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General 

PARTIAL GAS AND LEACHATE EXTRACTION SYSTEM 

INTERIM REMEDIAL MEASURES 

REFUSE HIDEAWAY LANDFILL 

DANE COUNTY, WISCONSIN 

INTRODUCTION 

The Wisconsin Department of Natural Resources (WDNR) has retained Warzyn 

Engineering Inc. (Warzyn) to provide engineering and construction services in 

relation to Interim Remedial Measures at the Refuse Hideaway Landfill 

(Landfill). The Landfill is located in the Town of Middleton, Dane County, 

Wisconsin and has been identified as a source of groundwater contamination, 

including the presence of volatile organic compounds (VOCs) at three local 

residential water supply wells. Additionally, off-site migration of landfill 

gas, in excess of the lower explosive limit (LEL) of methane has been 

recorded. 

As an interim remedial measure to address these environmental 

contamination/hazard issues, Warzyn is providing a partial gas and leachate 

extraction system in a design-build format. This work is being performed 

under Agreement No. 81217.89-2, and is described in Warzyn•s May 1989 Proposal 

(Proposal No. 81217.89) , and October 9 and 19, 1989 documents entitled 

.. Revised Scope of Work .. (Project No. 13928.40) . 

Purpose and Scope 

This design document, consisting of Warzyn Drawings 13928-1 through 13928-7 

and this text, will provide the WDN R  an opportunity to review the proposed 

partial gas and leachate extraction system design. Draft design drawings and 

calculations were submitted to the WDNR for review on November 1 and 3, 1989, 

respectively, and much of the contents of this text were discussed with the 

WDNR during several meetings and telephone conversations. Subsequent comments 

made by the WDNR have been incorporated into this document. 

WARZYN � 
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The intent of this partial leachate and gas extraction system is to: 1) 

evaluate leachate drawdown data and the gas well radius of influence and gas 

flow characteristics, for use in final design of a full gas and leachate 

extraction system: and 2) to reduce leachate head levels in the landfill and 

reduce off-site migration of landfill gas. This partial system design 

includes two gas/leachate extraction wells, three leachate/gas monitoring 

wells, buried gas header and leachate conveyance piping, blower and flare 

stations and a leachate holding tank. 

As part of the partial system design activities, Warzyn designed a conceptual 

layout for a full gas and leachate extraction system. To minimize future 

construction costs and minimize duplication of efforts, Warzyn has designed 

this partial system to be compatible with the conceptual full system design. 

It is anticipated that the five wells (two extraction and three monitoring) , 

buried piping, blower station and leachate (and condensate) holding tank will 

be directly incorporated into the full system when it is installed. The 

partial system flare station will be available as a back-up flare for the full 

system. Refer to Drawing 13928-1 for the partial system layout. 

DESIGN 

General 

Design of this partial system· includes the installation of two gas/leachate 

extraction wells (extraction wells) located along the southern perimeters of 

the site (within the refuse fill limits) . The conceptual full system design 

includes a total of thirteen extraction wells, five of which are to be located 

along the southern perimeter. Because of the potential for elevated leachate 

levels along the southern perimeter, Warzyn was directed by the WDN R  to size 

the partial system for a minimum of five extraction wells, assuming that only 

two were to be installed initially. 

Because it is anticipated that a full system will be installed in the near 

future, as much of the partial system was designed for incorporation into the 

VVARZYN � 
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conceptual full system as economically feasible. For example, the wells, 

buried piping, blower station and and the leachate holding tank have been 

sized for the anticipated full system design capacities. 

The full system design referenced is a conceptual plan and is based on 

Warzyn•s past experience in gas and leachate extraction system designs and 

utilizing minimal site-specific data from this Landfill. A full system will 

be designed by Warzyn under the current Agreement after pump test data is 

available from the partial system. 

Gas Col l ection and Conveyance 

Basis For Design 

The proposed landfill gas (LFG) extraction system is designed to extract 

methane gas produced by anaerobic decomposition of refuse. Refer to Appendix 

A for an estimate of gas flow generation and the assumptions made. The 

gas/leachate extraction wells serve the dual purpose of extracting gas as well 

as leachate. A vacuum will be created to withdraw gas from the Landfill, 

which will then be burned in a flare. System performance may depend on the 

permeability of the fill, and refuse composition, moisture content, placement 

and compaction techniques. 

