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EXECUTIVE SUMMARY 

The Departamento del Distrito Federal (DDF), the authority responsible for waste disposal in 
Mexico City, requested USAIDIMexico's technical assistance in performing a prefeasibility 
study for recovery and use of methane from landfill gas (LFG) for power generation at the 
Prados de la Montaria Landfill in Mexico City, Mexico (Site). In response to this request, the 
Center for Environment's Energy Technology Innovation Project (ETIP) was called upon to 
assist the DDF. 

LFG is generated in all landfills. It is a normal by-product of biological anaerobic 
decomposition of organic materials in landfills. The decomposition process is cam'ed out by 
anaerobic micro-organisms and results in the formation of a gas that is approximately 55 
percent methane (CH,) and 45 percent carbon dioxide (Cod, by volume. Other gases such as 
volatile organic compounds (VOCs) and hydrogen sulfide (H,S) may be present to LFG in 
trace concentrations. 

Uncontrolled LFG poses several environmental, human health, and safety risks. The methane 
in LFG, for example, is explosive and a fire hazard. LFG also contains toxic or carcinogenic 
compounds, contributes to local air pollution, causes objectionable odors, damages or kills 
vegetation, and contributes to groundwater contamination. 

In addition, both LFG and carbon dioxide are greenhouse gases. The role of carbon dioxide as 
a greenhouse gas is well-known. Due to its higher infrared absorption capacity, methane 
actually is a much "stronger" (20 - 35 times) greenhouse gas than carbon dioxide. Therefore, 
LFG is considered to be a significant contributor to global climate change. 

The Prados de la Montaria Landfill is located in Mexico City, an area known for severe air 
pollution. Zn addition, the continued emission and/or migration of LFG from the Prados de la 
Montaria Landfill may hinder planned development in the immediate vicinity. Using the 
USEPA model and the historic refuse disposal information provided by DDF, it was estimated 
that the Site will generate approximately 331,000 tons of methane over the next 50 years. 
Therefore, the collection and recovery of LFG from the Prados de la Montaiia Landfill will 
not only provide a source of energy, it also will help in controlling local air pollution, 
reducing greenhouse gas emissions, and in promoting local development. 

As part of its technical assistance to DDF, ETIP designed and implemented an initial LFG 
recovery investigation at the Prados d e  la Montaiia Landfill. The purpose of the investigation 
was to assess the Site's LFG quality and potential generation and recovery rates. 

This report presents a discussion on: the feasibility of LFG recovery and utilization; 
evaluation techniques; background information on the Site; a description of field activities 
performed at the Site; results of LFG generation and recovery modeling performed for the 

a Site; conclusions; and recommendations. .. + 



GAS RECOVERY AND UTILIZATION 
FEASIBILITY STUDY 

INTRODUCTION 

The Department del Distrito Federal (DDF), the authority responsible for waste disposal in 
Mexico City, requested USAIDlMexico City's technical assistance in performing a 
feasibility study for methane recovery and its use for power generation at the Prados de 
la Montafia Landfill in Mexico City, Mexico (Site). In response t o  this request, the Center 
for Environment's Energy Technology Innovation Project (ETIP) was called upon t o  assist 
the DDF. 

As part of i ts technical assistance t o  DDF , ETIP designed and implemented an initial 
landfill gas (LFG) recovery investigation at the Prados de la Montafia Landfill (see Figure 
1). The purpose of the investigation was to  assess the Site's LFG quality and potential 
generation and recovery rates. 

This report presents a discussion on LFG recovery and utilization feasibility evaluation 
techniques, background information on the Site, a description of field activities 
performed at the Site, results of LFG generation and recovery modeling performed for the 
Site, and conclusions and recommendations. No dynamic testing (i.e., pump testing) as 
originally proposed was conducted due to  elevated leachate levels observed within the 
landfill. 

LANDFILL GAS RECOVERY AND UTILIZATION FEASIBILITY EVALUATIONS 

LFG recovery and utilization feasibility evaluations require estimation of a site's life-time 
LFG production capacity and current and future LFG generation and recovery rates. 
These estimates typically are developed through: 

A mathematical model. Such models predict f low rate, gas quantities, and 
duration of production based on a number of fixed and variable values 
developed through application of site specific data and/or assumptions based on 
experience at similar sites. 

' *  A field testing program consisting of an extraction "pump test" from either a 
single LFG extraction test well or a limited number of test wells in  the portion 
of the site being tested. 

