfaltos y Derivados Mexicanos 0.000014] 0.0605] 0.036 - JTable B36
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¢) Panuco River Upstream(C/1)
The daily pollution loads at Il Alamo Station (between las Adjuntas in the upstream

and Panuco City in the downstream of Panuco River) are shown in Table B.31.

Table B.31 Daily Pollution Loads from Panuco River Upstream
Average value from 1990 to 1997
Dry Season Rainy Season Annual

Parameter Unit (from Nov to May)  [{from Jun to Oct)

(Concentration) B - , :
BOD, mgfl : “1.81 7 1.02 1.51
CoD _ mg/l 207 _ 24.7 223
TolalN mgfl o 10.788 1.036 ' 0.835
Soluble P mafl . 0.09 0.149 0.114

Average value from 1975 to 1994

Flow rale mY/s 1852 771 ' 421

Dally dicharge volume |[10600 m¥/day 16001 66614 36374

(Pollution Load) : _ '
BOD, kg/day 29,000 68,000 - 45,300
CcoD kg/day 332,000 1,645,000| . -882,000
Total N kg/day 12,600 17,500 36,300
Soluble P kg/day 1,440 9,930 5000

d) Tamesi River and Freshwater Lagoons (C/2)

‘The daily pollution loads from Tamesi River are shown in Table 13’32

Table B.32 - Daily Pollution Loads from Freshwater Area (Tamesi Rwer)
to Estuanne Area (Panuco River)

Diy Season (from November to May)
Parameler BODS coD T- mtrogen Phosphate
Concentration (mg/) )
Chairel Lagoon (Toma de agua) 1.6 '_ 16.2 064 .0.06
Tamesi River {Tamesi) 2.2 " 143 0.97 0.089
Average value igl 1525 0.805 0.0745
Flow rate (m%/s) ' ' 13.9 )
Daily discharge volume (m¥/day) 1,201,000
Daily poflution foad (kgfday) 2282 18 315| ' 967 89
Rainy Season (from June to October)
Parameter BOD5 ICOD |T-mlrogen |Phosphate I
Concentralion {mgfi) :
Chairel Lagoon (Toma de agua) 1.6 17.9 0.49 0.046
Tamesi River {Tamesi) 0.75 14.8 0.75 0.1
Average value 1.475 16.35 0.62 0.073
Flow rate (m¥s) C 42
Daily discharge volume (m*day) 3,629,000
Daily pollution load (kg/day) 4,264 59,331 ' 2.250] 265
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e) Sea-food Processing Industries (C/3/1)

The daily pollution loads by each sea-food processing factory are shown in Table B.33.

Table B.33 - Daily Pollution Loads from Sea-food Processing Industries

Sea-food Processing Industry Discharge | COD BOD, Kjeldhal N | Total phosphorus
-~ Us| kgrday] Karday ka/day kglday

Camarones del Golfo 0.055 258 248 - -

Basilio Reynaga Martinez 0.161 9.16 8.66 - -

Reslaurant et Pollo Marino 0.093 0.552 - - -

Luis Gonzalez Aranda s 0.015 0.343 0.311 0.085 0.016

Impulsora de Pescados y Mariscos 0463 8.12 147 - -

Exportadores Asociados 0.200 24.9 7.00 - -

Pescafina Tampico : 0116 | 263 186 - -

Francisco Javier Marquez Zapata 0.066 - 0.046 . -

Average 0.146 10.4 5.51 - T

Total (=20°average) - 292 202 110 : ' .

*20 is the number of pier in lhe Sea-food Process Industry Zone

f) Municipal Wastewater (the southern part of Tampico and southern part of Madero)
The daily pollution loads from each discharge point of municipal wastewater from the

southem part of Tainpico and southern pzirt of Madero are shown in Table B.34.

Table B.34 Daily Pollution Loads from Municipal Wastewater into Panuco River
Crai, M IC/4i2, M |Cr413, M [C/al4, M [C/4/5, 1
Planta Carcamo [Carcamo [Carcamo [Bombas

Parameler Unit . JAltavista [No.1 No.2 No3. . [No6
Daily discharge volumeim*day 7,580} 3,161 4,827 2,067 3,751
Flow rate  Imsec 0.0877| 0.0366f 00559] 00239} 0.0434
Daily pollulion igads S
CoD kg/day 606 1,486 1,931 909} 3263
BOD, kg/day 420 639 909 344 2,247
Tota! nitrogen kalday - 202 276 116 587
Total phosphorus kg/day - 25 35 14 73
Ci51, M {CI5/2, M |C/BI3, M |CI5/4, M |CI8H, M {Ci8/2.M
Bombas |[Bombas [Bombas |Grav. Grav. Bombas
Parameter Unit No.1 No.7 No.8 No.12 No.11 No.9
Daily discharge volume|m*/day 34,884 9,725 7,218 1,383 11,383 11,675
Flow rate m¥sec 0.4038 0.1126 0.0835 0.0160 0.1317 0.1351
Daily pollution loads
CoD kg/day 15,000 5,349] 3248 387 5,350 4,904
BOD, : kg/day 11,163 3.871 2,995 173 2,360 2,393
Total nitrogen kgfday 2,840 994 7i2 54 739 716
Total phosphorus  |kg/day 356 124 89 6.8 92 20
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2) Refineria Madero (C/10)

The daily pollution loads from Refineria Madero are shown in Table B.35.

Table B.35 Daily Pollution Loads from Refineria Madero

Average concentralion
Parameler Unit Siele y Media |[Vanadero
BOD, mg/l 431 997
cobD* mgfl 599 1,093
Total Nitrogen mgh 10.5 51.0
Total Phosphorus  |mgh 0.81 1.03
Flow rate m¥s 0.0108] 0.0633

mi/day , 935 5,468

Daily poltution Toad :
Parameter Unit Siete y Media |Vanadero |Tolal
BOD, kg/day 40 . b45| 586
COoD* kg/day 560 5,979 6,539
Total Nitregen kg/day 98 311.6f 321
Total Phosphorus  [ka/day 0.75 561] 637

h) Guif of Mexico

The daily pollution loads which flow into the Gulf of Mexico are shown in ‘Table B.36.

Table B.36 Daily Pollution Loads from Industries which Discharge
Wastewater into Coastal Water

Pollution Flow rate |Daily pollution load

Source  |Pollution Source BOD, coD TotalN [Total P

Number (m¥s)  [(ka/day) [(kg/day) |(ko/day) |(kg/day)

D Pelrocei* 0.096] - 296 681 45 -

E - |Novaquim** 0.004 106 199 20.2 -

F(1) Negromex 0.031 167 1290 57 -
(Emulcion)*** :

F(2) NHUMO 34.05 68.1 2.04 -

G Dupont**** 0.099 120 - - -

* Dala from Nov/95 to Jan/97

** Dala from Jan/96 to Dec/26
***  Dala from Apr/95 to Oct/95
2444 Dala from Dec/92 to Mar/o3
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(2) Non-point Pollution Sources

Pollution loads from the following non-point pollution sources are estimated:

a) Watershed of Garrapatas Stream (A/3/4)

The daily pollution loads in dry and rainy scason arc shown in Table B.37.

Table B.37 Daily Pollution Loads from Watershed of Garrapatas Stream

{Dry Season)

Type Area [(1-R*)|Loading rate (kg/{ha'year)) Polivtion load (kg/dry season) Daily pollution load (kg/day)
(ha) T-N T-P BOD (COD [I-N  |T-P  |BOD [COD |T-N [T-P BOD |COD

Crop/Pasture 6,550] 0.2y 7.29 1.08 1.9 36| 2,005 298] 3,285 9,856 9.46] 140 1550 46

Low density 50] 086 4.72 0.61 13.2 25 30 4 83 158] 014 002 039 i

Residential

industrial 240 0.6] 14.67 254| 7868 149] 444 T7{ 2379 45201 209f 0.36) 11.22f 21.32

Tolal 5,840 2478]  378[ 5,748) 14,534 i2 2 27 69|

{Rainy

Season) )

Type Area [(1-R*}|Loading rate (kg/(ha'yean) Pollution load (kgfrainy seasen) . Daily pollution load (kg/day}
{ha} TN T.P BOD [COD |T-N  |T-P [BOD |COD |[T-N (TP BOD |[COD

Crop/Pasture |6,550] 0.2} 7.29 1.08 1.9 36| 7,541] 1,120]12,359) 37,076] 493 7.3} 80.8] 2423

Low density " 50] 086 472 061 132 25 112 14 313 595 0.7 0.1 2.0 39

Residential

industrial 240 06] 1i4.67 2541 7868 149 1,669 289] 8,950/ 17,005] 10.9 1.89 58 1M1

Total 6,840 9,322| 1.423]21,622| 54,677 61 9 141 357

‘R: Reduction Parameler

b) Area around Conejo Lagoon (13/1/7)

The daily pollution loads in dry and rainy seasons are shown in Table B.38.

Table-B.38  Daily Pollution Loads from Watershed of Conejo Lagoon
{Dry Season) .
Type Area {(1-R")|Loading rate (kg/(ha*year)) |Peliution foad (kgfdry season)  [Daily pollution load (kg/day)
(ha) TN TP BOD |[COD |T-N T [BOD [COD [T-N (T-P {BOD |COD
Crop/Pasture 2600 02f 7.29 1.08 it.e 36 - 80 12 130] 394] 038) 006 062 1.85
Industrial 80] o086] 14567 2.54] 7368 149 148 26 793] 1,507 0.70f 0.12] 3.74] 7.1
Total 340 227 371 923) 1,898] 1.07] 0.18] 438 9
(Rainy
Season) : .
Type Area ((1-R")|Loading rate (kg/{ha*year)) [Poltution load (kg/rainy seascn) " Daily poliution load (kg/day)
(ha) TN 1P BOD (COD |T-N TP 8OD (COD |T-N TP BOD [COD
Crop/Pasture | 260 -0.2] 7.29 1.08 it9 36| 2499 441 491 1472 1.96] 029 321 962
Industrial 80| 06] 1467 2.54] 7868 148] 556 95] 2,.883] 5668] 3.64] 063] 19.50] 37.05
Total 340 856 141] 3.474] 7,140} 559 0.92| 22.7% 47

*R: Reduction Parameter
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¢} Watershed of Costa Lagoon (C/2/1)

The daily pollution loads in dry and rainy season are shown in Table B.39.

Table B.39  Daily Pollution Loads from Watershed of Costa Lagoon

{Bry Season)
Type Area |(1-R*)|Loading rate (kgf{ha‘year)) Pollution load (kg/dry season) Daily poliution load (kg/day)

(ha) T-N T-P BoD [coD {I-N [J1-P jB8OD [cOD [T-N |[T-P 80D [COD
Crop/Pasture 4,000 0.2 7.20 1.08 1.9 36| 1,224 82| 2,006} 6,019] 577 086] 946 28
Wettand 1,700 06| 372 044 109 33 797 95| 2.340] 7.021[ 378l 645 11.04 33
Lagoon 300 06| 6.75 057 88 26 255 21 331 994] 120 0.10] 1.56 5
Low densily 60] 06] 4721 0861 13.2 25 36 5 100 190] o047 002 047 1[
Residential
Total 6,060 2,312 303} 4,778]14,223] 10.91 1.43] 22.54 &7
{Rainy
Season)
Type Area |(1-R')|Loading rate (kg/(ha‘year)} Poliution load (kg/rainy season) Daily poliution load (kg/day)

. (ha) T-N TP BOD |[COD |T-N J¥P [BOD |COD |T-N |T-P BOD [CCD

Crop/Pasture |4,000f 02| 7.29 1.08 119 36! 4,605 684] 7.547)22,642] 301 451 493 1480
Wet land 1,700 06 3.72 0.44 10.9 331 2,998 357] 8,804] 26,412 196 23] 57.5) 1726
Lagcon 300 06] 675 057 88 26| 960 80| 1,246] 3,738 63 0.5 8.1] 244
Low density 60l 08] 4721 0561 1321 26 134 17] 376 714f 0388} 0.11 25 47
Residential
Tolal - |6.080 8,693 1,138)17,973] 53,5061 569 74| 117.5] 3497

*R: Reductioh Parameler

d) Morclos (Tampico) (C/3/1)

The daily pollution loads in dry and rainy scasons are shown in Table B.40.

Table B.40 Daily Pollution Sources in Morelos
(Dry Season) ) . . _

Type Area [(1-RY)|Loading rate (kg/(ha‘year)} Pollution load (kg/dry season) Daily'polruiion load (kg'day)
’ {ha) T-N TP BOD [COD |T-N T-P [BOD |COD [T-N T-E BoD [COD
Low density i50] 056 4.72 061] 13.21 25 89 1] 250 4741 042} 005 1.18] 224

Residential

{Rainy Season} -

Type Area {(1-R'}|Loading rate (kg/(ha*year)) Poliution foad (kg/rainy season) Daily pot!ution'load (Ir.glday)
(ha) TN |T-P BOD [COD [T-N |T-P . [BOD |COD {T-N |T-P BOD = [COD

Low density 150] - 06 472 061] 13.21 25} 336 43 939] 1,785] 2.18| 0.28 6.1 s

Residential ’

*R: Reduction Parameter °
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¢) ‘Tampico Solid Waste Landfill Site (C/4/7)
Tampico Solid Waste Landfill Site (approximately 32 ha) and its surrounding (18 ha) are
regarded as one of the industial land use. The daily pollution foads in dry and rainy

season is shown in Table B.41.

Table B.41 Daily Pollution Sources around Tampico Solid Waste Landfill Site
{D1ry Season)

Type Area |(1-R*)|Loading rate (kg/{ha‘year)) Pollution foad (kg/dry seasoen) Daity Pollution Load (kg/day)
(ha) T-N TP BoD [COD TN |T-P [BOD [COD |T-N |T-P 80D [COD

Industrial 50 06] 1467 254] 787 149 92 16] * 496! 942 044] 008F 234} 444

Recreationfop | 50| 06} 226  o0.0] 262 57 14 1 17 31| 007 000 0038 015

en

Total 100 107 17| 612 973l 050] 0.08] 242 5

{Rainy Season) ‘ :

Type Area [{i-R*)[Loading rale (kg/(ha‘year)) Pollution load (kg/rainy season) Daily pollution load (kg/day)
{ha) TN TP BOD |COD |T-N TP BOD |COD |T-N T-P BOD |COD

Industrial 50| 06] 1467 264 787 149] 348 60] 1,855] 3,543] 227] 039 12.19] 23.16

Recreation/op 50] 06 226 010 262 5 54 2 52 18] 0.35] 0.02] 041 077

en

Total 100 4014 63] 1,927 3661 262] 041f 1259 24

*R: Reduction Parameter

f) Southwest Part of Tampico City (C/4/6)

The daily poltution loads in dry and rainy seasons are shown in Table B.42.