Gas/Leachate Extraction Wells 

Each gas/leachate extraction well will be constructed of a non-perforated 

section of 6-in. diameter Schedule 80 polyvinyl chloride (PVC) pipe extending 

into a perforated section of 8-in. diameter Schedule 80 PVC pipe. The well 

pipes will be placed in 36-in. diameter boreholes, with the annular space 

around the perforated portion of the pipe consisting of a clear stone pack 

(refer to Detail 1 of 2 on Drawing 13928-2) . The wells will extend to the 

base of the Landfill. A bentonite seal will be installed at the bottom of the 

borehole. The partial system has been conservatively sized to draw a suction 

of 10 in. water column, gauge (WC) at 50 standard cubic feet per minute (SCFM) 

at each well. 

Wells will be constructed with perforated pipe extending from the well bottom 

to approximately 20 ft below the Landfill surface. A 6-in. x 8-in. PVC 

VVARZYN � 
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reducing slip coupler will provide a telescoping connection at the location 

where the 6-in. diameter non-perforated well pipe slides into the 8-in. 

diameter perforated pipe. This coupling was provided to attempt to compensate 

for landfill settlement. It is anticipated that wells will range from 49 ft 

to 52 ft in depth. The radius of influence is estimated to be a minimum of 

150 ft, based on field experience at previous sites. 

Each well head assembly will include a flexible tubing connection to the gas 

header pipe to allow for differential settlement. A butterfly valve will be 

provided at each well for control of gas flow rate. Ports will be provided on 

each well for gas sampling and flow rate measurement. In addition, two l-in. 

diameter PVC pipes will be installed at each well to allow liquid level 

measurement without dismantling the well head. The well head assemblies will 

be insulated to minimize the potential for freezing of condensate in the 

winter. Refer to Detail 1 of 3 on Drawing 13928-3 for a typical well head 

detail. 

Gas Header Piping 

The gas header system will transport the landfill gas from the extraction 

wells to the blower station and will be constructed with provision for 

extension in the future by providing blind flanges in the gas header system at 

key locations. The pipe inverts will be installed a minimum of 4 ft below 

final grade for frost protection and to minimize condensate formation. A 

continuous warning ribbon and tracing wire will be installed above the pipe to 

alert excavators of the pipe location and aid in locating the pipe in the 

future. To allow for potential differential settlement, liquids drainage, and 

removal of condensate formed in the pipes, a minimum slope of 2.0% will be 

maintained in the headers. Typical pipe bedding details are shown on Drawing 

13928-3. 

Trenching/Cover Restoration 

The gas header and leachate conveyance pipes within the landfill refuse limits 

will be placed in the same trench (see Detail 2 of 3 on Drawing 13928-3) . The 

trench will be constructed through the landfill cover and may extend into the 

uppermost layer of refuse. The landfill cover areas disturbed will be 

VVARZYN � 
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restored to a condition equal to or exceeding the condition of the 

cover at that location. Clay materials and placement methods will 

conformance with s. NR 504.07 (4) , Wisconsin Administrative Code. 

Blower Station 

existing 

be in 

The LFG blower has been sized to draw gas from the wells and discharge it at a 

pressure suitable for proper flare operation. Blower sizing calculations are 

addressed in Appendix B. The New York Blower pressure blqwer selected is 

suitable for the full system•s flow rate of approximately 650 SCFM and the 

vacuum/pressure requirements of the two- or five-well partial system. The 

blower can be upgraded by changing wheel and motor sizes to supply the 

pressure needed for full system operation, based on available data. 

A flame arrestor will be installed at the inlet of the blower to isolate the 

header system and well field from an explosion or flame initiated at the 

blower station. A butterfly valve will be installed ahead of the flame 

arrestor to assist in controlling and balancing the system. Ports will also 

be provided on the blower inlet piping for monitoring of gas flow rate and for 

pressure and gas sampling. 

Flare Station 

LFG extracted from the wells will be combusted on-site by a VAREC 239A Series 

Waste Gas Burner. The Varec 239A flare is suitable for burning saturated, low 

BTU waste gas and will have an optional cycling electric pilot ignitor. LFG 

will be used as the pilot gas. The 6-in. diameter flare has the capacity to 

handle flows from the two-well extraction system as well as having the added 

capacity to handle a five-well extraction system. Flare sizing calculations 

and a detailed description of the Varec 239A Series Waste Gas Burner are 

included in Appendix C. A flame arrestor will be placed at the inlet of the 

flare to isolate the system from an explosion or flame initiated at the flare. 