Or a combination of field testing and modeling. 

Field testing programs typically include a drilling program for installation of test wells and 
monitoring probes and collection of waste samples, and a "pump test" for estimation of 
well radii of influence (ROI) and current site LFG generation rates. 



Figure 1. Site Plan, Prados de la Montana, Mexico City, Mexico. 



Typical data collected during a field test program include: 

Collection of refuse samples during test well installation. 

Measurement of landfill leachate levels and static LFG pressures, as well as 
methane (CH,), carbon dioxide (CO,), oxygen (O,), and balance gas (assumed t o  
be nitrogen (N,) concentrations immediately after test well installation. 

Measurement of LFG pressures, flows, and methane, carbon dioxide, oxygen, 
and balance gas concentrations at extraction test wells during the test. 

Measurement of LFG pressures, and methane, carbon dioxide, oxygen and 
balance gas concentrations at monitoring probes radiating out from the 
extraction test wells during the test. 

Collection and laboratory analysis of a limited number of LFG samples for 
concentrations of methane, carbon dioxide, oxygen, nitrogen, volatile organic 
compounds and sulfur gases. 

Laboratory analysis of refuse samples for volatile solids, moisture, and pH. 

The data are reduced and analyzed t o  estimate the site's current LFG generation rate, as 
well as where the site is in terms of its lifetime generation curve. Much of the data 
collected are used t o  provide site specific information for mathematical models that 
estimate the site's life-time LFG production capacity, as well as current and future LFG 
generation and recovery rates. 

SITE BACKGROUND 

The background information contained within this report was provided to  ETlP by  the 
DDF and Dames & Moore (D&M). D&M has been providing landfill closure design 
services at the Site, under an agreement with a multi-national firm seeking t o  develop the 
area around the landfill. ETlP has assumed this information to  be valid; however, before 
relying on this information, third party readers of this report should seek confirmation. 

The Prados de la Montafia Landfill is situated on the southwestern outskirts of Mexico 
City, t o  the northeast of the Alvaro Obregon, near the boundary with the Cuajimalpa 
Delegation in an area known as Zedec Santa Fe, which currently is undergoing extensive 
upscale development. The Site began accepting wastes upon closure of the Alameda 
Poniente Landfill (formerly the Santa Fe Dump) on March 16, 1987. Reportedly, 
primarily residential municipal solid waste (MSW) was accepted at the Site; however, 
industrial wastes and construction and demolition debris (C&D) also were deposited. 
Although hazardous wastes were not formally accepted, due to  the limited control over 
waste types entering the Site it is likely that some hazardous wastes were disposed. 
The Site ceased accepting wastes on July 19, 1994. Current control and management 
of the Site is by- the DDF. 



Landfill Construction 

The Site was built in  an abandoned open sand mine. Before the mining operation, the 
Site consisted of a small mound sloping towards the east. Landfilling at the Site took 
place in the depression left after mining operations ceased. Of the original 24.95 
hectares (61.6 acres) developed for landfilling at the Site, approximately 22.6 hectares 
(55.8 acres) actually received wastes. The depth of disposed refuse at the Site ranges 
from 2 0  t o  40 meters (66 to 132 feet) deep, and it is estimated that the Site accepted 
between 5.6 and 6.4 million tons of wastes. 

Reportedly, the landfill was lined by impermeable materials. In 1992, the use of geo- 
membrane liner began in  west areas of the Site. The landfill cap closure system is 
composed of three layers: 

A soil material base approximately 0.6 meters thick. 

A second soil layer 0.3 meters thick, with a maximum hydraulic conductivity of 
1 x1 O6 centimeters per second. 

A third soil layer 0.2 meters thick, on top of which is vegetative cover material. 

Current Landfill Gas Manaaement 

a Current LFG management at the Site consists of a passive venting system. The LFG 
escapes through wells equipped with slotted well screen within a 7 5 0  millimeter (mm) 
diameter borehole. These wells have been installed at approximately 50-meter spacing 
around the periphery of the Site and at less regular intervals throughout the remaining 
portions of the Site. 

The LFG collected in the wells is emitted t o  the atmosphere, although flaring of the gas 
occurs in several of the wells at the Site. Many of the wells are continuously alight, and 
have been fitted wi th steel covers wi th an integral burner assembly t o  facilitate 
controlled burning. These have mostly fallen into disuse and have been removed in favor 
of a 2-inch diameter steel pipe. A locally manufactured gas flare unit is situated at the 
north-western boundary of the Site and is connected t o  approximately 15 wells by  a 
subsurface piping network. This system was installed t o  control LFG migration into 
tunnels in the surrounding rock formed b y  quarrying activities. The flare does not appear 
t o  be burning much gas and is frequently out of commission. 