Table 8.42 | Déily Poliution Loads from Soulhwestem Part of Tampico

{Dry Season)
Type Area [(1-R*)[Loading rate {(kg/(ha*year)) Poliution load (kg/dry season) Daily Pollution Load (kg/day)
{ha) T-N TP BoD [COD [|T-N T-P BOD |COD |T-N T-P BOD |COD

Low density 510} 0.6 4721 061] 1321 25] 303 39]-. 849 1,643 1.43] 0.18] 4.00] 761
Residentral
{Rainy Season)
Type Area [(1-R*)|Loading rate {kg/(ha*year)) - - {Poliution load (kg/rainy season) Daily pollution load (kg/day)
{ha} T-N TP BOD [COD ({T-N |{T-P BOD |COD |T-N |T-P BOD {COD

Low densily 510 06 472 061} 1321} 25! 1141 147] 3,194] 6,069 751 098] 209 . 40
Residential - .

*R: Reduction Parameter
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g)

The daily pollution loads in dry and rainy seasons are shown in Table B.43.

Southern Part of Tampico City and Southern Part of Madero City (C/5/5 and C/8/3)

Table B.43  Non-point Pollution Loads from Southern Part of Tampico and Southern part of
Madero

{Dry Season)

Type Area [(1-R*}|Loading rate (kg/(ha’year)} Poliution foad (kg/dry season) Daily poilution load (kg/day)
(ha) T-N TP BOD |[COD T-N TP [BOD |[COD |T-N TP 80D |[COD

Low density 1278] 06] 4.72 061 1321 25 760 98| 2,128 4,042 359 046] 10.04] 19.07

Residential

Medium 2671 06] 828 1.34] 3051 58 278 45} 1,026] 1,950] 1.31] 021] 484 920

density

Residential

Commeicial 106] 06| 17.29 2.571 107.29 204 231 34] 1433 2,723] 1.09] 0.16] 6.76] 12.84

Industrial 304) 06} 1467 2.54| 7868 149 562 97| 3.014| 5726] 265 046] 14.22{ 27.01

Recieationalfo] 126 06 2261 0.10 262 5 36 2 42 791 0.47] 00i] 0200 037

n
Eﬁke 80} 08] 8675 057 8.76 26 68 6 88 2651 0.32] 003 042 125
Total 2,161] 086 1,936 282] 7,730{14,785] 913] 1.33| 3646 -70
{Rainy Season) )

Type Area |(t-R*)|Loading rate (kg/(ha*year)) Poliution load (kg/rainy season) Daily poliution load (kg/day)
(ha) T-N T-P BOD [COD |T-N TP 80D |COD |T-N T-P BOD {[COD

Lowdensity }[1.278] 06 4,72 061 1324] 2510 2,850 367 8,004115207] 187 240 52 99

Residential

Medium 267 06 8.28 1.34F 3051 58] 1,048 169{ 3,861] 7,336 68 1.1 25 48

density

Residenliat

Commercial 106) 06| 17.29 257 107.29 204 869 129] 5391} 10,242 571 085 35 67

Indus!rial 304] 06) 14.67 254 7868 149] 2,114 366/ 11,337)21,540] 13.8] 239 74 141

Recreationalfo] 1261 06] 2.26 0.10 262 5 135 6 157 298 0.9] 0.04 1 2

en

Eake 80] 06] 6.75 0.57 8.76 26 256 21 332 997 1.7 014 2 7

Total 2,161] 086 7.282F 1,059] 29081556201 476 692 190 364

*R: Reduction Parameter

h) Northern Part of Pueblo Viejo Municipality (C/6)

The daily pollution loads in dry and rainy seasons are shown in Table B.44.

Table B.44 Daily Pollution Loads from the Northern Part of Pueblo Viejo

(Dry Season) _ ’ _

Type Area [(1-R*)|Loading rate (kg/(ha*year)) Pollution load (kg/dry season) Daily poltution load (kg/day)
(ha) _ T-N T-P BOD [COD |T-N TP IBOD COD . |T-N T-P BOD |CCOD -

Crop/Pasture 5801 0.2 7.29 1.08 119 36 169 25 217 831 0.80] 012} 1.31 4

Welland 25] 06| 3.72] 044 10.9 33 1" 1 33 98] 005 001] 0.15 0

Low density 140f 06 472 0.61 132 25 79 10 222 422] 037] 0051 1.05 2

Residential

Industrial 120f 06| 14.67 254] 7868 149 211 37] 1,133] 2,153 100 017] 534 10

Total 865 ) 471 73] 1,665] 3,504 2220 035 785 17

(Rainy Season)

Type Area [(1-R*)1toading rate (kg/(ha‘year)) Poliution load (kg/rainy season) Daily pollution load (kg/day)
(ha T-N TP 80D {COD |T-N T-P BOD |[CCD {T-N T-P BOD |COD

Crop/Pasture | 580 02| 7.29] 1.08 1.9 36] 676] 100| '1,108] 3,325 4.42f 066 7.2 22

Wetland 251 06 3.72 0.44 10.9 33 45 5 131 393 029 0.03 0.9 3

Low density 140] 06 472 061 13.2 25 317 41 888] 1,687 207) 027 58 11

Residential ]

Industrial 120 08| 14.67 2541 7868 149 845 146] 4,532 8,610] 5521 096 296 56

Total 865 1,883f 293] 6,659[14,015] 1231] 1.9} 435 92

*R: Reduction Parameler
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i) Watershed of Pueblo Viejo Lagoon (C/7/1)

The daily pollution loads in dry and rainy seasons are shown in Table B.45.

Table B.45 Daily Pollution L.oads from Watershed of Pueblo Viejo Lagoon
{Dry Season) :
Type Area |{1-R")|Loading rate (kg/(ha‘year)) Poilution load (kg/dry season) Daily poliution load (kg/day)
(ha) T-N T-P BOD |COD ([T-N TP 80D |COD |T-N |T-P [BOD [COD
CropfPasture [94100; 0.1 1.29] "1.08 11.9 36f 13,713] 2,036 22,475] 67,425| 6463 960] 106} 318
Wetland 4,160] 086] 372 044 10.9 33| 1,858 221} 5,454] 16362] 8.76| 1.04 26 77
Low density 30} 06| 4721 061 132 25 176 23 492 934] 0.83] 0.11] 2.32] 440
Residential
Tolal 98570 15,746| 2,280f 28,421 84,721 74.28] 10.75] 134] 400
{Rainy Season) ;
Type Area [{1-R*}|Loading rate (kg/tha*year)) Poflution load (kg/rainy season)  |Daily pollution toad (kg/day)
{ha) TN TP BOD |COD |T-N 1-P 80D |COD |T-N TP [BOD |COD
Crop/Pasture | 24100] 0.1 729] 1.08 1.9 36} 54,853| 8,145] 89,900] 269699] 359 53] 588] 1.763
Wetiand 4160] 06f 3.72] 044 10.9 337 7,430 884] 21.816] 65,449 49| 578| 143] 428
Low density 310] 08) “472 06t 13.2 25 702 90| 1,966| 3,735 5t 0.59 i3 24
Residential '
Total 98570 62,986) 9,119] 113682| 338833; 412 60] 743] 2215
*R: Reduction Parameler
j) Chijol Channel (C/9)
'The daily pollution loads in dry and rainy seasons arc shown in Table B.46.
Table B.46 Non-point Pollution Loads from Watershed of Chijol Channel
{Dry Season)
Type Area j(1-R*}|Loading rate (kg/(ha*year)) [Pollution load (kg/dry season) Daily pollution load (kg/day)
(ha) T-N T-P BOD (COD |T-N 1-P BOD |COD |T-N |T-P |[BOD |{COD
Crop/Pasture { 2,130 0.2 7.29 108): 1.9 36 621 92y 1,017} 3,052] 293} 0.43] 4.80 14
Wetland 370 06 3.72 0.44 10.9 -3 165 20 485] 1,455f 0.78f 009} 229 7
Lagoon 60| 06 6.75 0.57 88 26 49 4 63 189F 0.23] 0.02| 0.30 1
Low density 90| o8| 472 o61f 132 25 5% 7 143|271 0.24] 0.03] 047 1
Residential
Total 2,650 886 122] 1,708 4968 4.18] 058] so08] 23
(Rainy Season) ] )
Type Area {(1-R*)|Loading rale (kg/(ha*year)) Polfution load (kgfrainy season)  [Daily pollution load (kg/day)
(_ha) T-N T-P BOD " [coDp TN TP BOD |COD |[T-N |T-P 80D [COD
Crop/Pasture | 2,130] 02| 7.29] 1.08] 116 36] 2,483] 369| 4,070] 12,210f 16.23] 2.41] 26.60] 80
Woetland 370] 06| 372 044] {09 33] 661 79| 1940} 5821 432] 051] 1268] 38
L.agoon 60 0.6 6.75 0.57 8.8 26 194 16 252 571 1.27] O0.41] 165 5
Low density 90f 06 412} 0861 13.2 25 204 206 571 1,084]° 1.33] 017} 3.73 7
Residential
Total 2,650 3,543 4907 6,833] 19,872 23.15] 3.20| 44.66] 130

*R: Reduction Parameter
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B.1.5  Total Amount of Pollution Load

(1) Altamira Industrial Port {(A)

Daily Discharge Volume (m¥day)

Altamira Industrial Port

7
—p .
301
A2

7
A3 456 +N3!3 A
1037
AJ3f2 Garrapatas Stream Aj3l4 ﬁ

4771

A1: Administracion Porluaria Inlegral del Altamira

AJ2: Pittsburgh Plate Glass (PPG) Industry

AS31: Polyeyd

Gulf of Mexico

Legend

— - point Pollution Source
= : Non-point Pollution Source

AS312: Thermal Power Plant {Comision Federal Electricidad)

A/3/3; Negromex (Planta Solucion)

AJ314: Non-point sources of Watershed of Garrapalas Stream

Pollution |Type Daily Discharge|Ratio
Volume

Souice (m*day) (%)

A Point 771 038
A2 Point 3011} 32.2
A3 Point 1037 1.1
AJ312 Paint 4771 51.0
AJ313 Point - 456] 4.9
Total 9352{ 100.0

Figure B.1  Daily Discharge Volume into Altamira Industrial Port
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COD (kgfday)

Altamira Industriat Port
9-._1_, Gulf of Mexico
A3 18.9* AJ3I3 A 51.2
41 AR2
A32 Garrapatas Stream AJ314 ™ dry (69), rainy {357), A whole year (190)
386 Legend

= - point Pollution Source

> : Non-point Pollution Source

AJ1: Administracion Porluaria Integral del Altamira
% AJ2: Pittsburgh Plate Glass (PPG) Induslry
AJ3N: Polycyd
AJS312: Thermal Power Plant {Comision Federal Electricidad)
AJ313: Negromex {Planta Solucion)

AJ3/4: Non-point sources of Watershed of Garrapatas Stream

(Dry Season) : (Rainy Season)
Pollution [Type Daily Pellution  [Ratio Pollution |Type Daily Pollution - |Ratio
Source Loads (kg/day) [{%) Source Loads (kg/day) [(%}
A Point 0.1 16 AN Point 9.1 1.1
A2 Point 512 89 A2 Point 51.2 59
A3H Point 41.0 74 : A3 Point 41.0 4.7
AS312 Point 388.0f 67.1 AS3f2 Point 3860 447
A3/3 Point 189 33 AJ3I3 Point 18.9 2.2
A4 Non-point 69.0f 120 A4 Non-point 357.0f 414
Tolal ’ 5752 100.0 Tolal 863.2] 1000

{A Whole Year)

Pollution |Type Daily Pollution - [Ratio

Source | Load (kg/day) (%)

AN Paint 2.1 1.3

A2 Point 51.2 74

A3 - jPoint 41.0 59

A3z |Point 3860 554

AJ3/3 Poini - 189 27

Ad3f4 . |Non-point ©1800] 273

Total . ©686.2] 1000

~.Figure B.2 - -Daily Pollution Load of COD into Altamira Industrial Port
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BOD, (ku/day)

AN3I2
250

AN Administracion Portuaria Integral del Altamira

AN

6.7¢ A3/3

Garrapatas Stream

AS2: Pillsburgh Plate Glass (PPG) Industry

AJ3N: Polycyd

Altamira Industrial Port
2;1_* Gulf of Mexico
AN 36
A2
AL314 dry (27.1). rainy (141), whole year (75.0)
Legend

—¥ - Paint Poliution Source

> :Non-point Pollulion Source

AJ312: Thermal Power Plant (Comision Federal Electricidad)

AJ313: Negromex (Planta Solucion)

AJ3!4: Non-point sources of Walershed of Gatrapatas Stream

(Dry Season) (Rainy Season) o
Pollution |Type Daily Pollution  |Ratio Pollution [Type Daily Pollution  [Ratio -
Source Load (kgfday) (%) Source " |Load (kg/day)  |(%)
Al Point - 24 25 Al - [Point 24 141
A2 Point 36 43 Af2 Point 36 1.8
AN Point 18.5] 223 A3 - [Point i8.5 94
A2 Point 250 301 A2 Point - 250 127
A3 Poinl 6.7 8.1 AS3I3 Point 67 34
AJ3l4 Non-point 274 327 AL Nen-point 41 76
Total 83| 100.0 Tolal 186.9] 100.0

(A Whole Year) o .

Pollution |Type DailyPolluticn . |Ratio -

Source Load (kg/day) (%)

A Point 24 16

A2 Point 36 238

A3 Point 18.5| 14.1

AJ3i2 Point 2501 - 19.1

AJ3I3 Point 6.7 5.1

A34 . [Non-point 75.0]. 57.3

Total ) 130.9] 100.0.