A condensate dripleg (DL2) will be placed between the blower and the flare to 

collect and drain condensate formed in the gas discharge pipe. Condensate 

will be routed by gravity to the leachate holding tank. Dripleg DL2 is 

illustrated on Detail 2 of 4 on Drawing 13928-4. 

WARZYN � 
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Condensate/Drip legs 

Condensate produced by the cooling of the saturated gas mixture in the gas 

header system will be removed using a dripleg assembly. A dripleg consists of 

a liquid-filled trap and a connection to the leachate conveyance system, where 

it will then drain to the leachate holding tank. Dripleg Dll is located 

within the refuse limits, on the gas header piping connecting the extraction 

wells and the blower station. Dripleg DL2 is located between the blower and 

flare to collect and drain condensate formed in the gas discharge pipe. Refer 

to Drawing 13928-4 for dripleg details. Condensate flow is estimated to be 

negligible. 

The leachate/condensate conveyance pipes located outside the landfill refuse 

limits will be encased in 2 ft of compacted clay (see Detail 3 of 3 on Drawing 

13928-3) . Clay materials and placement methods will be the same as for cover 

restoration activities performed during trenching activities. In-situ soils 

excavated will be used to supplement the clay backfill in trenches located 

outside the landfill refuse limits. 

Leachate Collection and Conveyance 

Leachate Pump 

A Grundfos Model SS 4-in. diameter stainless steel submersible pump will be 

installed in each well found to have an elevated leachate level. The pump•s 

flow rate capacity ranges from 2 to 7 gpm, depending on the liquid head. 

Refer to Appendix D for pump sizing calculations and pump specifications. The 

submersible leachate extraction pump will discharge through a l-in. diameter 

hose which will be piped through stainless steel (SS) fittings mounted in the 

well head. The well pump will be suspended by a stainless steel cable for 

ease of removal. After exiting the well head, the leachate discharge pipe 

will transition from SS to HOPE and extend below grade for connection to the 

6-in. SDR 17 HOPE gravity leachate conveyance pipe. This pipe will convey 

leachate to the leachate holding tank by gravity flow. The leachate discharge 

piping at the well head will be heat traced and insulated. 

13928-2 and -3 for applicable details. 

Refer to Drawings 
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The wells are designed so that pumps will be placed as close to the well pipe 

bottom as possible while minimizing the intake of accumulated sediment. 

Controls for each pump will be mounted in a control panel and include a manual 

shut-off switch, elapsed time meter and an automated pump controller. The 

pump controller includes a timer which activates the pump at pre-set intervals 

ranging from 15 minutes to 5 hours, and an amperage/flow sensing device which 

will shut off the pump when the well runs dry. Once the pump is activated by 

the timer, it will operate until the well runs dry, at which time it will be 

shut off by the amperage/flow sensing device. The pump will then remain off 

for the pre-set time interval. 

Leachate Conveyance Piping 

The leachate conveyance piping will be placed in the same trench with the gas 

header piping (see Detail 2 of 3 on Drawing 13928-3) . The gravity leachate 

conveyance piping has been sized for compatibility with the full system design 

assuming open channel flow and discharge from each well to be 2 to 7 gpm (see 

Appendix D) . The flow contribution from condensate is assumed negligible. 

Leachate Holding Tank 

A double-wall steel STI-P3 tank will be installed below grade. The 25,000 gal 

tank was selected based on an estimate of the future steady state leachate 

production after the standing head has been drawn down (see Appendix D) . The 

double-wall STI-P3 steel tank was selected because of monitoring capabilities 

of the interstice, warranty, cost, delivery time and compatibility with 

leachate. The interstice will be monitored with a conductivity sensor which 

will shut down the well pumps in the event moisture is detected between the 

tank walls. Additionally, this alarm will activate an audible alarm and 

warning light on-site, with capability for future telemetry (through a modem 

and phone connection) . 

The leachate holding tank will have two, high-level float sensors which will 

sound an alarm when triggered. This alarm will also shut down the well pumps, 

activate an audible alarm and warning light on-site (different colors for the 

different alarm conditions) , with capability for future telemetry. Two 

VVARZYN � 
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independent float sensors have been included as a redundant safety precaution 

to minimize the risk of having leachate overflow from the tank. Leachate and 

condensate will be pumped from the holding tank on a regular basis. 

The leachate holding tank will be ballasted with deadmen to minimize the 

potential for buoyancy. The Steel Tank Institute (STI) will warranty the tank 

for 30 years provided the installation is in accordance with their standards. 