Previous Landfill Gas Testing Results 

A n  LFG pump test was conducted at the Site in 1994 by  Wimpey Environmental 
(Wimpey) t o  assess LFG generation and recovery rates at the Site. The test was 
conducted using 18 o f  the existing wells at the time. Due t o  air intrusion, only five wells 
were used to  develop steady state f low data. A t  the time of the test, these five wells 
exhibited a combined steady state f low rate of 194  cubic meters (m3) of methane per 

. . 



hour. No ROI data was obtained for these wells. Based on this test, Wimpey estimated 
a peak LFG recovery rate at the Site (assuming a 75 percent collection efficiency) 
ranging from 5 0  to  210 million m3 of LFG per year in 1995. Wimpey predicted a fast 
decline in LFG production rates at the Site after the peak in 1995. 

FIELD ACTIVITIES 

Extraction Well And Probe Construction 

The DDF installed additional LFG extraction wells beginning in early March 1996. Three 
of the wells (P-33, P-50, and 38-01 were initially selected for use by ETlP as test wells 
for the field test program. The wells were selected so as to  have one well each in the 
deep, middle, and shallow depth areas of the landfill. 

A representative of ETlP observed the installation of wells P-33, P-50, and P-38D 
between April 1 and April 3, 1996. ETlP provided guidance on the depth of the wells 
and the construction technique. 

The wells were constructed of 4-inch diameter, Schedule 80  PVC pipe installed in 70 
centimeter diameter boreholes. The well screen was comprised of 1/4-inch wide by 6- 
inch long slots cut into the PVC pipe (P-33 and P-501, and K-inch diameter holes (P-38D) 
(based on concerns expressed by DDF of potential pipe shear). The well screens were 
backfilled with gravel t o  a minimum depth of 0.3 meters above the well screen, and the 
borehole was sealed w i th  t w o  bentonite plugs installed above the gravel backfill (see 
Figure 2 for a typical landfill gas extraction well detail). Table 1 presents a summary of 
the well construction data for each of the three wells. 

TABLE 1. SUMMARY OF WELL CONSTRUCTION DATA 
PRADOS DE LA MONTANA LANDFILL, MEXICO CITY, MEXICO 

Note: Attempts were made by ETlP on numerous occasions to  contact Dames and Moore and the 
DDF to obtain well construction data for P-33 and P-50; however, ETlP received no responses. 
The design perforated length and riser length for P-33 and P-50 are 15 meters and 9 meters, 
respectively, and 8 meters and 5 meters, respectively. 



LANDTEC ACCU-FLOW 
WU HEAD ASSEMBLY 

PAINTED DESlGNATlON NO. 

D AND MULCH 

4'0 SCH. 80 PVC 

SOIL BACKFILL MATERIAL 

BENTONITE/SOIL PLUG 

SOIL BACKFILL MATERIAL 

4"0 PVC PlPE SLOTTED. 
(4)-1/4' X 6' SLOTS 8 90' PER ROW 
ROWS STAGGERED 45' 

1/2'-1-1/2* WASHED GRAML 

1- BORE 4 
24.0 MIN. 
36-0 MAX. 

m 
1. BRANCH SHALL BE ROTATED AS REQUIRED. 

2. ALL LATERALS SHAU BE 4-0 HDPE PIPE. 

3. WELLS SHALL BE INSTALLED TO 752 OF LANDflU DEPTH. 

4. 66% OF WELL PlPE SHALL BE SLOTTED. 

5. TOP OF SLOTlED PlPE SHAU BE A MINIMUM OF 15' BELLOW GRADE 

.* . 
SCS ENGINEERS - 

Figure 2. Typical Landfill Gas Extraction Test Well. 



In addition, 12 monitoring probes were installed at each well. The probes are arrayed 
around each test well in  three radial arms spaced at approximately 120' apart. Each 
radial arm has one shallow monitoring well installed 3 meters away from the test well to  
a total depth of 3 meters, and three deep monitoring probes installed at 13, 26, and 39 
meters away from the test well. Each of the deep monitoring probes is installed to a 
depth equal to  ?4 the depth of the screened interval of its associated test well. The 
probes were constructed of 1-inch diameter PVC pipe and well screen installed in a 8- 
inch diameter borehole. The boreholes were backfilled with sand with a bentonite seal 
installed above the well screen. Each probe was equipped with a petcock valve, which 
was used for probe monitoring (see Figures 3 and 4 for a typical shallow and deep landfill 
gas monitoring probe detail, respectively). 