Figure B.3 - Daily Pollution Load of BOD, into Altamira Industrial Port

B-32




Total Ritrogen {ka/day)

A3t

2.2
AS312
2.50

Altamira Industrial Port

Gulf of Mexico

0.34¢ Af313

(),
A1 (-)
A2

Garrapatas Stream

AM: Administracion Pertuaria Inlegrat de! Altamira

AS2: Pittsburgh Plale Glass (PPG) Industry
A3 Polyeyd

AN312: Thermal Pawer Plant (Comision Federal Eleclricidad)

AJ313: Negromex {(Pilanta Solucion)

AJ314 &(l:lry (11.1), rain

y (61.0), whole year {32.3)

Legend

-~ . Point Pollution Source

— : Non-point Pollution Source

AJ314; Non-point sources of Walérshed of Garrapatas Siream

(Dry Season) . _ {Rainy Season)
Pollution |Type Daily Pollution . |Ratio Poliution |Type Daily Pollution . |Ratio
Source ) Load (kg/day) (%%} Source Load {kg/day) (%)
A " [Point ) - - A1 Poinl - -
N2 Point - - A2 Point - -
AN Point 22 13.2 AN Point 22 33
AJ3f2 Point 25 14.9 AL312 Point 2.5 3.8
AS313 Point 0.3 20 A3I3 Point 03 05
AS314 Non-point 11.7] 699 AJ3l4 Non-poini 610, 924
Total 16.8] 100.0 Total 66.1] 100.0

(A Whole Year)

Pollution |Type ~ {Daily Pollution |Ratio

Source Load (kg/day) (%)

At " {Point ' - -

A2 Paint - -

AS3N Paoint 2.2 59

A3z IPoint. 25 67

AL313 - |Point 0.3 0.9

A3/ - [Non-point 323 865

Total S 37.4] 100.0

- Figure B.4 - Daily Pollution Load of Total Nitrogen into Altamira Industrial Port
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Total Phosphorus (kgfday)

AIA

0.77
AJ312
7.09

1.25+ AS3I3

Altamira Industrial Port

()]

Garrapatas Slream

A/1; Administracion Porluaria Integral del Altamira

AfZ: Pittsburgh Plate Glass (PPG) Industry

AJ31: Pelycyd

Gulf of Mexico

(-)
A2

AJ3IA Y dry (1.78), rainy (9.3), whole year (4.24)

Legend

— - Point Pollution Source
) :Non-point Pollution Source

AJ3f2: Thermal Power Plant {Comision Federal Eleclricidad)

AJ313: Negromex (Planta Solucion)

AJ3/4: Non-point soutces of Walershed of Garmrapatas Stream

(Rainy Season)

(Dry Season) _ T
Pollution |Type Daily Pollution - - |Ratio Pollution {Type Daily Pollulion - {Ratlo -
Source - Load (ka/day) (%) Source : Load (kg/day)  {(%) -
A Point - - At Point - -
A2 Paoint - - Af2 Point - -
A3 Polnt 0.77 71 A3t Point "0.77 4,2
AS32 Point 7.09] 651 A3 Point 7.09] 385
A3 Point 1.25] 1156 AJ3I3 Point 1.25 6.8
AF3f4 " |Non-point 78] 163 Aj3i4 [Non-point 93| 505 €
Total 10.89 100.0 Total 18.41] 100.0

(Whole Year) , B

Poliution |Type Daily Pollution  |Ratio

Source : ~ |Load (kg/day) (%)

An Point : - - -

AS2 Point - .-

A3t - |Point 0.77] -85

A3z [Point . 7.09] 505

A3 - |Point - 1.25| 89

As34 - INon-poinl 494]-- 352

Tolal B ~14.05] 100.0

Figure B.5  Daily Pollution Load of Total Phosphorus into Altamira Industrial Port
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(2) Conejo Lagoon

Discharge Volume (m¥day)

B 7]8 Conejo Lagoon

B2 ﬂ

B/1/1: BASF
B/M/2: Grupo Primex
B/1/3: International de Papeles del Golfo
Bf1/4: Fibras Nacionales de Acrilico
B/1/5: GE Plastic
BAI7 ' B/1/6(1): Operadora y Comercializadora

(-) Trevi Plus

Br1/6(2): Johns Manville Industry

-

B/I3 © 296 T I x B/1/6(3): Tecno Asfalto del Gotfo
Bri/4 Bris B/il6 B/1/6(4): Asallos y Derivados Mexicanos
2386 767 )76
(308 Legenc_i
4) 1.2 — : Point Pollution Source
) Non-point Poliution Seurce
_ .Polluliﬁn Type Discharge Volume|Ratio
Source (m3/day) (%)
BIMA Point 718 9.2
B1/2 Paoint 3,589 46.2
BN/3 Point 296 38
8/1/4 Point 2,386 30.7
BIi5 Point 767 9.9
BI1J6(1) Point - -
BI116(2) Point 76 ' 0.1
B/1/6(3) Point 0.8 0.0
BM/G(4) Paint 12 0.0
BHI7 Non-point - -
Total 7,768 - 160.0

Figure B.6 Daily Discharge Volume into Conejo Lagoon
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COD (kg/day)

BA B/1/1: BASF
C
9(dry}, 46.7(rainy) B/f2: Grupo Primex
24 8(whole year) B/1/3: International de Papeles del Golfo

Bf1/4: Fibras Nacionales de Acrilico
B//1 1]0 Conejo Lagoon Bf1/5: GE Plastic
B/1/6(1): Operadora y Comercializadora

Bnn 34¥ Trevi Plus

| BIA/6(2): Johns Manville Induslry
813 ~ 16 T I _ \ BI1/6(3): Tecno Asfalto del Galfo
B/1/4 BH{ BNi6 BI1/6(4): Asaltos y Derivados Mexicanos
329 356 (15
302
. (4} 0.036
{Dry Season) (Rainy Season)
Pallution Type Pollution Load Ratio Pollution Type Pollution Load Ratio
Source (kg/day}y . (%) Source {kg/day) (%)
B Point 10 2.7 B8/ Point 110 2.7
Bi112 Point 3411 85.1 BHR2 Point 3441 84.3
B3 Point 1 . 118 29 8113 Point 118 29
8/1/4 Point 329 8.1 B4 Point 328 8.1
BAI5 " |Point 356 09 BHIS Point 356 09
Bf1/6(1) Point - - BI1/6{1) Point - -
Bf1/6(2) Point 1.5 0.0 BI1/6(2) Point i.5 09
B//6{3) Point 02 0.0 BI1/6{3) Point ) - 0.2 00
B/1/6(4) Point 0.036 0.0 B/1/6{4) Point 0.036 0.0
BN7 Non-point 9.0 0.2 B Non-point 46.7 1.1
Total . 4044 -100.0 Total 4082 100.0
{Whole Year) )

Pollution Type {Pollution Load Ratio %

Source {kg/day) (%) ’

BN Point 10 2.7

B2 Poinl 3441 84.8

B3 Point i18 .29

B4 Point 329 81

B/A5 - [Point 358 0.9

BAB()  |Poini X :

BH/6{2) Point 15 0.0

BI1/6(3) Point 0.2 0.0

BI/6(@4)  |Point . _ 0035 00,

BT Non-point 248 06

Total 4060 100.0

Figure B.7 Daily Pollution Load of COD into Conejo Lagoon
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BOD; (ka/day)

4.36{dry), 22.7(rainy)':a
12.05(whole year}

BI1I%

BT 244
-

BHi2 Eg

Conejo Lagoon

B3~ 521 ?

B/1/4

BI1II \ Brif6

B/t/1: BASF

B/1/2; Grupo Primex

BA/3: International de Papeles del Gollo

B/1/4: Fibras Nacionales de Acrilico

BI1/5: GE Plastic

B//6(1): Operadora y Corﬁercializadora

Trevi P

lus

B11/6(2): Johns Manville Industry

B/1/6(3): Tecno Asfalto del Golfo

B/1/6(4): Asaltos y Derivados Mexicanos

Figure B.8  Daily Pollution Load of BOD, into Congjo Lagoon
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170 68 (2)0.2
{3)0.1
(4) 0.1
{Dry Séason) _ {Rainy Season)
Pollution Type Pollution Load Ratio Pollution Type Pollution Load Ratio
Source (ka/day) (%) Souice {kg/day) (%)
81 Point 744 .2 8111 Point 244 1.2
Bit2 Point 1836 877 B2 Point 1836 86.9
Bfi13 Point 52.1 25 B3 Point 52.1 25
Bfif4 Point 170 8.1 Bitl4 Point 170 8.0
Bfil5 |Point 6.80 0.3 BIHS Point 6.80 03
BABA)  [Point e X BAT6(1) Point - .
B/6(2) Point 0.20 0.0 BA/G(2) Point 0.20 0.0
BA6(3)  |Paint 0.10 00 BF1/6(3) Point 0:10 0.0
‘Blfe(4) -|Point _ 0.01 0.0 B/1/6(4) Poiht 0.01 0.0
BIf7 Non-point 4.36 0.2 BT Non-point 229 1.1
Total 2004] 1000 Total 2112 160.0
{(Whole Year)
Pollution Type Poltution Load ) Ratio
Source (ka/day) (%)
Bt Point 244 1.2
Biti2 " |Point 1836 874
B/113 Point 52.1 25
B/if4 Point 170 8.1
BI1I5 Point 6.80 03
BI6(1)  |Point N -
B/1i6(2) Point _ 0.20 090
BA6(3) - |Point. 0.10 0.0
8/1/6(4) . |Point . 0.01 0.0
B8/ Non-point 12.05 06
Total 2102 100.0



Total Nitrogen {ka/day)

1.07(dry), 5.\’)9(rainy)c:1
2 97(whole year)

BitAN _l%
B//2 2‘

B

Conejo Lagoon

B/1/1: BASF
B//2: Grupo Primex
B/1/3: International de Papeles del Golfo
B/1/4: Fibras Nacionales de Acrilico
B/1/5: GE Plastic
B/A/6(1): Operadora y Comercializadora
Trevi Plus

B/1/6(2): Johns Manville Indusiry

B3 -) T I B/1/6(3): Tecno Asfalto del Golfo
BM/4 B/ BMI6 B/1/6(4): Asaltos y Derivados Mexicanos
46.6 {-) (-)

{Dry Season) {Rainy Season)
Poliution Type Pollution Load Ratio Poltulion Type Pollution Load Ratio
Source - (kg/day) % Source _ {kg/day) %
Brf Point i5.1 206 Bfi/i Point i5.1 19.4
B2 Point 104 14.2 B2 Point * 104 13.4
BI#3 Point - - B3 Point - -
B/1/4 HPoint 46.6 63.7 B4 foint 46.6 &60.0
BAIS Point - B/1/5 Point - -
8AB(1) Point . - BAG(1) Point iE -
BAIG(2) Point - - B/1/6(2) Point - -
B/1/6(3) Point - - B1/6(3) Point _ - -
BHIB(4) Point - - BHIG{4) Point - -
B/ Non-point 1.07 1.5 BT Non-point 5.59 7.2
Total 732 100.0 Totat 777 100.0

(A Whole Year}

Pollution Type Pollution Load Ratio

Source : (kgfday} %

BHI Point 151 20.1 _

B/t/2 Point 104 13.9

B/t/3 Point - .

B/t/4 Point 46.6 62.1

Bft/5 Point - -

BAB(1) Point .

B/1/6(2) Point - -

B/116{3} Point - -

B1/6(4) Point ) .- -

B Non-pomnt 297 40

Tolal 751 160.0

Figure 8.8 Daily Pollution Load of Total Nitrogen into Coneno Lagoon
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Total Phosphorus (kg/day)

0.18(dry), 0.92(rainyi:j
0.49(whole year)

B/t/1 ig

B

Conejo Lagoon

B/1/1: BASF
B/1/2: Grupo Primex

B1/3: International de Papeles del Golfo

Bi1/4; Fibras Nacionales de Acrilico

B/1/5: GE Plastic

B/1/6(1): Operadora y Comercializadora

Brif2 164 Trevi Plus
B/1/6(2): Johns Manville Industry
B/1/3 {-) T I B/1/6(3): Tecno Asfalto del Golfo
B/i/4 B/ B/1/6 B/1/6(4): Asaltos y Derivados Mexicanos
795 (-) (-)

{Dry Season) {Rainy Season}
Pollution Type Potlution Load Ratio Pollution Type Pollution Load Ratio
Source {kg/day) (%) Source (ka/day) (%)
B/ Point 0.62 6.0 Bfi/1 Point 0.62 58
B/1/2 Point 1.64 158 B2 Point 1.64 14.7
B/1/3 Poink - - B3 Point -
B4 Point 7.95 765 B4 Point 7.95 71.4
B/1i5 Point - BIi1i5 Point - -
BA6{1) Point - - B/6(1) Point - -
8/116(2) Point - - Bf1/6(2) Point - -
8/116(3) Point - - BIIG(3) Paint -
BI/6(4) Point - - BA/6(4) Point -
B Non-point 0.18 1.7 B Non-point 092 83
Tolal 10.39 1600 Total 11.13 100.0

{A Whole Year)

Pollution Type [Poliution Load . Ratio

Source {kg/day) (%)

8N Point 0.62 58

8 Point 1.64 i5.3

BIti3 Point - .

Biti4 Point 795 743

BI115 Point - -

Bfi/6(1) Point - -

BI116(2) Point - -

B/1/6{3) Point - -

Br1/6(4) Point - -

B/7 Non-point 049 46

Tolal 10.7 100.0

Figure B.10 Daily Pollution Load of Total Phosphorus into Conejo Lagoon
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(3} Panuco River

a} Dry Season

Table B.47 Flow Rate (Daily Discharge Volume) and Daily Pollution Load from Point

and Non-Point Pollution Sources to Panuco River in Diy Season
Point Poilution Sources

Pollution |Pollution Source Daily Pollution Loads : Flow rate|Daily Discharge
Source BOD, cobD Total nitrogen  jTotal phosphorus Volume
Number {kg/day) [({kg/day) [(kg/day) (kg/day) (mi’s) (1000m*day)
cH Panuco River 29,000| 332,000 12,600 1,440 185 16,000
{(Las Adjuntas,
El Alamo) .
Cr2 Tamesi River 2,285] 18315 957 89 13.9 1,201
System
C/3n Sea-food Process 110 202 30.2 54| 00029 0.25
industries Area
c/an Altavisia Water Supply 420 606 - - 0.088 7.58
Plant : o
Crife-5  |Municipal Waste- 27,160 41;300 7,240 . 906 1.043 90.12
Ci51-4  |Waler of Tampico
Cisf-2  |And Madero _
cio Refineria Madero 586] 4,490 321 64| 0074 64
(PEMEX)
Total 59,5011 397,413 21,158) 2,447 200' ' 17,305
Non-peint Pollution Scurces
Pollution |Peliution Source Daily Pollution Loads
Source BODS [COD Total mitrogen Total phosphorus
Number (kg/day) |(kg/day) |(kg/day) (kg/day)
Ci3 Morelos 1.48] 224 042 0.05
CHf6  |Tampico Solid Waste 742 459 05 0.08
Landfill Ste _ ) .
;i Southwest Part of 4 7.61 1.43 0.18
Tampico ‘
C/55 and {Southern Pan of Tampico 365 70 9.13 1.33
C/8/3  |Southern Part of Madero ' _
Ci6 Northein Part of Puetlo 7.85 i7 222 0.35
Viejo . E '
Total 5195 101.44 137 199
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Table B.48 Ratio of Daily Pollution Load from each Pollution Source (Including Rivers) in

Total Daily Pollution Load from Pollution Sources into Panuco River in Dry Season

Pollution Water Syslemn Type BOD, coD Total nitrogen Tolal phosphotus

Source

Number (%) (%) %) {%)

CH Panuco River River 48.70§ 83.52 59.51 58.80
(Las Adjuntas,
El Atamo)

G2 Tamesi River River 3.84 4.61 4.57 363
Syslem

Cian Sea-food Process Point 018 0.05 0.14 0.22
Industries Area

Cran Altavista Waler Supply Point 071 0.15
Plant

Ci4i2-5 Municipal Waste- Point 45 51 1052 34.20 37.00

CI511-4 Waler of Tampico

Citi1-2 And Madero

CNo Refineria Madero Point 098] 1.13 1.52 0.26
(PEMEX) . ’

Ci3 Morelos Non-point 0.00 0.00 0.00]. 0.00

ClaI6 Tampico Solid Wasle Non-point 0.00 0.00 0.00 0.00
Landfill Site

Craf? Southwest Part of Non-point 0.01 0.00 0.01 0.01

. Tampico

C/515 and  |Southern Part of Tampico  [Non-point 0.06 0.02 0.04 0.05

C18/3 Southern Part of Madero :

[o]3 Northern Part of Pueblo Non-point 0.01 0.00 0.01 0.01
Vieo o _
Total 100.00 100.60 106.00 100,00