This STI-P3 system relies heavily on the cathodic protectton attached to the 

tank. To facilitate piping access, a STI-86 containment system has been 

included which will contain tank piping in a 42-in. diameter manway with a 

ladder. For details of the leachate holding tank and STI-86 containment 

system, refer to Drawing 13928-6. 

Leachate Removal and Disposal 

Leachate will be removed from the holding tank by a suction stand pipe with a 

quick-connect coupling for tanker truck suction pump adaptability. A leachate 

loadout facility drain pipe has been included for a future full system loadout 

apron to convey potential spills back to the tank. The pipe will be 

temporarily capped during partial system construction. It is anticipated that 

initially there may be frequent tank truck loading due to the high volume of 

standing leachate in the landfill. After this standing head has been drawn 

down, it is estimated that a steady state condition would require a less 

frequent tank truck load out. We are anticipating that a leachate acceptance 

agreement will be made between WDNR and Madison Metropolitan Sewage District 

(MMDS) for ultimate acceptance and treatment of the leachate. Tanker trucks 

will transport the leachate and condensate mixture to the MMDS Wastewater 

Treatment Plant after the agreement is made. 

Leachate/Gas Monitoring Wells 

Basis For Design 

Three leachate/gas monitoring wells (LH4, LH5 and LH6) will be installed 

between the two gas/leachate extraction wells. These monitoring wells will be 

constructed with multi-depth probes and will be spaced at horizontal intervals 

of 25, 50, 50, and 90 ft, respectively, between extraction wells GW1 and GW2 

VVARZYN � 
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(refer to Drawing 13928-1 for leachate/gas monitoring well locations) . These 

monitoring wells have been designed and located to provide the capability to 

monitor leachate head levels and LFG pressures and quality both before and 

after partial system operation. This data will be used to evaluate the 

effectiveness of the partial system and aid in determining the extraction well 

spacing during full system design activities. 

Monitoring Well Design 

Each leachate/gas monitoring well will consist of a single 6-in. diameter 

Schedule 80 PVC leachate head monitoring well and three l-in. diameter 

Schedule 80 PVC gas monitoring probes, all placed in a 3-ft diameter borehole 

(see Detail 2 of 2 on Drawing 13928-2) . The leachate head well will extend to 

approximately 1 ft off the landfill base, with the bottom 10 ft screened 

(perforated) . The three gas monitoring probes will be placed at different 

elevations within the borehole with each screened interval sealed with 

bentonite. The three gas monitoring probes will be set at approximately the 

same elevations relative to each of the leachate/gas monitoring wells, to 

better evaluate the extraction well performance. 

Temporary Storage, Sampling and Characterization of Excavated Waste 

Characterization of waste excavated during drilling activities is required 

before the waste can be permanently disposed. Wastes derived from drilling of 

the extraction and monitoring wells will serve as "test borings" for 

collection of samples of the waste excavated during the gas header and 

leachate conveyance piping installation. These wells will be spaced on the 

order of 25 to 90 ft on-center and wastes penetrated are anticipated to be 

representative of the wastes excavated during trenching activities. Waste 

excavated will be temporarily stored on-site in a mannet· which allows for 

accessibility and identification. Completion of characterization testing will 

indicate if the refuse possess characteristics of a hazardous waste. If the 

waste is characterized as hazardous, it will be removed and disposed off-site; 

otherwise it will be permanently disposed on-site. 
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It is estimated that refuse excavated in the construction of the extraction 

and monitoring wells will include approximately 100 cu yd of material. This 

material will be contained on-site, such that it will not be wind blown and 

exposure to precipitation and surface water run-on will be minimized. 

Temporary Storage 

The excavated refuse will be temporarily stored in a containment cell 

constructed as follows: 

Existing cover soils will be removed and salvaged ( a m1n1mum of 
approximately 1 ft of soils will remain above the waste) ; 

A synthetic membrane (plastic sheeting or tarps) will be placed and 
covered with approximately 1 ft of cover soils (to form a temporary 
liner) ; 

The cell will be graded such that surface water run-on will be diverted 
around the contaminant cell and water exposed to waste, if any, will be 
contained; 

Waste materials will be covered with a synthetic membrane to minimize 
exposure to water. 

The containment cell will be constructed along the western perimeter of the 

site, near the top of the saddle area. See Drawing 13928-1 for approximate 

location. 

As the drilling process or trenching operations proceed, waste representative 

of each composite sample (i.e., either from above or below the leachate in 

wells or of visually suspicious waste from trenching) will be segregated in 

the temporary containment cell. This will be performed so that waste 

representative of each composite samp1e can later be identified and separated 

from other wastes if characterization testing indicates hazardous 

characteristics. 