Perched Leachate Conditions Observed During Well Installation 

Based on the results of ETIP's observations during the well installation activities and the 
work being conducted by ETlP relating t o  a leachate assessment for the Site, as well as 
the on-going work being conducted by Dames & Moore, it is evident that the Site 
exhibits elevated leachate levels within the landfill mound. It has been estimated that 
the Site currently contains as much as 2.5 million cubic meters of stored leachate. If the 
free leachate in the landfill is not removed and treated, it will hinder efforts to recover 
LFG. 

Measurements of leachate were collected on May 29, 1996 as a component of the static 
test program. The results of the leachate levels are as follows: P-50 (5.7 meters below 
grade), P-38D (5.8 meters below grade), and P-33 (no measurement possible due to  
foaming of leachate, although it is anticipated that leachate levels are near the surface at 
P-33). 

ETlP also was provided leachate level data and well verification information compiled by 
Dames and Moore as presented in a transmittal to  ETlP dated July 24, 1996. Based on 
the information in this transmittal, Dames and Moore found that leachate levels ranged 
from non detectable (in shallow wells) to  leachate levels within 1 meter of the landfill 
(wells 36-F and 40-F). 

Drill Cuttincl Analvtical Data 

During the installation of each of the test wells, representatives of DDF collected drill 
cutt ing samples at various depths for analytical laboratory testing. Table 2 presents the 
range of test data from each of the wells. 



Figure 3. Typical Shallow Landfill Gas Monitoring Probe. 
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Figure 4. Typical Deep Landfill Gos Monitoring Probe. 



TABLE 2. SUMMARY OF DRILL CUTTING ANALYTICAL RESULTS, APRIL 1-3, 1996 
PRADOS DE LA MONTANA LANDFILL, MEXICO CITY, MEXICO 

The results of the analytical data appear to  be within the ranges anticipated for typical 
landfills for the measured variables; however, given the elevated leachate levels within 
the landfill, the data should be used with caution. Copies of the laboratory reports are 
provided in Attachment A. 

Static Test Prourarn 

The purpose of static testing is to  establish background pressures in the landfill. The 
background pressure data subsequently is used during dynamic testing (i.e., pump test) 
to  evaluate whether a particular probe is being affected by  the pumping activities, and 
for use in evaluating R01 for the extraction wells. 

Pressure data obtained from the probes is representative of the approximate upper 
portions of the waste mound. Consequently, slightly higher pressures would be 
anticipated deeper in the waste mound. The static pressures measured in the landfill are 
"gauge" pressures rather than "absolute" pressures, and are measured against 
atmospheric pressure at the surface of the landfill. Consequently, the slight variations in 
observed pressure may be attributable in part to  variations in atmospheric pressure 
during the day and the lag between the landfill's adjustment to the atmospheric pressure 
variations. 

Static pressure monitoring was conducted on May 30 and 31, 1996. The results of the 
monitoring are presented in Attachment B; however, given the elevated levels of leachate 
within the landfill, the data should be used with caution. 

Dvnarnic Test Proaram 

The primary purpose of a Dynamic Test Program is to assess LFG yield, as well as 
provide information for use in estimating reasonable effective radii of influence for the 
wells. The elevated leachate levels in the landfill prohibited the conductance of a 
dynamic test program. 



@ LANDFILL GAS GENERATION AND RECOVERY MODEL RESULTS 

The design of a LFG collection system requires an evaluation of current and future LFG 
generation and recovery rates. ETlP used the Environmental Protectiloping LFG generation 
projections for the Prados de la Montaiia Landfill. The model is driven by three input 
parameters: refuse disposal tonnage, an ultimate LFG generation rate, and a LFG generation 
rate constant (or decay factor). 

Using historic refuse disposal estimates provided by the DDF and the default values for LFG 
generation potential and rate, the USEPA model predicts that over the next 50 years, the Site 
will generate 330,516 megagrams of methane. Given this rate of methane generation, it is 
estimated that at least through the year 2010, that this Site will generate approximately 1,300 
million BTU per day. 