Table B.49 Contribution of Rivers, Point Pollution Sources, and Non-point Pollution
Loading into Panuco River in Dry Season

Sources on Pollution

BOD, COD Total nitregen Total phosphorus
Season Type (%) %) (%) (%)
Dry Rivers 5253 88.13 64.03 6244
Paint Polletion Sources - 47.38 11.85 - 35.86 37.48
Non-point Pollution Souices 0.05 0.03 0.06 0.08
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b) Rainy Season

Table B.50 Flow Rate (Daily Discharge Volume} and Daily Pollution Load from Point and

Non-point Pollution Sources to Panuco River in Rainy Season
Point Poliution Sources

Pollution |[Pollution Source Daily Poliution Loads Flow rate|Daily Discharge
Source BOD, |COD Total nittogen  {Total phosphorus Volume
Number (kg/day) {(kg/day) |(ka/day) {kg/day) {m¥s)  [(1000m’day)}
cH Panuco River 68,000 1,646,000 17,490 9,930 m 66,600
(Las Adjuntas,
El Alamo)
Ci2 Tamesi River 4,264 59,331 2.250] - 265 42 3,630
System
Ci3n Sea-food Process 110 202 302 54{ 00029 0.25
Industries Area
cran Allavista Water Supply 420 606 - - 0.088 7.68
' Plant
C/4i2-5  |Municipal Waste- 27,100 41,800 71,240 906 1.043 90.1
Ci5H11-4  [Water of Tampico
cigit-2  |And Madero
Cro Refinenia Madero 586 4,490 321 6.4 0.074 6.4
(PEMEX)
Total 100,480} 1,752,429 27,331 1,13 814} 70,334
tNon-poink Pollution Sources
Pollution {Pollution Source Daily Potlution Loads
Source BOD; coD Tolal nitrogen | Total phosphorus
Number (ka/day) |(kgfday) |(kgfday) (ka/day)
C3 |Morelos ' .1 17 219 , 0.28
Cl4l6 Tampico Solid Wasle i2.6 239 262 0.41
Landfill Site
Claf7 Southwest Part of 209 40 75 0.96
Tampico : ' : '
Cf6/5 and [Southern Part of Tampico | 190 364 476 6.92
C/8/3 Southern Pait of Madero
Ci6 Northern Pant of Pueblo 43.5 92 123 1.9
Viejo : ' %
Total 273.1 5316 72.21 10.47
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Table B.51

Ratio of Daily Pollution Load from each Pollution Source (Including

Rivers} in Total Pollution Load from Pollution Sources into Panuco River

in Rainy Season

Pollution {Water System Type BOD, cCD Total nitrogen  jTotal phosphoius
Source
Number (%) (%) (%) (%}
;i Panuco River River 67.49 93.90] 63.82 89.27
{Las Adjuntas,
El Alamo)
Ccr2 Tamesi River River 4.23 338 8.21 238
Syslem
Gi3n Sea-food Process Point 0.1 0.01 0.11 0.05
tndustries Area
Cran Altavista Waler Supply Point 0.42 0.03 - -
Plant
Cf4/2-5  Municipal Wasle- Point 26.90 2.38 26.42 8.15
Ci511-4 Water of Tampico
cran-2 And Madero
CHO Refineria Madero Point 0.58 0.26 1.17 0.06
(PEMEX)
Ci3 Moretos Non-peint 0.0 0.00 0.1 0.00
Cl4i6 Tampico Solid Waste Non-point 0.01 0.00 0.01 0.00
ri_andﬁfl Site
crarn Southwest Part of Non-point 0.02 0.00 0.03 0.01
Tarmpico
C/5/5 and |Southem Pan of Tampico Non-point 0.19 0.02 0.17 0.06
Ci8i3 Southern Parl of Madero
Ci6 Northern Pad of Pueblo Non-point 0.04 0.01 0.04 0.02
Viejo
Tolal 100 100 100 100

Table B.52 Contribution of Rivers, Point Pollution Sources, and Non-point Pollution
Sources on Pollution Loading into Panuco River in Rainy Season '

BOD; CoD Total nitrogen Total phosphorus
Season Type (%) (%) (%) (%)
Rainy Rivers 1.72 97.28 72.03 91.65
Point Pollution Sources 28.01 269 27.70 8.25
MNon-point Poliution Sources 027 0.03 0.26 0.09
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¢) A Whole Year

Table B.53 Flow Rate {Daily Discharge Volume) and Daily Pollutions Load from Point

and Non-Point Pollution Sources to Panuco River in Whole Year

Point Poliution Sources

Poliution [Pollution Source Daily Pollution Loads Flow |Daily Discharge

Sousce BOD, |COD Tolalmilorgen  |Tolal phosphorus |Rate  [Wolume

Number {kg/day) |(kg’/day) [{kg/day) (kafday) (m¥s) [(1000m¥/day)

Cfi Panuco River 45,3007 883,000 14,600 5,000 43 37.200
{Las Adjuntas,
Et Alamo)

Cf2 Tamesi River 3.110] 35,560 1,500 163 257 2,220
System

Ci3Nn Sea-food Process 110 202 302 5.4] 0.0029 0.25
Industries Area

ClAl Altavista Water Supply 420 606 - -] 0.088 758
Piant

Ci4/2-5  |Municipal Waste- 27,100F 41,800 7,240} 06| 1.043 90.12

Ci5it-4  [Water of Tampico :

Ci8fi-2  {And Madero

cno Refineria Madero 586 4,490 321 Gal 0074 6.4
{PEMEX)
Tolal 76,626] 965598 23,601 6,081} 458 39,524

Non-point Pollution Sources

Pollution jPollution Source Daily Pollution Loads

Source BOD, COoD Total nitfogen Total phosphorus

Number (kg/day) |(ka/day) [(kg/day) {ka/day)

Ci3 Morelos 324 6.21 1.16 0.146

Cf4i6 Tampico Solid Waste 6.69 12.7 1.39 0.218
Landfill Site ‘

Cran7 Southwest Part of it.t 212 397 0.507
Tampico

€155 and {Southern Par of Tampico 101 193 253 3.67

CiBi3 Southern Part of Madero

Ci6 Northern Part of Pueblo 22.8] - 48B4 6.45 1

‘ Viejo '

Total 144.83] 281.51 3657 5541
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Table B.54 Ratio of Daily Pollution Load from each Pollution Source (Inctuding
Rivers) in Total Daily Pollution Load from Pollution Sources into Panuco
River in Whole Year

Pollution  |Water System Type BOD, COoD Tolal nittogen | Total phosphorus

Source

Number {%5) (%) (%) (%)

ch Panuco River River 59.01 91.42 61.53 82.15
{Las Adjuntas,
El Alamo)

Ci2 Tamesi River River 4.05 368 6.32 268
System

CI3I1 Sea-food Process Point 0.14 0.02 013 0.09
Industries Area

Craf Altavista Walor Supply Point 0.55 0.06 - -
Plant

Cl4r2-5 Municipat Waste- Point 35.30 4.33 30.51 14.89

CI51-4 Water of Tampico

Criit-2 - 1And Madero

CHo Refinerta Madero Point 0.76 0.46 1.35 0.1
(PEMEX) '

CcH3 Morelos Non-point 0.00 “0.00 0.00 0.00

Clis Tampico Sofid Wasle Non-point 0.01 0.00 0.01 0.00
Landhll Site

Clai? Southwest Part of Non-point 0.01 0.00 0.02 0.01
Tampico

Ci5/5 and [Southern Pad of Tampice  |Nonr-point - 0.13 0.02 0.1 0.06

Ciaf3 Southern Part of Madero

Cié Northern Part of Pueblo Non-point 0.03 0.01 003 .02
Viejo ’ o
Total 100.00 100.00 100.00 100.00

Table B.55 Contribution of Rivers, Point Pollution Sources, and Non-point Pollution
Sources on Pollution Loading into Panuco River

BOBb, CCD Total nitrogen Total pho;phorus
Season Type (%) - {%) (%) _ (%}
Who'e Rivers 63.06 95.09 67.85 84.83
Year Point Pollution Sources 36.75 488 31.99 15.08
MNon-point Pollulion Sources 0.19 0.03 0.16 0.09
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Table B.56 Daily Discharge Volume and Daily Pollution Loads from Pollution Sources
and Rivers to Coastal Area in Dry Season

Pollution  {Pollulion Source BOD, CoD Total N Total P Daily Discharge
Source Volume
Number (kgiday} |(kg/day) |(kg/day) [(kg/day} ({1000 m*day)
A Altamira industrial Port 83 575 17.1 11.1 -
b FPelroceI 296 681 45 - 8.27
E Novagquim 106 199 202 - 0.349
F(1) Negromex (Emulcion) 167 1,290 57 - 2.65
F(2) NHUMO 34 68.1 2.04 - 0.681
G Dupont 120 - - - 5712
C Panuco River 59,600] 398,000 21,200 2,450 17,300
Table B.57  Daily Discharge Volume and Daily Pollution Loads from Pollution
Sources and Rivers to Coastal Area in Rainy Season '

Pollution  |Potlution Source BOD, coD Total N Total P Daily Discharge
Source Volume
Number tka/day) |(kafday) |(kd/day) [(karday) |(1000 mifday)

A Altamira Industrial Porl 197 863 €6 184 -
D Pelrocel 296 681 45 - 8.27
E Novaquim 106 199 702 - 0.349
F{1) Negromex {(Emulcion) 67 1.290 57 - 2,65
F{2) NHUMO 34 68.1 2.04 - : 0.681
G Dupont 120 - - - 572
(o4 Panuco River 101,000] 1,750,000 ' 27,400 11,100 70,300

Table B.58 Daily Discharge Volume and Daily Pollution Loads from Pollution
Sources and Rivers to Coastatl Area in Whole Year

Pollution {Polfution Source BOD, coD Total N Total P~ {Daily Discharge
Source Volume
Number (ka/day) [(kafday) [(kg/day) |(kg/day) [(1000 m*day)
A Altamisa Industrial Port 131 696 374 4.1 -
D Pelrocel 296 681 4.5 - 8.27
E Novaquim 106 199 20.2 - 0.349
F(1) Negromex (Emulcion) 167 1,290 57 - 265
F(2) NHUMO 34 68.1 2.04 - 0.681
G Dupont 120 : T - 572
c Panuco River 76,800 966,000 23,700]  6,000] 39,500
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B.1.6 Pollution Load Analysis by Each Pollution Source in Future
(1)  Point Pollution Sources
a) Altamira Industrial Port Arca (A)
Table B.59 shows the daily discharge volume and daily pollution load into the Altamira

Industrial Port Area in 2010.

Table B.53 Daily Discharge Volume and Daily Pollution
Loads into Altamira Industrial Port in 2010

Pollutio [Name Discharge [BOD; [COD  |Tolal Tolal

n

Source Volume Nilrogen [Phosphorus

Number MYs kgfday |kg/day |kg/day kg/day

AN, S |Administracion 0.0015 358 156.1 - -
Portuaria

Integral del Allamira .
A2, 1 |Pittsburgh Plate 0.0580 8.0 85.2 - -
Glass

(PPG) Induslry
A3 [POLICYD : 0.0200 308] 6382 3.68 i.28
AJ372,1 [Comision Federal 0.0552 250| 3860 2.50 7.09
De Electricidad
AJ313, 1 {INEGROMEX 0.0088] 11.20f 31.42 0.57 2.08
(Planta Solucion)
Al4 New thermal plant 0.0552 25.0] 386.0 2.50 7.09
{Comision Federat
De Eleclricidad)

b) Concjo Lagoon (B/t) and Marismas Lagoon (B}
Table B.60 shows the daily discharge volume and daily pollution loads in 2010, which

flow into Conejo Lagoon.

Table B.60 Daily Discharge Volume and Daily Pollution Load
into Conejo Lagoon in 2010
Poliution |Poinl Pollution Source  |Discharge [BOD; {COD [Total Total

Source Volume NitrogeniPhosphorus

Number m'ls kg/day |kgfday |kg/day |ka/day

BHA, I BASF Mexicano 0.0138] 406]) 1828 25.1 1.03

B/ir2, | Grupo Primex 0.0692 3i4 588 1.79 0.28

BHi3, | Internacional de Papelas 0.0057] 259] 60.1 - -
Del Golfo .

Bfif4, 1 [Fibras Nacionales de 0.0460] 209 405 S57.2 4388
Acrilico

BI11/5,1 GE Plastic 0.0148 11.4] 593 - -
Brifs{1),1 [Operadoray - - Co- - ) -
Comercializadora ' '
Teevi Plus _ _ '

B/1/6(2), 1 [Johns Manville Industry | 0.000146}) 0.332] 2.48 - -
B7116(3), | [Tecno Asfalto del Golfo | 0.000016; 0.073] 0.15 - -

BI176(a),  |Asfalios y Dorvados | 0,000023] 0.008] 0.06 . :
Mexicanos )




¢} Panuco River Upstrecam (C/1)

The daily discharge volume and daily pollution loads in 2010 which pass at El Alamo
Station are shown in Table 3.31.

d) Tamesi River and Freshwater Lagoons (C/2)

The daily discharge volumc and daily pollution loads from Tamesi River in 2010 is
shown in Table B.32.

¢) Sea-food Processing Industries (C/3/1)

The daily pollution loads by sea-food processing factorics are shown in Table B.33.

£y  Municipal Wastewater {Tampico City, Madero City and Miramar)

The daily discharge volume and daily pollution loads of municipal wastewater from

Tampico City, Madero City and Miramar in 2010 are shown in Tablec B.6!.

Table B.61 Daily Discharge Volume and Daily Pollution Loads
of Wastewater from Tampico, Madero and Miramar in 2010

Tampico City .

Hem Unit and Madero City |Miramar

Daily discharge volume mday 182,164 18,100
Flow rate m¥/s 2141 0.19
Daily BOD, load kg/day 41,000 4,030
Daily COD load - kg/day 63,300 7,440
Daily total nitrogen load kg/day 11,000 688
Daily total phosphorus load kg/day 1,380 . 82

¢) Cuauhtemoc Oxidaiion Pond (C/7/2)
The daily discharge volume and daily pollution loads of 111uni£:i;§ﬁl'\ifastcwalcr from
Pucblo Vicjo Municipality in 2010 are shown in Table B.62. Coverage of drainage

system is 11% (oniy in Cuauhtemoc Aréa).

If wastewater treatment facility is reinforced and most of treated wastewater is inhiltrated
into underground as in 1999, the pollution loads from the Cuauhtemoc oxidation pond

into Pucblo Viejo Lagoon is negligible.

Table 8.62 Daily Discharge Volume and Daily Pollution Loads
of Wastewater from Pueblo Viejo in 2010 '

Item Unit Pueblo Viejo

Daily discharge volume milday - - 4,390
Flow rate m¥s : C 00181 -
Daily BOD, load kafday ) 355
Daily COD load "~ |kgiday” - o 647
Daily lotal nitrogen load . |kg/day . . o 60
Daily tota) phosphorus load kg/day 7




h) Refineria Madero (C/10, 1)
The flow rate and daily pollution loads from Refineria Madero in 2010 are shown in

Table B.63.