Sampling Procedure for Excavated Waste 

As drilling of wells proceed, two grab samples visually representative of the 

waste being penetrated will be obtained at 5 ft intervals (maximum) . These 

samples will be placed in 32 oz. glass jars, labeled and temporarily stored 
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until the well is completed. One of the samples from each 5-ft interval will 

be identified as "duplicate" and be retained as a record of the material 

penetrated. 

When the well is completed, grab samples will be separated into two groups; 

those above the leachate level and those below the leachate level. A 

composite sample from each group will be obtained by emptying the contents of 

all grab sample jars in the group on a hard, flat HOPE-lined surface, or in 

the laboratory. The sample will be quartered and split in a manner consistent 

with ASTM Method C702, Method B, "Standard Practice for Reducing Field Samples 

of Aggregate to Testing Size". Two composite samples from each group obtained 

by the above method will be placed in 8 oz. labeled glass jars. One of these 

composite samples from each group will be identified as "duplicate". 

In addition to the composite samples gathered during the drilling operation, 

samples of visually suspicious waste excavated during trenching activities 

will be sampled for analysis by EP toxicity testing. 

Characterization of Excavated Waste 

An EP toxicity test (in accordance with "Test Methods for Evaluating Solid 

Waste-Physical/Chemical Methods" Method SW1310) will be performed on each 

composite sample. The waste which the composite sample represents must be 

disposed of as a hazardous waste if the extract of the sample contains 

concentrations above the maximum limits listed in 40 CFR 261.31 - 261.33. 

Disposal On-Site 

Excavated refuse not characterized as hazardous, will remain in the temporary 

containment cell and be buried. The procedure for burial at the containment 

cell will include removal of the surface cover membrane and then puncturing 

the synthetic liner, such that a perched leachate condition will not occur. 

The refuse containment cell will then be expanded to include the refuse 

generated by trenching activities, if required. The landfill cover will be 

restored to a condition equal to or exceeding the condition of the existing 

cover at that location. Clay materials and placement methods will be the same 
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as for cover restoration activities performed during trenching activities. 

Final cover will be graded in a way such that positive drainage and smooth 

final contours will result. 

Disposal Off-Site 

In the event excavated refuse is characterized as hazardous, some or all of 

the refuse will be disposed of off-site as a hazardous waste. This will 

involve permitting and possibly additional characterization, volume 

estimation, potentially out-of-state haulage by a licensed hazardous waste 

hauler and the associated permitting and disposal fees. 

CONSTRUCTION OBSERVATION 

Construction of the partial system will be documented by video, still 

photographs, record drawings and field reports. This information will be 

incorporated into a Construction Observation Report and submitted to the WDN R. 

In addition, soil testing of the clay bedding and cover soils will be 

performed during construction. Field density tests will be performed at 

approximately 100 lin. ft intervals, per lift, along the trenches. A Troxler 

Model 3411-B nuclear density/moisture meter will be used to perform the 

density tests. Modified Proctor curves will be developed for each 2500 cu yd 

of clay placed. Grain size and Atterberg limits of the clay will also be 

determined. Laboratory hydraulic conductivity tests of undisturbed Shelby 
tube samples will be conducted for each 5000 cu yd of clay placed. The 

results of the aforementioned field tests will also be presented in the Jl Construction Observation Report. 

I 

SYSTEM PERFORMANCE STANDARDS 

Purpose 

The following performance standards have been developed to demonstrate in the 

field that the piping, blower, flare, submersible pumps and leachate holding 

Jl� tank can meet or exceed the specifications presented in this document. It may 

not be possible to duplicate the performance standards specified by the 
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equipment manufacturer's specifications if the necessary quantity or quality 

of LFG or leachate is not available from the Landfill, or if other 

environmental conditions are not adequate (e.g., temperature, pressure, etc.) . 

However, documentation of the performance standards can be adequately 

demonstrated to satisfy the intent of the specifications. 

Piping 

Gas header and leachate conveyance p1p1ng will be pressure tested. The pipes 

will be air pressurized to 3.5 psi (gauge pressure) prior to closing the valve 

on the pressurizing unit. The valve will then be closed and the pressure 

monitored. A pressure of 3.0 psi or greater maintained for thirty minutes 

after the valve closing will be considered acceptable. 