The quantity of methane that will actually be collected will be a function of the collection 
efficiency of the LFG management system. Typical collection efficiencies for LFG systems 
range from approximately 50 to 90 percent. The actual collection efficiency achieved is 
dependent upon the type and design of the landfill's cover, the geometry of the landfill, the 
extraction well spacing, as well as the design and operation of the system. 

The quantity of energy from the collected LFG that will actually be available for use will be a 
function of the recovery efficiency of the energy conversion technology used. Typical energy 
recovery efficiencies for energy conversion range from approximately 25 to 35 percent. 
Typical destruction efficiencies for methane in flares, incinerators, engines or other control 
devices is near 100 percent. 

CONCLUSIONS AND RECOMMENDATIONS 

Leachate levels within the landfill are elevated to a point where neither active LFG 
testing nor LFG recovery are feasible. In order to conduct active LFG testing or LFG 
recovery at this Site, leachate within the waste mound must be removed and properly 
managed. 

Based on the results of the LFG model, it appears that LFG recovery and utilization is 
feasible at this Site; however further assessments subsequent to the control of 
leachate levels within the landfill are required. 



APPENDIX A 

LABORATORY ANALYTICAL DATA 



DEPA#TAME?JTO BE1 PISTROT0 FEDERAL 
DlRECClON GENERAL DE SERVICDS URBANOS 
DIRECCION TECNICA DE DESECHOS SOUDOS 

LABORATORIO CENTRAL DE BlOWGIA AMBIENTAL (LC.B.A) 

REPORT€ DE ANAUSiS DE RESlWOS SOUDOS 

PROGRAM,& PROYECTO EJECUTNO ~n s ~ m  E comoe DE ~ l o o ~ s  Y L;WVU\DO PARA EL RELLENO SANITAR~O PRADOS DE LA N O ~ A L ~ A  
FASE l PERFORACION Y HABIUiACDN DE PO2oS 

SKI0  DE HUESTREO: RntEUO WITARIO PRADOS DE LA MOW& 
PUNT0 DE MUESTFEO: P(PT0 No. 33 - D 
FECHA DE MUESTREO: 1'ABRL DE 199s 
FECHA DE RECEPCION EN UBORATOAIO 1'ABRLOE 1S8a 
FECFA OE REWRTE: 3 ABRL OE 1991, 
RESFONSIBLE DU. MUESTPEO: ING. WNSUELC REYES NARTINR 

COOFDINP1310N CE MONROREO AMBIENTALY FESlWOS ESPEClALES 

3.6 Base Seca 
Metodologfa uUUzada 
pH : M M o  Eledmrn6Vico 
Humadad: MBtods GrrvlmJtrico, TBcdca dm secsdo 
SdlUos Vol6llles: M&odoQrab1m&loo. Tbcnlca de Igniol6n 

OaSEWACIONES: 
Cumo dato adlclo~al, se efectu6 la rr.edici6n de ternperatura de las rnuestras an campo. 
(*) Nose determin6. 

Vo. Bo. 

%a. - 
Ing. Ma-Esther Herrera S. 



IDEPARPANIEPIITO DEL DlSTRiTO FEDERAL 
DlRECCION GENERAL DE SERViClOS URBANOS 
DIRECCION 'O'ECNICA DE DESECHOS SQUDOS 

LABORAfORlO CENTRAL DE BiOLOGlA AMBIENTAL &C.BA.) 

REPORTE DE ANALISIS DE RESIDUOS SOUDOS 

PAOGRAMA: PROWTO EJECUTIVO DEL SETEMA DE COMROL DE BIOQAS YUXN[ADO PARA EL RELLENO SANIIAF~IOPRADOS DELA MONT&A 
FASEI PERrORACION Y HABlUTi9CIONPE POZOS 

s t n ~  DE UUESTRKX ELLEN0 8ANITARIO PRAWS DE LA MOMAfb 
PUNT0 DE MUESIREO: PDZO No. CO 
FECHA DE MUESTFEO: 02  DE ABWL DE 1- 
FECHA DE RECEPCK)N EN UBOAATO3lO 02 DE A W L  DE 1996 
FECHA E REPOKE 13 DE ABWL D3 lSB 
3ESPONSABL.E DEL MU%TFEO: ING. CONSUELO REYES MAWINE2 

CoomImaaJ DE MONTOAEQ ~MB~=MPL Y RESIW ESPECIXLES 

B.S. Base Seoa 
Metodoloda rWUmda 
pH : M Q W  Et~~omBtrlco 
Hirneded: Mdtod;, ~ v i m ~ t r i o o ,  Tbnloa de seczdo 
S6ltlosVolhtlles: MBLodo bhnhtlco, Tknica de Igllcl6-1 

Estas muestras correspanden at segundo pozo reubicado a 15 m del orl5lnal. 
Como dato adiclonal, se efectu4 la medici6n de ternperatura de las rnuestras en campo. 