Table B.63 Flow Rate and Daily Pollution Loads
From Refineria Madero in 2010

Pollution Load
Parametey Unit Siete y Media |Vanadero |Total
BOD, kg/day 67 168| 235
coD kgfday 932 1,830 2,762
Total nitrogen ka/day 16.4 956 12
Total phosphorus  |kg/day _ 1.17 173} 2.90
Flow rate m/s 0.0180 0.105{ 0123

i)  Quimica del Mar (C/11, 1)

This factory is supposed not to be operated in 2010.

1) Gulf of Mexico

The discharge volume and pollution leads which flow into the coastal water of Guif of

Mexico are shown in Table B.64.

Table B.64 Flow Rate and Daily Pollution Load from Industries which
Discharge Wastewater into Coastal Water of Guif of Mexico in 2010

Paollution Pollution Load

Source Pollution Source Flow rate |BOD, CcoD TotalN  [Total P
Number (mdls) (kg/day) |(kg/day) |[(kg/day) [{kg/day)
D Petrocel 0.160 494 1,136 69 R
E -|Novaquim 0.0067 305 57 5.8 -
F{1) Negromex (Emulcion) 0.0531 241 1,859 82.2 -
F(2) NHUMO 0.0131 57.6 113 3.39 -
G Dupont 0124 224 - - -

(2)  Non-point Pollution Sources
Pollution loads from the following non-point pollution sources are estimated:
+ Watershed of Conejo Lagoon (B/1/7): the pollution loads in dry and rainy seasons in

2010 arc shown in Table B.38.
Watcrshed of Garrapatas Stream (A/3/4, R): the pollution loads in-dry and rainy
season are shown in Table B.65.
Watershed of Costa Lagoon {C/2/1): the pollution loads in dry and rainy seasons in
2010 are shown in‘Table 13.66.
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Table B.65

Non-point Pollution Loads from Watershed of Garrapatas Stream in 2010

(Dry Season)
Type Area  (1-R*) {Poliution Load Unit|Poltution Load tkg/dry season} |Daily Pollution Load (kg/day)
{kg/(ha*year))
Ha TN Jr-P [BoD, [COD [T-N [T-P  "[BOD, JCOD [T-N |T-P iBOD, |COD
Crop/Pasture 6520] 02| 7298 108 1.9 36] 1,995 298] 3,270] 9811} - 9.41] 140 1543 46
Low density 80] o06] 4721 061] 132 25f 476 6.1 133] 253] o0.22] 003} 063 119
Residential
Industrial 2401 06] 1467] 2.54| 7868 149] 444 77| 2.379] 4,520] 2.08| 038| 11.22] 21.32
Total 6,840 2,487 379] 5,783[14,584] 11.7) t.79] 27.3| 695
{Rainy Season)
Type Area  [(1-R") |Poliution Load UnitlPollution  Load {kgfrainy|Daily Polllion Load (kg/day)
{(ka/(ha‘year)} season)
Ha T-N [T |BOD, [CCD |[T-N [i-f [BODs [COD [T-N {T-P [BOD, [COD
Crop/Pasture 6520f 02} 7.29] 108 118 36] 7.,506] 1,115]12,302{36,907] 49.1 1.3| 804f 2412
Low density 80 ¢6] 472 o061] 132 25 179 23 501 952 1.2 0.2 33 6.2
Residential _
Industrial 240] 06| 1467 254] 7868F 149] 1,669 289| 8950]17,005] 10.9| 1.89) 58 11
Total 6,840 9,354| 1,427|21,753]| 54,864 61 9.4 142 359

*R: Reduction Parameter

Table B.66  Non-point Pollution Loads from Watershed of Costa Lagoon in 2010

{Dry Season)
Type Area [{1-R*) jPollution Load Unit]Poliotion Load (kg!dry season) |Daily Poliution Load (kg/day)
(kgf/(ha*year)) -

Ha TN |1 [BOD, |[COD [T-N [T-P [BOD; [COD |T-N TP [BOD; {COD
Crop/Pasiure 3990 02 729 108 19 38| 1,221 181] 2.,001] 6,004} 576] 086 S.44 28
Wetland 1,700] 06] 3.72] 044] 109 33 19 95] 2,340 7,021] 3.76] 0.45] 11.04 33
Lagoon 300] 06] 6.75] 0.57 8.8 26 255 21 3N 994 1.20; 0.10] 1.56 5
Low density 70| 06] 472] 061 132 25 42 5 117 221} 0.20 0.03 0.55 1
Residential ‘ o .
Total 6,060 2315 303] 4,789 14,240| 10.92] 1.43} 22.59 67
(Rainy Season) ) o L o
Type Area  [{1-R*) [Pollution {Load Unit{Poliulion Load {kg/rainy{Daily Poliution Load (kg/day)

(ka/(ha'yeat)) 1season

Ha TN [rp I8OD, [cOD [T-N [T-P. [B0D; [coD [T-N '|T-P [BOD, [COD
Crop/Pasture 3890 02| 729; 108 119 36] 4,504] 682} 7,528/22,585] 30.0 45 49.2| 1476
Wel land 1,700 06} 3.72] 044] 109 33| 2,998 357| 8,804126,412| 196 23F 575] 1726
Lagoon 300} O6] 675 057 88 26f 960 80| 1,246] 3,738 6.3 0.5] 814 244
Lowdensity 70| o8] 472 081 13.21 25 157] 20| 438f 833 102 0.43] 29 . 54
Residentiat ) ’
Total 6,060 8,709] 1,139]18,017|53,568] . 656.9| 7.4 117.8] 350.1

*R: Reduction Parémeler

+ Morelos (Tampico)-(C/3/1, U): the pollution loads in dry and rainy seasons in 2010

are shown in

Table B.40.

:

+ Arca around Tampico Solid Waste Landfill Site (C/4/7, M): Tampico ‘Solid Waste

Landfill Site (approximately 32 ha) and its swrrounding (18 ha) will be transformed

into public park for recreation. However, its area will be regarded as one of the

industrial land use unti! 2010. The pollution loads in dry and rainy season in 2010 is

shown in Table B.41.

+ Southwest Part of Tampico City (C/4/6, U): the pollution loads in dry and rainy

B
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seasons in 2010 are shown in Table B.42,

+  Southern Part of Tampico City and Southern Part of Madero City (C/5/5, U and

C/8/3, U): the pollution loads in dry and rainy seasons in 2010 are shown in Table
B.43.
+ Northern Part of Pueblo Viejo Municipality (C/6): the pollution loads in dry and

rainy seasons in 2010 are shown in Table B.67.

Table B.67 Non-point Pollution Loads from the Northern Part of Pueblo Viejo in 2010

{Dry Season}
Type Area  |(1-R*) |Pollution Load UnitjPollution Load (kg/diy season) [Daily Pollution Load (kg/day)
(kgi(ha'year)) -

Ha TN [T-P  [BOD, {COD |T-N |T-P [BOD, {COD [T-N |T-P [BOD, [COD
Crop/Pasture 555 02] 1291 108 1.9 36 162 24 265 795] 0.76] O011] 125 4
Wetland 25] 08] 3721 044] 109 a3 i1 1 33 98] 005 0.01] 015 1]
Low density i65] 06] 472 061] 132 25 93 12| 262 497] 044| 008 1.23 2
Residential
industrial 120 06| 14.67] 254} 78.68 149 211 37l 1,133fF 2,153} 1.00f 0.17] 534 10
Tolat 865 418 74 1,692 3543] 225] 035 7.98 17
{Rainy Season)
Type Area |(1-R*) |Poliution Load UnitjPollution Load (kg/rainy]Daily Poltution Load (kg/day)

{(kg/(ha’yean) season; :

Ha TN |v-P |BOD; [CcOD [T-N [T-P [BOD, [COD |I-N |T-P }BOD; |COD
Crop/Pasture 5550 02] 729 1.08] 1.9 36| 647 a6 1,060] 3,181 4.23] 063 69 21
Wetland 251 06| 3.72] 044} 109 33 45 5]  131] 393] 025 003 09 3
Low density 165 06f 472 061 13.2 25 374 481 1,046| 1,988] 244 0.3% 6.8 13
Residential
Industrial 120 06| 1467] 254 7868 149 845 146] 4,532] 8,610] 552 096] 296 66
Total 865 1,914 296} 6,270] 14,173 12.49] 193] 44.2 9

*R: Reduction Parameler

+ Waltershed of Pueblo Viejo Lagoon (C/7/1): the pollution loads in dry and raimy

seasons in 2010 are shown in Table B.68.

Table B.68  Non-point Pollution Loads from Watershed of Pueblo Viejo Lagoon in 2010
{Dry Season) :
Type Area |{(1-R*") [Poliution Load Unit{Pollution Load (kg/dry season) Daily Poliution Load (kg/day)
{kgl(ha*year))
Ha T-N T-P BOD; ICOD |T-N TP BGD, [COD T-N T-P BOD; |COD
Crop/Pasture  [94,044] 0.1 7.29{ 1.08] {19 36]13,705] 2,035 22,462| 67,385 6465] 960 106] 318
Welland 4160] 06| 3.72] 044| 109 33| 1,858 221| 5.454] 16,362 8.76] 1.04 26 77
Low density 366] 06| 4.72] 061} 132 251 207 27 580] 1,903] 098] 0.13; 2.74] 520
Residential _
Total 98,570 15,770] 2,283 25,496] 24,846| 74.39] 10.77 134 400
{Rainy Season) _ .
Type Area  [(1-R*) {Pollution Load Unit{Pollution Load (kg/rainy season)  |Daily Poliution Load (kg/day)
{kg/(ha'yean)) _
Ha T-N TP [BOD; |[COD [T-N |T-P |{BOD, [COD TN |T-P |BOD; [COD
Crop/Pasture  |94,044] 0.1} 7.29] 1.08 119 36]54,820F 8,140| 89,846] 269,538 358 53] 587 1,762
Welland 4,160 06] 3.72] 0.44] 109 33| 7,430] 884] 21,816] 65,449 49] 5.78] #43] 428
Low density] 368] 06} 4.72] 06i] 132 25| 829 107] 2,321 4,410 5] 0.70 i5 29
Residential '
Total 98,570 63,080] 9,130 113,984} 339,398] 412 60] 745} 2,218

*R: Reduction Parameter



- Chijo! Channel (C/9): the pollution loads in dry and rainy seasons in 2010 are shown
in Table B.69.

Table B.69 Non-point Pollution Loads from Watershed of Chijol Channel in 2010
{Dry Scason)

Type Area |(1-R*) {Pollution Load Unit|Pollution Load (kg/dry season) |Daily Poltution Load (kg/day)
(kg/{ha*yean)}
Ha T-N T-P BOD; |COD |T-N T-P BOD; |COD |T-N T-P B8OD; |COD
Crop/Paslure 2,114 02| 7.29] 108 119 36 616 91} 1,010] 3,029 291| 043 476 14
Wetland 370l 06| 372 044 109 331 165 20f 485| 1,4565] 0.78] 009, 229 7
Lagoon 80 061 B.75 057 8.8 26 49 4 63 1897 023 002 030
Low density 106 06] 472 06t 13.2 25 60 8 168 319] 028} 004 079 2
Residential ’
Total 2,650 820 123] 1,726] 4,993] 420 058| 8.14 24
(Rainy Season) )
Type . Area  [(1-R*) {Pollution Load Unit|Pollution Load (kg/rainy|Daily Pollution Load (kgfday)
(kg/{ha*year)) SEas0n
_ Ha I-N  [1-P |[BOD; [COD |T-N  [T-P [BOD, [COD |T-N [T [BOD, [COD
Crop/Paslure 2,114 021 7.29] 1.08 11.9] 36| 2465 366] 4,032}112,118] .16.11] 2.39] 26.40 79
Wetland 370 06] 372 044} 109] - 33 661 79] 1,940} 5,821 4.32| 05i] 1268 38
Lagoon : 60 06] 6.75] 057 8.8 26 194 16 252 571 1.27] 0.4 1.65 5
Low density - 108 06| 4.72] 0.61 13.2 25 240 31 672 1,277 157 020] 4.38 8
Residential . - ,
Total 2,650 ' : 3,560 492 s.904]19.973] 2327] 3.2t 45.43] 131

‘R: Reduction Parameler



(3) Total Amount of Pollution Load

a) Altamira Industrial Port (A)

Discharge Volume (m*day)

Gulf of Mexico

A4 AT
*' l/Aﬂ«l_}amira Industrial Port
1 ﬁy K
AI3A i A1 501
1727 A2
A3I2 Garrapalas Stream A3
4771 Legend

AJ1: Administracion Portuaria Integral del Altamira

AJ2: Pitisburgh Plate Glass (PPG) Industry

AJ3I1: Polycyd

P : Point Pollution Source
—> : Non-point Pollution Source

AJ3F2: Thermal Power Plant (Comision Federal Eleclricidad)

A/313: Negromex (Planta Schucion)

AS314: Non-point sources of Watershed of Garrapatas Stream

A4: New Thermal Power Plant

Pollution |Type Daily Discharge Volume [Ratio
Source (mP/day) %

Adi Point - 128 0.7
Aj2 Point 5013] 29.2
AJIN Point 17271 104
AJ3f2 Point 4771 278
A3f3 Point 759 4.4
Al4 Point 4771 278
Total 17168] 100.0

Figure B.11

Daily Discharge Volume into Altamira Industrial Port in 2010



COD (kgl/day)

A4 386
+ Altamira Industrial Port
154 ’ Gulf of Mexico
AN 31.4+ N33 A 85.3
68.2 A2
AS3I2 Garrapalas Stream AJ34 ¥ dry (69.5), rainy (359), whole year (190}
386 Legend

—» - Point Pollution Source
— :Non-point Pollution Source

AM: Administracion Porluaria Integral del Allamira
AJ2: Pitlsburgh Plate Glass (PPG) Industry
A3 Polycyd

AS312: Thermal Power Plant (Comision Federal Electricidad)
AJ313; Negromex (Planta Solucion)
AJ314: Non-point sources of Watershed of Garrapatas Stream

A4: New Thermal Power Plant

{Ory Season) (Rainy Season) _
Poliution {Type Daily Pollution Load |Ralic Pollution |[Type Daily Pollution Load |Ratio
Source (kg/day} % Source -| kgrday) (%)
A1 Point 151 1.4 A Point 151 i1
AR Point 85.2 82 A2 Point 85.2 6.4
A3 Point 68.2 6.5 AN Point 68.2 5.1
AJ3f2 Point 386.0 37.1 AJ3f2 Poinl 386.0 29.0
M3I3 Point 314 30 ASI3 Point 314 2.4
A4 Non-point 69.5 6.7 A3 Non-point 359.0] 27.0
A4 Point 3860 371 A4 . 386.0 290 %
Total 1041.4] 100.0 Total 1330.9] 100.0

{(Whole Year)

Pollution |Type Daily Pollution Load [Ratio

Source (kg/day} %

A .- |Point . ) 15.14. 13 .