Blower 

The blower performance will be verified by measuring air flow through the 

blower and suction and positive pressures developed at the blower. The blower 

will be rated for 650 SCFM at 40 in. Static Pressure, 3321 RPM, 8.5 BHP at 

0.0676 lb/cu ft air. 

Flare 

The flare performance will be checked in accordance with the manufacture's 

recommendations. The burning capacity of the flare is rated at 20,100 cubic 

feet per hour (CFH) in air at 60°F and 14.7 PSIA at 1/2 in WC pressure drop, 

at sea level. 

Submersible Pumps 

The performance of the submersible leachate extraction pumps to be installed 

in the extraction wells will be demonstrated before being installed in the 

wells. The pumps will be placed in a 55 gal drum of clean water at 

approximately 20°C and then run through a temporary piping setup consisting of 

a pressure gage and ball valve. The pressure gage will be installed as close 

as possible to the pump discharge and will be used to determine the head on 

the pump. The ball valve will be used to control the discharge flow. The 

pumps will be turned on and will discharge into a container with a known 

volume. The time it takes the pump to fill the container will also be 
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recorded. The flow rate can be determined by applying the time it takes to 

fill the container to the volume of the container. Also, the head on the pump 

will be determined by converting the pressure read from the pressure gage into 

feet of head. 

The determined flow rate and head will be used in conjunction with the 

manufacturer•s performance curves to verify pump performance. Additionally, 

after system startup the pump run time will be compared with volume in the 

leachate holding tank (as a rough check) . 

leachate Hol ding Tank 

During the tank installation, continuity testing will be performed to 

demonstrate that the tank is electrically isolated from ground throughout to 

maintain the cathodic protection and warranty. The cathodic protection test 

post at the control panel will be an ongoing check on the cathodic protection. 

The float switches and interstitial monitoring equipment will be tested in 

accordance with the manufacturer•s recommendations. 

Additionally, the tank manufacturer will pressure test the tank and interstice 

both at the factory and on-site. These tests will be performed in accordance 

with the Petroleum Equipment Institute Recommended Practices (PEI/RP100) . 

JCK/kjw/JVS/SGW 

[wpmisc-600-54] 
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Refuse CharoctHiz•tion (2) 

Waste Type (Z) ::::::.::.:.:.:.-:.:.:. 
Coeponent Coaposite t@ tl 

------------ ------------ ------------

Food Waste 9.0 0 0 1.5 3.5 
Garden Waste 10.0 0 0 30 
Paper Products 42.0 0 0 10 30 
Plastic/Rubber 12.0 0 0 20 60 
Textiles 2.0 0 0 7 20 
Vood 6.0 0 0 IS 50 
Rubble/lnerts 19.0 0 0 0 0 

ftoi s ture Content m 04 04 

Dry Solids m 0� oz 

Vola tile Solids m 0� 04 

Volatile Solids m 04 0� 

(Dry Wt. Basis) 

Total ftethane Production 

ftatiaua ftethane Production (3} ---------------------------

(cu.ft./lba} 1.54 o.oo 0.00 1. 54 (cu.ft./lba) 

(Z) Refuse characterization based on 'ftethane Generation and Recovery Froa landfills', EftCON Associates, 

previous feasibility reports and Warzyn Engineering Inc. 

(3) �axi1u1 aethane production based on the biodegradability of volatile solids present in the refuse 

as described in 'ftethane Generation and Recovery Fro• Landfills', E�CON Associates. i 

Hethane Generation Calculation (4) 
-----------------------------·-----------------------------

First Stage Equation: 

-kl(t@- t) 

6 = (LIZ}e 

Second Stage Equation: 

Vhere: 

-kZ!t - t@) 

6 = l(1  - .5e 
· 

1 

S = Volute of gas produced prior to tiae t 

l = ftaxiaua aethane production 

kl = ln(SO/t@} 

k2 = ln(50)/(tl - t@l 
t@ = tiae when 50� of aethane has been produced in years 

tl = tiae when 99� of aethane has been produced in years 

I 

I 

(4) Based on the Palos Verdes Kinetic ftodel where the first stage aethane production rate isR to the volute of aethane already produced until half of the potential aethane has been
' 