DEPAFPPAMEtTTO DEL OiSTRiTD FEDERAL 
DLRECCION GENERAL DE SEFZVIClQS UWBMOS 
DIRECCION TEChllCA DE DESECHOS SOLlDOS 

LABORATORIO CENTRAL DE BlOLOGlA AMBIENTAL (LCB-A.) 

P R O G R ~ ~ ;  PROECTO EJECUTNO PEL S I S ~ ~  DE mmat D E B ~ ~ A S  Y WWDO PARA u RELLENO SAN~MIO PMOS DE LA MOM& 
FASE / PERFORACKWV YWIUtACION DE WZOS 

SITIODE MUESTREO: REUPlO SANITARIO PRXDOB DE LA MOWMA 
PUNTO TIE MUESTFEQ KlZO No. 50 
FECI-A M FAUESTWO: 07 DE ABAiL DE 1- 
FECI-A DE RECEPClON EN UBORATORK) 07 DE ABPlL DE 1898 
FECM DE RU)ORTE 13 DE ABRll DE 1996 
AESPONSABLE Dl3 MUESTFEO: IN= CONSURO RPES W N E Z  

COORMNACiOt1 DE MONTOFEO AMBlf NTAL Y REBIDU06 ESPECIALES 

b 

B.S. Base Seca 
Metodol~fz RiUzada 
pH : M h d o  Se~amPrIca 
Humadad: M5todo QrwIrnllrico, TIcnica de seczdo 
S M b  'JolBtiles: MBtodo 3rauim6trIco. TBcnlca de lgnlcidn 

Estas muestras correspcnden el tercer poro reubkado a 28 m del poza orlgina!. 
Como data adiclcnal, se efectu6 la medicion de temperatwa de las muedras en camp0 

Q. Marcela Cwenzana M. 



APPENDIX B 

STATIC TEST LANDFILL GAS DATA 
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LANDFILL GAS DATA COLLECTION FORM 
PRADOS DE LA MONTAWA LANDFILL 

MEXICO CITY, MEXICO 
STATIC TESTS 

Date: 5/3Q, 5/31. 5/31. 1996 

Inspector: 

Time: 12:40 P. 9:00 A. 3:20 e Barometric Pressure 

Weather and Temperature: 87°F- 90°F W-v 

NOTES: 
1. Measurements of levels taken before the start of tests on 5/29 at 12:OO PM - Leachate: 5.5 m below grade, Sludge: 18 m below grade 
2. Heat rate for the first test on P-33 is 39 Btulhr. 
3. Measurements for P-33 could not be taken for the second and third tests because of leachate discharge. 
4. Measurements on second test for probes 26A & 398 could not be taken because of instrument battery discharge. 



Page - of - 
LANDFILL GAS DATA COLLECTION FORM 
PRADOS DE LA MONTA~A LANDFILL 

MEXICO CITY, MEXICO 

Date: 5/30. 5/31. 5/31. 1996 

Inspector: 

Time: Q:10 A. 7:50 A, 4:15 p Barometric Pressure 

Weather and Temperature: 66'-91 "F W-v 

NOTES: 
1. Measurements of levels taken before the test on 5/29 at 11:35 AM - Leachate: 5.7 m below grade, Sludge: 11 m below grade 
2. Heat rate for first two tests on P50 is 11 Btulhr each. 
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LANDFILL GAS DATA COLLECTION FORM 
PRADOS DE LA MoNTA~~A LANDFILL 

MEXICO CITY, MEXICO 
STATIC TESTS 

Date: 5/30. 5/31. 5/31. 1996 

Inspector: 

Time: 1:45 P. 9:50 A. 3:30 P Barometric Pressure 

Weather and Temperature: 90"-100°F -v 

NOTES: 
1. Measurements of levels taken before the first test on 5/29 at 11:15 A: Leachate: 5.8 m below grade, Sludge: 13.5 m below grade 
2. Measurements for probe 39-B(38) could not be taken because of leachate discharge. 
3. Measurements on first test (5130) are incomplete because the instrument batten/ got discharged. 