Af2 Point ’ 852 73

AN Point 68.2 59

A3z [Point 386.0[ 33.2

AJ3I3 Point 314 2.7

AS314 Non-paint 180.0] 164

A4 Point 386.0] - 332

Total 1161.9] 1000

Figure B.12  Daily Pollution Load of COD into Altamira Industrial Port in 2010

B-54-



BOD;, (kg/day)

AI3N
30.8
AS3i2
250

AJ1: Administracion Porluearia Integral del Altamira

Gulf of Mexico

A4 250
¢ Altamira Industrial Port
3.5 M/H
11.2‘ A3 Al jf 6.0
A2
Garrapatas Stream AS314 ry (27.3), rainy (142}, whole year (75.4)
Legend

= : Non-point Pollution Source

— . Point Pollution Source

AS2: Pitisburgh Plate Glass (PPG) Indusiry

A3 Polycyd

AJ312: Thermal Power Plant (Comision Federal Eleclicidad)

AJ3i3: Negromex {Planta Solucion)

AJ314: Non-point sources of Walershed of Garrapatas Stream

Af4: New Thermal Power Plant

(Dry Season) (Rainy Season)
Pollution {Type : rDain Pollution Load |Ratio Pollution {Type Daity Pollution Load |Ratio
Source (kg/day) % Source (kg/day) %
A1 Point 3.58 2.8 N1 Point 3.58 1.5
A2 Point 6 47 A2 Point 6 25
AN Point 308 239 AN Point 308 126
AJBI2 Point 250] 194 A3f2 Point 250 103
AJ33 Point 1.2 8.7 Af33 Point 11.2 46
AS34 - Non-point 273 21.2 A4 Non-poinl 142f 583
A4 Point 25 194 Al4 Point 25p 103
Total 128.88( 100.0 Total- 243.58| 1000

(Whole Year) _

Pollution - [Type Daily Poliution Load fRatio

Source (kg/day) %

A Polnt 36 20

A2 Point 6.0 34

AN Polnt 308 174

A3R2 Point - 250; 141

AS3I3 Point 11.2 6.3

AJ3I4 Non-point 754] 426

A4 Point 250; 141

Total . 177.0] 100.0

“ “Figure B.13" - Daily Pollution Load of BOD; into' Altamira Industrial Port in 2010



Total Nitrogen {kgfday)

A2
250

Af1: Administracion Portuaria Integral de! Altamira

A
36

0.51 AJ3f3

. AU

/ Gulf of Mexico

SN|

Garrapatas Stream

AS2: Pitlsburgh Plate Glass (PPG} Industry
AS3H: Polycyd

250

4o
A2

A314 cdry {11.7), rainy (61.0), whole

Altamira Industrial Port

year (32.4)

Legend

== . point Pollution Source

== Non-point Pollution Source

AJ312: Thermal Power Planl (Comision Federal Flectricidad)

AJ313: Negromex (Planta Solucion)

AJ3/4: Non-point sources of Watershed of Garrapatas Siream
Al4: New Thermal Power Plant

(Dry Season) (Rainy Season)
Pollution {Type Daily Pollution Load |Ratio Poliution [Type Daily Pollution Load |Ratio
Source (kg/day) % Source (kg/day) %
AN Point - - AN Point - -
A2 Paint - - A2 Point - -
A3 Point 3.68 17.6 AN Point 368 52
Al3/2 Point 2.50 119 AJ3I2 Point 2.50 36
AJ3I3 Point 0.57 2.7 AJ3I3 Point 0.57 0.8
A3 Non-poinl 1.7] 558 N34 Non-point . 61.0; 868
Al4 Point 2.50 1.9 A4 Point 2.50 36
Total 21.0] 100.0 Total- 70.3] 1000

(Whole Year) -

Pollution [Type Daily Pollution Load [Ratio

Source {kg/day) %

At Poinl - -

A2 Point - -

A3 Point 368 838

AJ312 Point 2.50 6.0

AL313 Point 0.57 1.4

AS3l4 Non-point 324 778

Al4 Point 2.50 6.0 -

Total 41.7] 100.0

Figure B.14  Daily Pollution Load of Total Nitrogen into Altamira Industriat Port in 2010




Total Phosphorus {kg/day)

A4 3709
# Altamira Industrial Port
(_—_)_> _j__/am Gulf of Mexico
AN 2.08+ A3 At * {-)
1.2 A2
AN3F2 Garrapalas Stream AJ3IA N dry (1.79), rainy (9.4), whole year (4.95)
7.09 Legend

—P - point Pollution Source

= :Non-point Pollution Source

A/1: Administracion Porfuaria Integral del Altamira

AJ2: Pillsburgh Plate Glass (PPG) Industry -

AS31: Polycyd

AJ312: Thermal Power Plant (Comision Federal Etectricidad)
AJ3/3: Negromex (Planta Solucion)

AJ314: Non-point sources of Watershed of Garrapalas Stream

Al4: New Therial Power Plant

(Dry Seasan) ' {Rainy Season)

Poliution |Type Daily Pollution Load [Ratio Poliution |[Type Daily Polluticn Load |Ralio
Source (kg/day) % ~ Source (kgfday) - %
Al Point - - ASt Point - -
Af2 Point ) - .- A2 Point - -
A3 Point 1.28 ‘66 AN Point 1.28 48
Al3f2 Point- 7.09] 36.7 AJ3F2 Point ' 7.09 26.3
AR33  |Point 2.08| 108 N33 |Point 208 77
AS34 Non-point 1.79 9.3 Af314 Non-point 94] 3490
A4 Point 7.08] 367 Al4 Point 7.09] 26.3
Total 19.33} 1000 Total 26.94] 100.0

{(Whole Year)

Pollution [Type Daily Pollution Load |Ratio

Source o (kg/day) %

A1 Point _ . - -

A2 Point - -

AN Point 1.28 57

A3 Point - . 7.09] 315

A3 Point 2.08 9.2

AJ314 Non-point 495] 220

Al4 Point 7.09] 3156

Total 22.49] 1000

Figure B.15 Daily Pollution Load of Total Phosphorus into Aitamira Industrial Port in 2010



b) Concjo Lagoon

Discharge Yolume (m¥day)

B/1/1: BASF
BHM{#2: Grupo Primex
B/1/3: International de Papeles del Golfo

B/1/4: Fibras Nacionales de Acrilico
Bfif1 1195] Conejo Lagoon Bf1/5: GE Piastic
P (3 -
B/1f7 B/1/6(1): Operadora y Comercializadora
B2 5975 {-) Trevi Plus
B1/6(2): Johns Manville Induslry

B/I3 /4$3 f T \ Bf1/6(3): Tecno Asfalto del Golfo .
B/1/4 B/ B/1i6 B/1/6(4): Asaltos y Derivados Mexicanos

3973 1277 {2) 126
(3) 1.38 Legend
{4)2.00 -~ : Paint Pollution Source
) : Non-point Poilution Source

Pollution |lype Daily Discharge Volume |Ratio
Sourcce (m3/day) (%5)
BH/ Point 1195 92
B2 Point 5975 46.2
B3 Point 493 38
B/1/4 Point 3973 30.7
B85 Point 1277 9.9
Bii6(1)  [Point : - &
B/1/6{2) |Point 126 041
B/1/6(3) |Point 14 00
BN/G(4) |Point 20, 00
BT Non-point o -
Total : 12929.0' - 100.0

Figure B.16 Daily Discharge Volume into Conejo Lagoon in 2010



COD (kg/day)

B
9(dry), 46.7(ainy) =
24 8(whole year)

BAM 183 | Conejo Lagoon
—

B/1/1: BASF

B/1/2: Grupo Primex

BH/3: International de Papeles del Golfo
B/1/4: Fibras Nacionales de Aciilico
B/1/5: GE Plastic

Bf1/6(1): Operadora y Comercializadora

B2 588 Trevi Pius
BHM/6(2): Johns Manville Industry
B3 A ? I X B/1/6(3): Tecno Asfalto del Golfo
B/il4 BFi/ Br/G Br1/6(4): Asaltos y Derivados Mexicanos
405 59.3 {2} 2.48
3)0.15
(4) 0.06
(Dry Season) (Rainy Season)
Poilution Type Daily Pollution Load  |Ratio Pollution Type [Datly Poliution Load  |Ratio
Source (kg/day) (%) Source {kgfday) (%)
BHI Point - 183 14.0 BN Point 183 136
BH/2 Point 588 450 B/172 Point 588 43.7
BHI3 Point 60.1 46 B3 Point 60.1 45
Bitid Point 405 310 B4 Paint 405 301
Bf1i5 Point 59.3 45 BjiiS Point 533 4.4
Br/6(1) Point - - BHIG(1} Paint - -
B/116{2) Point 248 0.2 BHIB(2) Point 248 - 0.2
B1/6(3) Point 0.15 0.0 B1IG(3) Point 0.15 0.0
BI1/6{4) Polnt 0.06 00 BHI6(4) Point 0.06 0.0
BT Non-point 90 0.7 Bt Non-point 46.7 35
Total 13068 1000 Totatl _ 13445 100.0
(Whole Year)
Pollution Type Daily Poliution Load  {Ratio
Source (kg/day) (%)
BfiN Point 183 138
Brif2 Point 588 445
B3 Poink 60.1 4.5
B4 FPoinl 405 306
BriS Point 59.3 4.5
BHIG(T) Poinl . -
BI/6(2) Point’ 2.48 0.2
BHIB{3) Point 0.15 0.0
Bii6(4) - |Point’ 0.05 0.0
BHIT Non-point 24.8 1.9
Totat : K 100.0

Figure B.17 Daily Pollution Load of COD into Conejo Lagoon in 2010



BOD, {kg/day)

Bf1/7 BH: BASF
4.36(dry), 22.7(rainy} BA/2: Grupo Primex
12.05(whole year) B/1/3: International de Papetes del Golfo
B/1/4: Fibras Nacionales de Acrilico
B/ 40.6] Conejo Lagoon BAMI5: GE Plastic
B/1/6(1): Operadora y Cometcializadora
B/f2 314 Trevi Plus
BI1/6(2): Johns Manville Industry
B — 289 t I B/6(3): Tecno Asfalto del Golfo
B4 B/ B/1/6 B/M/6(4): Asallos y Déerivados Mexicanos
209 1.4 (2) 0.332
(3) 0.073
(4) 0.008
(Dry Season) (Rainy Season)
Pollution Type Daily Pollution Load  [Ratio Poliution Type : Daily Poliution Load  {Ratio
Source (kg/day) (%) Source (kg/day) (%)
BN Point 406 6.7 BAN Point 406 6.5
B_HiZ Point 314 51.8 B2 Point 34 503
B3 Point 259 43 B//3 Point 259 42
B81/4 Point . 209 45 - BhAM Point 209 335
BB Point 11.4 19 - BAM Point 1.4 18
Bfi/6{1) Point - - BAMIG(1) Polnt - -
B/1/6(2) Point 0.332 01 B/1/6(2) Point 0.332 0.1
BF1/6(3) Point 0.073 0.0 B8/1/6(3) Point 0.073 O.Q
B/16(4) Poinl - 0.008 0.0 BIti6{4) Point 0.008 00
BAf7 Non-point 4.36 07 BI7 Noii-point . 2271 . 36
Total 605.67 100.0 Total 624.02 100.0
(Whole Year) )
Polfution Type Daily Pollution Load  |Ratio
Source (kgfday) (%}
Biift Point 406 66
B2 Point 3i4 -51.2
BI#43 . |Point 259 - 42
BIt/4 Point 209]. - 341
BNiS Point 114 19
BHB(Y  Point . .
B116{2) Point 0.332 0.1
BIG3)  {Point 0073 . 00
BI16(4) Paint . .. : 0.008 0.0
BT Non-point - o 1205 20
Total 613.36 100.0

Figure B.18  Daily Pollulion Load of BOD; into Conejo Lagoon in 2010



Total Nitrogen {kg/day)

BAM

1.07(dry), 5.59(rainy}}
2.97(whote year)

B 251 Conejo Lagoon

BH/1: BASF

B/1/2: Grupo Primex

B/1/3: International de Papeles del Golfo

B/1/4: Fibras Nacionales de Acritico
BI1/5: GE Plastic

B/1/6(1). Operadora y Comercializadora

BM/iz2 1.7¢9 Trevi Plus
P B/1/6(2): Johns Manville Industry
B3~ 1-) T 1 BA/6(3): Tecnio Asfalto del Golfo
- BM/4 B B/6 B/1/6(4); Asaltos y Derivados Mexicanos
57.2 () (-)

{Dry Season) _ {Rainy Season)
Pollution Type Daily Poliution Lead  [Ratio Pollution . |Type - Da_ily Pollution Load .|Ratio
Source ' (kg/day) % _ Source | (kgday) B (4
BHin Point . 25.1 295 B Point - 251 28.0
B2 Point 1.79 21 B2 Point 1.79 20
BIif3 Point - - BH/3 Point . -
BIi/4 Point 512 672 BI1/4 Point 57.2 63.8
Bii/5 Point - - BH/5 Point -
BAG(Y) Point - - BAB() Foint -
B/1/6{2) Point - . BH/6(2) Point -
BI1/6(3) Point - - BA/6(3) Point -
BIIG({4) Point - - BA/6(4) Point
B Non-point ~to7 13 817 Nqn-poinl _ 5.59 6.2
Total - 85.16]  100.0 Total - 8068 160.0

(Whole Year)

Poilution Type Daily Pollution Load  |Ralio

Source (kg/day) %

B/ Point 2510 283

B2 Point 1.79 24

BH{I3 Point - -

B4 Point 57.20 65.7

BHi5 Point - -

B/1/6(1) Point -

B/1/6(2) Point -

B//6(3)  [Point -

BH/s(4) Paoint ] - -

BT Non-point 297 34

Total - 87.06 100.0 -

Figure B.19 Daily Pollution Load of Total Nitrogen into Coneno Lagoon in 2010



Total Phosphorus (kg/day)
BH
0.18{dry), 0.92(rainy
0.49{whole year)

B/1/1: BASF
B//2: Grupo Primex
B/1/3: Internaticnal de Papeles del Golfo

— Bf1/4: Fibras Nacionales de Acrilico
B/t/1 1.03| Conejo Lagoon B1/5: GE Plastic
B/1/6{1); Operadoray Comerciatizadora
Bz 028 Trevi Pius
. - B/116(2): Johns Manville lnddsl-ry
@) ? I BH/6(3): Tecno Asfalto del Golfo -
B//4 B/ B/1/6 B/1/6{4): Asaltos y Derivados Mexicanos
4.88 (-) (-)
(Dry (Rainy Season)
Season) . ] - . _ :
Potlution Type Daily Pollution Load  |Ratio Pollution Type FDai]y Pollution Load  |Ralio 7
Source . . (kafday}. . (%) Source (kgfday) . . A (%)
81N Point 1.03 16.2 81N Point 1.03 14.5
BIt12 Point 0.28 44 B2 Point " 028 39
BHI3 Point - - BN lpoint - -
BH1/4 Point 4.88 766 B4 Point 4.88 68.76
Bfii5 Point - - BII5 Point - -
BHI6(1) Point - B/6(1) Point - -
BMI6(2) Point - - B/1/6(2) Point _' - -
B/46(3) JPoint - BH1/6(3) Point ) -
B/i/6(4) Point . - - BH/6(4) . |Point o -
BN Non-point 0.18 28 817 Non-point 0.92 129
Total 6.37 100.0 Total 71 i60.0
(Whole Year) :
Pollution Type Daily Pollution Load  [Ratio
Source . (kg/day) (%) _
B/ Point 1.03 154
BHI2 [Point 0.28 42
B/1/3 Point - -
Br1/4 Paoint 4.88 731
B/1/5 Point - -
BABH) Point " =
BII6{2) Point - -
BHIG{3) Point - -
BI1/6(4) Point _ - -
Bif7 Non-point - 0.49 73
Totat - ' 6.68 160.0 -