gen • 

The second stage aethane production rate is proportional to the voluae of •ethane rea�in!..!!in�g�..!!.be::...JI..!p �du!..!:.' ce�d.!... ________ _ 
I 
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OUTLET SIZE Performance shown is for 
Pressure Blowers with outlet duct 
and with or without inlf!t duct. Outlet a rea : .20 sq. ft. 
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p • drop tn pressur� /"n pouna's per S'lvare /nch per roo/ of" f'11oe. ; 
t • absolt .. rle fe.tT?pera fure' in degrees Fah ren h eir = rec-orded fe�np. /n de;o"rees 
Q. = cu6 ic ree f  or rre>!;' a/r per rn/n u fe al co a'e9rees ra.�ren heif. 
p :  ab.solc.rfe pressure rn pollnds per .s �uare t'nch = :JO:Je pres.sure .,.. /4. . 7. 
d .  dian7e rer or rh e pipe /n .In ches. 
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FIG. A - FLOW OF AIR IN Cl RCU LAR 
P I P E S. M O R R I  LL.:5 CHART,. 
BAS E D  ON FR ITZ SCH E FORMULA� 

TAB LE D - R E S I STANCE TO F 

TAB LE E> - ECON OM ! C A L  MAX I M U M  
VE LOCITI ES OF AI R FLOW I N  P\  P E S . 

S l "Z E  OF M AX I M U M  5 1''Z. E O F M AX I M UM P I P E  VELO C I TY  P I P E V!:LOC!T'( 
I NCHES FE ET PER Si:G I N CH E 5  F::.ET PER SEC· 

G I ? 0  I / G  so 
8 Zd I zo 54 ' 
/0 .35 Z4 57 
/ 2  4 1  3 0  G O  
1 4  4- G  I ..3G I G Z  

TAE> L E  C - P OWE R R E QU I R E D  
FO R CO M P R E S S I N G  A I R . * 

F I N A L  T H EO R ETI CAL F I N A L  JTHE.ORETICAL 
PRE S SURE WO R K  TO COM· PRESSURE WORK TO CoM·' 
OF A I R  PR E 5 5 1 MIL. Ct1. OF A I R  I PRESS I MIL. C� 
t.fl. PER FT. OF fREE AIR L5. PER FT. OF FRE: A I R  
SQ .  INC.H H P  • H R · SQ. I NCH H P  · H R.� 

I 7 Z. .  3 <3 4 9 0 . 2  
2 ! 4 4 . 0  /0 59 � . 5 
.3 zo o . a  r z  G !3 7 .  I 
4. ZG5 . 1  14 78 5 . 4  
G .3 34 . 7  It;, 8 75 .� 

OF AI R TH ROU G H  F I TT I N G  5 .  
D I AM ET E R  
OF PI P E  
I N  I N CH E 5  

E Q U t V f\LE N T  L E NGTH O F  5T R A I G HT PI PE l N  FE ET 
LONG 

E L  



A - 3 0 Al'� f N D I X  A - rHTSICAL flOPUTIES Of HUIOS ANO HOW CHAI.ACU I I STICS C>f VALVES, flni NCl. AND 11tf C R A N E  
?..-?6E 13 

S c h e d u l e  (Th ickness) of Steel P i p e  Used i n  O b t a i n in g .  Res istance 

Of Valves and Fitt i n g s  of Vario u s  P ressure Cla sses by Test* -

Valve or Fitt in g  
ANSI Pressure Classification 

Ste:Jm Racing ! Cold Rating 

1SO-Pound and Lower 
300-Pound to 600-Pound 
900-Pound 

J SOO-Pound 

SOC psig 
1440 psig 
1160 psig 
3600 psig 

2500-Pound � to 6• I 6000 psig 

Schedule No. 
of Pipe 

Thickness 

Schedule 40 
Schedule . W 
Schedule 1 20 
Schedule 1 60 

•These schedule numbers have been arbi
�rarily selected only for the purpose of 
iden ti fying the va rious pressure classes 
of val ves and fittings with specific 
pipe di mensions for the interpretation 
of flow test data : they should not be 
construed as a recommendation for 

81 and larger 3600 psig 
x.x (Double Extra Stron g} 

Schedule 160 
installa tion purposes. 