Figure B.20 Daily Pollution Load of Total Phosphorus into Conejo Lagoon in 2010



¢) Panuco River

Table B.70 Flow Rate (Daily Discharge Volume) and Daily Pollution Load from Point and

. Non-Point Pollution Sources to Panuco R

Point Pollution Sources

iver in Dry Season in 2010

Pollution |Pollution Source Daily Pollution Loads Flow Daity
Source rale Discharge
Number BOD,] CODJ Tota! nilrogen] Total Phosphorus| Volume
(kg/day) [(kg/day) [(kg/day) {kg/day) (m¥%s)  [(1000m¥day)
CH Panuco River 29,000] 332,000 12,600 1,440 185 16,060
{Las Adjunlas,
El Alamo) _ )
cr Tamesi River 2285|1835 967 89 139 1,201
System _ ' o _
C/31 |Sea-food Process 110] 202 30.2 54| 00028 025
industries Area
C/AlT  |Altavista -~ Water]  720| 1,040] - - 0.151 130
Supply
Plant*
Claf2-5 |Municipal Waste- 21,400| 33,000 5730 704 1.10 950
C/5/1-4 [water of Tampico
Ci8/1-2 fand Madero -
c/o Refineria Madero 2351 2760 112 280 o0.116 10.0
: {PEMEX) :
Total 53,750 387,317 19,439 2,241 200 17,319
Non-point Pollution Sources’ : '
Pollution |Pollulion Source Daily Pollution Loads
Source TB.ODs'"f COD . |Total nitrogen |Tolal phosphorus
Number {(kg/day) |(kg/day) |(kg/day) (kg/day)
Cr3 Morelos i.18 224 0.42 . 0.05
Claf6.  {Tampico Solid Waste 2.42 4.59 0.5 0.08
_ {Landfiil Site
Cl4f7 [Southwest Parl of 4 7.61 143 0.18
Tampico
C/5/5  [Soulhern  -Part- -off 365 70 - 913 1.33
and  [Tampico . . \
C/Bf3 ° [Southern - Part. . off .
Madéro o
C/6 Northern  Pait  of 7.98 17 225 0.35
Pueblo : ” :
|Viejo . :
Total 52.08]  101.44 13.73 1.99

* Daily discharge'volurne and poliution loads of Altavista water supply plantis
supposed to be in proportion to the discharge volume of Municipal Waslewaler
from Tampico and Madero.



Table B.71 Ratio of Daily Pollution Loads from each Pollution Source (Including Rivers)
In Total Daily Pollution Load from Pollution Sources into Panuco River in Dry
Season in 2010 _ _
Pollution  |Water System Type BOD, coD Tolal nitrogen | Total phosphorus
Source
Number (%) (%) (%6} (%)
cn {Panuco River River 53.90 85.70 64.77 64.19
{Las Adjuntas,
El A_tamo) :
Ci2 Tamesi River River 425 473 4.97 3.97
System
Ci3H Sea-food Process Point 0.20] 0.05 0.16 0.24
Industries Area
cran Altavista Water Supply [Point 1.34 0.27 - -
~ |Ptant _
Cl412-5 Municipat Wasle- Point 39.78 8.52 20,46 31.38
Cioi-4 water of Tampico
Cfti1-2 land Madero | 7 1
cHo Refineria Madero Point 0.44 0. 0.58 0.13
(PEMEX)
C13 Morelos Non- 0.60 0.00 0.00 0.00
: ' point ) :
Clale Tampico Soltid Wasle Non- 0.00 0.00 0.00 0.00
. point
Landfill Site _ )
Cran Southwest Part of Non- 0.01 0.00 0.01 0.01"
point '
Tampico ) ‘ .
C/5/6 and |Southern Part of|Non- 6.07 0.02 0.05 0.06
Tampico _(point
Ci8/3 Southern Part of Madero .
Cl6 Northern Parl of Pueblo [Nen- 0.01 0.0 0.01 - 002
Vigjo point
Total 100.060 100.00 100.Q0 100.60

Table B.72 Contribution of Rivers, Point Pollution Sources, and Non-point Pollution
Sources on Pollution Loading into Panuco River in Dry Season in 2010

BOD, CcoD Tota! nitrogen | Tolal phosphorus
Season Type (%) (%) (%) ‘H%%)
DOry Rivers 58.15 90.42 69.74 - 68.16
Point Pollution Sources 41.75 9.55 30.19 31.75
Non-point Poltution Sources 0.10 0.03 007 - 0.09




Table B.73  Flow Rate (Daily Discharge Volume) and Daily Pollution Load from Point
And Non-point Pollution Sources to Panuco River in Rainy Season

Point Pollution Sources

Pollution jPollution Soutce Daily Pollution Loads Flow  Daily
Source rate Discharge
Number BOD, {CCD Total nitrogen |Total phosphorus Volume
{kg/day)|(kg/day) |(kg/day) (kg/day) {m*s) {(1000m’/day)
C/ Panuco River 68,000| 1,646,000 17,490 9,930 771 66,600
{Las Adjuntas,
El Alamo)
Ci2 Tamesi River 4,264 59,331 2,250 265 42 3,630
System
Cin Sea-food Process 110 202 30.2 5.4 0.0029 0.25
Industries Area
CHh Altavista Water 720 1.040 - - 0.151 13.0
Supply
Plant*
C/412-5 [Municipal Waste- 21,400 33,000 5,730 704 1.10 95.0
Ci5M-4 |Water of Tampico '
Cr8M1-2 |And Madero
CHO Refineria Madero 235 2,762 112 290f 0.123 107
(PEMEX)
Total 04,728(1,742,335 25612 10,907 814 70,349
Non-point Pollution Sources
Poliution |Pollution Source Daily Discharge Volume )
ﬁourge BOD, [coD Total nilrogen [Total phosphorus
umoer (kglday)|(kgrday) lkg/day) (kg/day)
Ci3 Morelos 6.1 L7 © 2.9 028
Clii6 Tampico Solid Waste 126 239 2.62 0.41
Landfill Site
Cl4f7 Southwest Parl of 209 40 1.5 0.96
~ |Tampico )
Ci55 Southern Part  of 190 354 47.6( 6.92
and Tampico
CI813 Souwlhern  Pal  of
Madero
Ci6 Northern  Part | off - 44.2 93 12.49 i.93
Pusblo Viejo _ :
" Total : 3738 5326 724 105

* Daily discharge ﬁqlumé and pollution loads from Altavisla waler supply plant is
Supposed to be in proportion to the discharge volume of Municipal Wastewater

from Tampico and Madefo.



Table B.74 Ratio of Daily Pollution Loads from each Pollution Source (Including
Rivers) in Total Daily Pollution Load from Pollution Sources into Panuco
River in Rainy Season in 2010

Poliution |Water Syslem Type BOD, coD Total nitrogen | Total phosphorus
Source
Number (%) (%) {%) (%)
cn Panuco River River 71.58 94 .44 68.10 90.95
(Las Adjuntas,
El Alamo)
cr2 Tamesi River River 4.49 3.40 8.76 2.43
System
CI3N Sea-food Process Point 012 0.01 0.142 0.05
Industries Area
CiAn Altavista Waler Supply Point 0.76 0.06 - -
Plant
Cl4i2-5  IMunicipal Waste- Point 2253 1.89 22.31 6.45
Ci511-4  Waler of Tampico
C/811-2  |And Madero
crio Refineria Madero Point 0.25 0.16 0.44 0.03
(PEMEX)
c13 Morelos Non- 0.01 0.00 0.01 0.00
point
Claf6 Tampico Solid Waste Non- 0.01 0.00 0.01 0.00
point -
Landfill Site o
Cr417 Southwest Parl of Non- 0.02 0.00 0.03 0.01
point ’
Tampico _ _
C/5/5 and{Southern Part of Tampico |Non- 0.20 0.02 0.19 0.06
point ' '
Ci813 Southemn Part of Madero )
Ci6 Northern Part of Pueblo  [Non- 0.05 0.01 0.05 0.02
Viejo point
Total 100 100 100

100

Table B.75 Contribution of Rivers, Paint Pollution Sources, and Non-point Pollution

Sources on Pollution Loading into Panuco River in Rainy Season in 2010

BOD, con. Total nitrogen  [Total phosphorus
Season  |Type %) (0] (%) L (%) S
Rainy Rivers 765.07 97.85 76.86 -.93.38.
Point Poliution Sources 2365 212 22.86]- L B8.52.
Non-point Pollulion Sources 0.29 0.03 0.28 0.10

- B-65



Table B.76 Flow Rate (Daily Discharge Volume) and Daily Pollution Load from Point and

Non-Paint Pollution Sources lo Panuco River in Whole Year in 2010
Point Pollution Sources

Pollution |Pollution Source Daily Pollution Loads Flow |Daily
Source rale Discharge
Number BOD, COD| Total nitrogen| Total phosphorus Volume
{kg/day) |{kg/day} |(kg/day) (kg/day) {m¥s) [(1000m¥%day)
cH Panuco River 45,300 883,000 14,600 5,000 431 37,200
{Las Adjuntas,
£l Alamo)
Ci2 Tamesi River 3,110] 35,500 1,500 163 257 2,220
Syslem
Chan Sea-food Process 1o 202 30.2 54| 0.0029 0.25
Industries Area
Cran Altavista Water 7201 1,040 - - 0.151 13.0
Supply :
Plant
Cf412-5 |Municipal Waste- 21,4001 33,000 5,730 704 1.10 95.0
CI5M1-4  |water of Tampico
C/8/1-2 |and Madero
cNno Refineria Madero 235 2,760 112 29] 0.123 10.7
(PEMEX)
Total 70,875] 955,602 21,972 5875 458 39,539
Non-point Pollution Sources
Pollution [Pollution Source Daily Poliulion Loads
ﬁﬂ‘;ﬁir BOD, |COD [Total niltogen [Total phosphorus
(kgtday) |(kgtday) |(kg/day) (kg/day)
Cci3 Morelos 3.24 6.21 1.16 0.146
Cla6 Tampico Solid Waste 6.69 12.7 1.39] 0.218
Landfill Site _ o
claf? Southwest Part of 111 21.2 3.07 0.507
Tarnpico
Ci5/5 and|Southern  Part  of 101 193 253 3.67
Tampico
CI813 Southern  Part  of
Madero
Ci6 Northern  Part”  of 23.2 485 6.55 1.01
Pueblo
Viejo
Total 145.23[ 281.64 -38.37 5.551

* Daily discharge volume and pollution loads from Altavista waler supply planl is
supposed {o be in proportion to the discharge volume of Municipal Wastewaler
from Tampico and Madero.



Table B.77 Ratio of Daily Pollution Load from each Poliution Source {Including
Rivers) in Total Daily Pollution Load from Pollutiocn Sources inte Panuco
River in Whole Year in 2010

Poliution [Water System Type Bons  |COD Total nitrogen |Total phosphotus

Source :

Number (%) (%) (%) (%)

cn Panuco River River - 63.78 92.38 66.33 8502
(Las Adjunlas,
El Alamo)

0974 Tamesi River River 4.38 3N 6.81 277
System

Cran Sea-food Process Point 0.15 0.02 0.14 0.09
Induslries Area

Cian Altavista Water Supply  [Point 1.01 0.1 - -
Plant :

Cf4/2-5 |Municipal Waste- Point 30.13 345 26.03 11.97

Ci5M-4  |water of Tampico

Crin-2  land Madero

CcHO Refineria Madsro Point 0.33 0.29 0.51 0.05
(PEMEX)

Cl3 Mbre_los Non-point 0.00 0.00 0.01 0.00

ClAl6 Tampico Solid Waste Non-point 0.01 0.00 0.01 0.00
jLandfill Site _ .

crarn Soulhwesl Part of Non-point 0.02 0.00 0.02} 0.01
Tampico )

C/5i5 and{Southern Part ofiNon-point 0.14 0.02 on A
Tampico : :

Ci8i3 Southern Part of Madero Bt

Ci6 Northern Part 6f Pueblo [Non-point 0.03 0.01 0.03 002
Viejo ' ‘ ‘ o
Total 100.00| 100.00 100.00 10060

Table B.78 Contribution of Rivers, Point Pollution Sources, and Non-point Pollution
Sources on Pollution Loading into Panuco River in Whole Year in 2010

BOD5 COoD Total nitrogen | Tolal phosphorus
Season  |Type (%) (%) (%) (%) -
Whole Rivers 68.16 86.10 73.15 87.79
Year Point Poliution Sources 31.63 3.87 26.68 12.11
Non-point Pollution Sources 0.20 0.03 0.17 - 0.08




d) Coastal Water of Gulf of Mexico

Table B.79 Daily Discharge Volume and Daily Pollution Loads from Pollution Sources
and Rivers to Coastal Area in Dry Season in 2010

Pollution  [Polluticn Source Daily Pollution Loads Daily Discharge
Source BOD, COoD Total N Total P Volume

Number (kgfday) |(kg/day) |(ka/day) |(kg/day} |(1000 m3/day)
A Altamira Industdial Port 129 1,040 21.0 19.3 -
D Petrocel 494 1,140 6.9 - 138
E Novaquim 305 57 5.8 - 0.58
F(1) Negromex (Emulcion) 241 1,860 82.2 - 4.59
F(2) NHUMO 576 113 3.39 - 1.13
G Dupont 224 - - - 10.7
C Panuco River 53,800; 387,000 19,400 2,240 17,300

Table B.80 Daily Discharge Volume and Baily Pollution Loads from Pollution Sources
and Rivers to Coastal Area in Rainy Season in 2010

Pollution  |Pollution Source Daily Pollution Loads Daily Dischaige
Source BOD, coD Tolal N Total P Volume

Number (kg/day) |(kg/day) |[(kg/day) .i(kg/day) |(1000 m3/day)
A Allamira Industeial Port TT24A 1,331 70.3 76.9 -
&) Pelrocel 494 1,140 6.9 : 1338
E Novaguim 30.5 - 57 5.8 - 0.58
F(1} Negromex (Emulcion) 241 1,860 82.2 - 4.59
F(2) NHUMO 576| 113 3.39| . 1.13
G Dupont 224 - - e 10.7
C Panuco River 94,700} 1,740,000 25,600 10,900 70,300

Table B.81 Daily Discharge Volume and Daily Pollution Loads from Pollution Sources
and Rivers to Coastal Area in Whole Year in 2010

Pollution  |Pollution Source Daily Pollution Loads Daily Discharge
Source ' BOD, cOob TotalN__ [TotalP_ |Volume '
Number , _ (kgfday) |(kg/day) |(ka/day} [(ka/day) . ({1000 m3iday)
A Altamira Industrial Por 177 1,162 41.7 225 -
D Petrocel a9a] 1140 69 - 138
“E . Novaguim 305 57 ‘5.8 0.58
F(1) Negromex (Emulcion) 241 1.860 82.2 - 459
F(2) NHUMO 576 113 3.39 ; 1.43
G Dupont. 224 1 N " 107
C Panuco River 71,0001 955,000 22,000 5,880 39,500




Appendix B.2  Estimation of Flow Rate from Freshwater Part to

Salt Water Part of Tamesi River

B.2.1 Attificial Dikes in Tamesi River and its Lagoons

‘The freshwater part of Tamesi River and its Lagoons are separated from the sali water part of
Tamesi River ﬁll(i its Lagoons with dikes in order to prevent the frelsliwatlcr from mixing with
the salt watef as shown in Figure 2.9 in Data Book Chapter 2. Dikes No.4, No.5, No.6, No.7
and Il Bull are used in order to protect the freshwater systeim from the intrusion of salt water.
And Dikes L} Bull, Camalote, and Mata de la Monteada are used in order to store the walcer as

shown in Table 13.32.

" Table B.82  Dikes of Tamesi River and Freshwater Lagoons

Dkes "~ Tlocation Function’
Code No.4 jTamesi Rﬁer |Protection for Sea Water's Intrusion
Code No.5 . |Chairel Lagoon ‘IProtection for Sea Waler's Intrusion
Code No.6 Chairél‘l.agoon - |Protection for Sea Waler's Intrusion
Code No.7 Weslern Side of  |Protection for Sea Water's Intrusion
American Channe! a
E1Bull Tamesi River _ Prolection for Sea Water’s lntrusidn and Storage
Camalole Camalote Welland  |Storage |

Mata la Moteada |Camalote Lagoon  [Storage

Source: Estudio Para La Restauracion Ecologica Del Sistema Lagunario del Rio Tamesi,
CNA (1292)

B.2.2 Water Level of Chairel Lagoon and Discharge Voluine at Tamesi

Atificial constructions such as dikes changed the discharge volume of Tamesi River from the
freshwater part to the estuarine part. Now the discharge volume is neither measured nor
calculated. It is ncccésary to estimate the discharge volume in order to éélcnilatc the pollution
loads from Tamesi River. In Chairel Lagoon, its water level has been measured. The water
level of Chairel Lagobn from Jan 1" 1994 to Dec 31* 1998 and the d_is'cha.rge volume of

Tamesi Hydrological Station from Jan 1* 1994 to Dec 31* 1997 are shown-in Figure B.21:

B.2.3 Estimatio of Discharge Voltﬁne from Freshwater Part to Salt Water Part

A patlern of water level variation indicates that the water level is strongly related with the
discharge volume at Tamesi Hydrological Station. After a high peak of discharge volume, the
water level decreases with the reduction of discharge volume. But a constant waler level

during several days is observed as shown in Figure B.22.
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The constant water level indicates that the water discharge volume entering into Tamesi River
and its freshwater lagoons is cqual to that leaving from this system. Therefore discharge
volume at Tamesi Hydrological Station during these days, when the water level is constant, is
averaged and the obtained value is estimated as a discharge volume from the freshwater part
of Tamesi River to the salt water part. A plot of this discharge volume vs. water level of

Chairel Lagoon is shown in Figure B.23.
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Figure B.23 Relation between Water Level of Chairel Lagoon and Obtained Discharge

Volume from Tamesi River lo Panuco River

The following relation between discharge volume (V, m*s) and water level (h, m) is obtained:

V =259 (h-0.617) ¢}

(a correlation coefficient of V'* and h is 0.937)
Using cquation (1), the average discharge volumes in dry season and in rainy season are

caleutated. The average discharge volume is 13.9 m¥s in dry scason and 42.0 m*/s as shown
in Table B.83. |

Table B.83 Average Discharge Volume in Dry Season and Rainy Season From Tamesi River to

Panuco River . Unit: m¥/s
Jan-24 to Oct-24 [Nov-94 1o Ocl-|Nov-95 lo|Nov-96 to Oct-}Nov-97 to Oct-88{Nov-98 to Dec-98 [Average

) 95 < |oct9s .. 97 - . . ' L
Dry season i5.1 45 2.7 24 10.3] 439 3.9
Rainy season 69.6 406 299 295 - 405 - 42.0
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Appendix B.3  Municipal Wastewater Projection in Tampico Area

In section 2.5.1 (1), population, coverage of drainage systein, daily discharge volume per
capita, and daily pollution loads per capita in 1999 were estimated for Altamira Municipality,
Tampico and Madero Citics, and Pucblo Viejo Municipality. Furthermore, annual growth rate
of population, daily discharge volume per capita, and daily pollution loads per capita were

estimated. Coverage of drainage system from 1999 to 2010 is also supposed.

In Table B.84, population, coverage of drainage, daily discharge volume per capita, daily
BOD;, load per capita, daily COD load per capita, daily total nitrogen load per capita, daily
total phosphorus load per capita, daily discharge volume, daily BOD; load, daily COD load,
daily total nitrogen load, and daily total phosphorus load for Altamira Municipality from 1999

to 2010 are shown.

Table B.84  Municipa! Wastewater Projeclion for Altamira Municipality
Annual [Year

Growth -
Rale 1999] 2000] 2001] 2002 2003] 2004] 2005f 2006] 2007 2008} 2009 20i0
(%) , . : _
Population - |136,339] 142,690 149,529] 156 241 | 162,927 | 169,690 ) 176,515 | 183,416 | 190,406 | 197,496 | 204,765 { 212,054
Coverage of - 15| 764 18| 795 a1 825 84] 855 8f7f - 88 89 .90
drainage (%) . ] ) .-
Daily 3 195 208 207 213 219] 226 233 240 247 254 262 270
discharge .
volume  per
capita{l/capita
iday)

Daily BOD5| & 1.5 51 51.8 525] 533] 541 549 558] 56.6f 57.5] 583 59.21 601
load per ‘
capila

{o/capita/day)

Daify COD 15 94 954 96.8] 98.3] 99.8] 101.3] 1028| 104.3] 1058] 107.5] 109.1| 110.7
load per,
capita{g/capit
alday) ) :

Daily total-N 1.5 8.7 8.8 90 9.1 92 9.4 25 .97 9.8 99 10.1 in.2
load per
capita{g/capit
alday) . : '

Daity tolal-p . 15 1.04 1.06 1.07 1.09 1.10 1.12 i.14 1.15 117 1.19 121 123
load per : : 1 ’
capita )
{g/capila/day)| ) i : } .
Daily -} 19,940| 21,955] 24,128] 26.462{ 28,954] 31,647| 34,524| 37,.610| 40,920] 44,218] 47,745| 51,515
discharge
Volume
{m3/day)
Daily BODb5 -1 5.215] 5658] 6,128 6623] 7,144 7.691| 8.269] 8.876] 9,517| 10,435] 10,783} 11,465
load (kg/day)
Daily COD
lead (kg/day)

9.612[ 10.428| 11,2985) 12207( 13.166] 14,176] 15,240] 16,360 17,541| 18,679| 19,875] 21,132

Daily total-N - 890 965 1,045] 1,130] 1,219] 1,312 1411 1,514] 1.623] 17291 1839f 1956
Load (kg/day)
Daily tolal-P - 106 115 125 135 146 157 169 181 194 207 220 234
Load (kg/day)
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Those parameters for the South Part of Altamira {near Miramar) are shown in Table B.85.

Table B.85  Municipal Wastewater Projection for the South Part of Altamira Municipality
(near Miramar)

Annuat
Growth

Rate
(%)

Year

1999

2000

2001

2002

2003} 2004

2005

2006

2007

2008

2009

2010

Population

1.5

60,000

60,900

61,814

62,741

63,682| 64,637

65,607

66,591

67,590

68,603

69,632

70677

Coverage

of drainage
(%)

80

815

83

84.5

86l 878

89

90.5

92

93

94

95

Daily
discharge
volume per
capita
{Vcapita/
day)

195

201

207

213

219 226

233

240

247

254

262

270

Daily BOD;
load pér
capita
{gfcapital
day}

1.5

51

51.8

52.5

533

5441 549

55.8

566

575

583

59.2

60.1

Daily COD
load

per capita
(gfcapital
day)

1.5

94

95.4

26.8

983

99.8] 1013

102.8

1043

1059

107.5

109.1

110.7

Daily tolal-N
load per
capita
{glcapila/
day)

15

87

8.8

9.0

9.1

9.2 9.4

9.5

9.7

9.8

9.9/

101

10.2

Daity total-P
load per’
capita
{gfcapita/
day)

1.5

1.04

1.06

1.07

1.09

i.19

1.21

Dailly |
dischaige
volume
{m’/day)

9,360

9,969

10,614

11,297

12,0203 12,785

13,596

14,453

15,360

16,233

17,153

18,124

Daily BOD,
load
(kg/day)

2,448

2,569

2,696

2,827

2.864f 3,107

3,256

341

3,572

3,720

3,874

4,034

Daily COD
load
{kg/day)

4,512

4,736

4,568

5,211

5,464 5727

6,002

6,257

6,585

6,857

7.140

7,435

Daily total-N
load
{(kg/day}

418

438f

460

482

506 530

555

582

609

635

661

688

Daily tolal-P
load

(kg/day)

50

52

55

58

60 63

70

73

76

79

82
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b

Those parameters for the North Part of Altamira are shown in Table I3.86.

Table B.86

Municipal Wastewater Projection for the North Part of Altamira Municipality

Annuat
growth

rate
(%)

Year

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Population

+

76,339

81,990

81,716

93,470

69,2451

05,05

110,90
8

116,82

122,814
6

128,89

135,07

141,37

Coverage

of drainage
(%)

711

728

745

76.14

778

794

81.0

826

84.2

85.3

86.4

87.5

Daily
discharge
volume per
capita
{Vcapita/
day)

195

201

207

213

219

226

233

240

247

254

262

270

Daily BOD,
load per
capita
(g/capital
day)

1.5

51

518

525

53.3

54.1

549

56.8

56.6

7.5

58.3

59.2

60.1

Daily COD
load

per capita
(gicapital
day)

1.5

94

954

96.8

58.3

99.8

101.3

102.8

104.3

105.9

107.5

109.1

1107

Datily total-N
load per
capita
{g/capita/
day)

15

8.7

8.8

9.0

2.1

92

9.4

9.5

9.7

9.8

9.9

10.1

10.2

Daily {otal-P
load per

. €apita

(g/capita/
day)

1.5

1.04

1.1

11

1.1

1.1

11

i1

1.2

1.2

1.2

i.2

1.2

Daily

“discharge

Volume
(m/day)

10,580

11,986

13,515

15,165

16,944

18,862

20,928

23,157

25,559

27,986

30,591

33,391

Daily BOD;
load

. {kg/day)

2,767

3,089

3,432

3,796

4,179

1584

5,012

5,465

5,845

6,414

6,909

7,432

Daily COD
load
(kg/day)

5,100

5,694

6.376

6,996

7,703

8,449

9,238

10,073

10,957

11,822

12,734

13,698

Daily total-N
load
(kgfday)

472

6527

86

647

713

782

855

932

1,014

1,179

1,268

Daily total-P
load
{(kg/day)

66

63

70

77

85

93

102

111

124

131

141

i52
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Those parameters for Tampico and Madero Cities are shown in Table B.87.

Table B.87

Municipal Wastewater Projection for Tampico and Madero

rale
(%)

Annual
rowth

Year

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Population
Madero
Tampico
Total

179,721
285,165
465486

181873
287,176
468,049

183,961
288451
412412

185992
289,613
475605

187.970
290,667
418,637

189,900
291,625
481,525

191,153
292,503
484,296

193,648

293.303
486.951

195,464
284,021
489485

197.234
294.649
491,883

198,956
295,164
494,140

200,625
295622
496,247

Coverage

of drainage
(%)

95

95

95

95

95

95

95

95

95

96

95

95

Daily
discharge
volume per
capita
(Vcapitafday)

251

261

271

282

204

305

318

330

344

357

372

386

Daily BOD,
toad per
capita
(gfcapita/
day)

70.0

714

728

74.3

758

773

788

804

820

83.7

85.3

87.0

Daily COD
load

pei capita
{g/capita/
day)

108

110.2

1124

114.6

116.9

119.2

121.6

i24.1

126.5

1294

317

1343

Daily total-N
load per
capita
(g/capita/
day)

18.7

1914

19.5

19.8

202

20.6

211

215

21.9

223

228

Daily total-P
load per
capita
(g/capita/
day)

235

240

2.44

248]"

254

259"

265

2.70

2,75

281

. 2.86]

2.92

“Daily
discharge
volume
{m¥day)

110,995

116,319

121,839

127,569

133517

139,696

146,120

152,797

159,736

166,940

174,414

182,164

Daily BOD,
load
(kg/day)

30,955

31,816

32,685

33,564

34,453

35,354

36260

37.197

358,138

39,092

40,057

41,032

Datly COD
load
(kg/day)

47,769

49,087

50,428

51,784

53,156

54,547

55,958

57,390

58,842

60,313

61,802

63.306

Daily total-N
load
(kg/day)

8,269

8,731

8,966

9,204

9,445

9,689

9,937

10,188

10,443

10,701

10,961

Daily total-P
load
(kg/day)

1,039

1,097

1,127

- 1,157

1,187

1,218

1,249

1,280

3312

1,345

1,377
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Those parameters for Pueblo Viejo Municipality are shown in Table B.88.

Table B.88

Municipal Wastewater Projection for Pueblo Viejo Municipality

Annual
Growth

Rate
{%)

Year

1959

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Population

52,820

53,679

54,513

55,318

56,095

56,845

57,570

58,272

58,951

59,610

60,249

60,871

Coverage

of drainage
(%)

5.7

6.5

7.5

85

9.5

10

10.5

i1

Daily
discharge
volume per

capita
(Vcapita/day
)

150

159

159

164

169

174

179

184

190

196

202

208

Daity BODy,
load per
capita
(g/capital
day)

1.5

45

467

164

471

47.8

48.5

492

499

50.7

515

522

53.0

Daily COD
load

per capita
{a/capital
day)

1.5

82

832

845

85.7

87.0

883

89.7

91.0

924

93.8

952

96.6

Daily tolal-N
load per
capita
(yfcapital
day}

15

16

7.7

7.8

79

8.1

82

8.3

8.4

86

8.7

8.8

9.0

Daity lotat-P
load per
capita
{gfcapital
day)

1.5

0.91

0.92

0.94

0.95

087

0.98

1.00

1.0

1.03

1.04

1.06

1.07

Daily
discharge
volume
(m*/day)

452

498

564

635

710

7

876

968

1,064

1,167

1,275

1,350

Daily BODs
load
(kgfday)

135

a7

i64

182

201

220

241

262

284

307

330

355

Daily COD
load
(kg/day)

247

268

299

332

402

439

477

517

559

602

647

Daily total-N
load
(kg/day)

23

25

28

3

34

37

41

34

48

52

56

60

Daily total-P
load
(kg/day}
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