R e p resentat ive Equivalent  len gt h! in P ipe  D i a m eters (L/D) 
Of Various Va lves a n d  Fittin g s  

Globe 
Valves 

Gate 
Valves 

Stem Perpendic
ular to Run 

Y-Pattem 

Angle Valves 

Wedge:. D isc, 
Double D isc. 
or Plug Disc: 

Pulp Stoc� 

Description of Product 

With no obstruction in Rat ,  be,·d, or plug type scat 
\Vich wing or pin guided disc 

Fully. Opal 
Fully open 

(No obstruction in Rat.  bevel. or plug type !'Cat) 
- With stem 60 degrees from run of pipe line: 
- With stem 45 degrees from run o( pipe: line: 

Fully open 
Fully open 

\Vich no obstruction in Rat .  be"·cl. or plug type :o;c.at 
With wing or pin guided disc • 

' Fully Opal 
Fully open 

Fully open 
Three-quarters open 

One-half open 
Onc:-quarcc:r open 

Fully open 
Three-quarters open 

. . ·- Onc:-haiC open 
Onc:-quarccr open 

Conduit Pipe Line Gate., Ball, and Plug Valves Fully open 

Check 
Valves 

Conventional Swing 
Oearwa)· Swing 
Globe Lilt or Sto p ;  Stem Perpendicular to Run or Y-Pattcm 

0.5 t . . .  Fully open 
0.5 t . . . Fully ope.., 
2_0f . . . Fully open 
2.0f . . .  Fully Opal Angle Lift or Stop 

ln-Line Ball 2.5 vertical and 0_15 horizontal t . . .  Fully open 

Foot Valves with Strainer With poppet lift-type di"(; O.J t . . . Fully open 
With leather-hinged di!': 0.4 f . . . Fully open 

Butterfly Valves (8 -inch and larger) · 1 --.. :--;:::..c:. (- ' : .J [ e c) Full y open 

Fittings 

Pipe 

I Straight-lbrough I Rectangular plug port arc:.a equal co lOON,. of pipe: area Fully open 

90 Degree Standard Elbow 
45 Dc:gr� Standard Elbow 
90 Degree Long Radius Elbo..., 
90 Degree Street Elbow 
45 Degree: Street Elbow 
Square Corner Elbow 

Standard Tee I With Row through run 
With Row through branch 

Oosc Pattern Return Bend 
90 Dcgr� Pipe Bends 
Miter Bends 
Sudden EnlargernenU and Contractions 
Entrance and Exit Lossc::s 

I Equ ival ent Len g th 
In Pipe Diameters (LID) 

- J 340 
450 

175 
145 
145 
200 

13 
35 

100 
900 

17 
so 

2&0 
1200 

1J5 
50 

Same as Globe 
Same as Angle: 

150 
410 

75 
40 
JS 
H 

1 40 
JO 
16 .. 
20 
50 
26 
57 
20 . 
&o 
so 

Sec: Page A-27 
Sec Page: A-2J 
Sec: Page: A-2b 
See Page: A-2b 

••Exact c:qu"-alr:nt length is tM i n i mu m c a l c ul a t e d  p r �s�ure :For limitations. se c  pag� 
equal to the length between drop Cp�i1 aero"� val ve: co prov•dc: 2- 1 1 .  For cfTc:ct or end 
Oangc faces or .... -dding ends. sufficient Row to h ft d1'\C Cully.  ; connections. �cc p;�ge 2-10.  

F« , • .;no_,., lodor "'IC-, Wif.,;wolwttl l..,gllt ;,. 1-1 o l  p;pc. o rw/  Wif.,;wolwttl ll o w  towll"i�.,.WARZ,YvNA- l l  orwl A·l2. �� �.-;:_n, c:;::.:_Q --'t-Ln� t-}t fft£9/J �t:: � + r:::.' 
. ·-� · ·--..---.� ..... 
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� .  ·e ·� 
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I VJ 
2 
2 lli 

3 
-4 
6 

8 
1 0  
1 2  

1 4  
1 6  
1 8  

20 
22 
24 

J O  
3 6  
4 2 . 

4 8  
5 4  
6 0  

-

� .;  • 
. " .t ,t • • 
, -" • . � .! . ... "' 

.., .. c o -Gj  .. 

55 26 
70 33 
80 40 

1 00 50 
1 3 0 65 
200 1 00 

260 1 25 
3 3 0  1 60 
4 00 1 90 

4 5 0  2 1 0  
500 240 
550 280 

650 300 
6 8 8  335 
750 3 70 

- -- -- -
- -- -- -

-

" " � .t 4 !• "D " til • 
·x � 

.>( J .. " .. 
.c "' .. " :2 0 "' ;;: .. c ·; j ., ,  "' ; i  

1 3  7 I T 1 1 1 4  2 � �  2 0  I I  2 

25 1 7  2 2 
3 2  J O  3 3 
4 8  70 4 ... 

64 1 20 6 6 
80 1 7 0 7 . 7 
9 5  1 70 9 9 

1 05 80 1 0  1 0  
1 20 1 <1 5  I I  I I  
1 <1 0 1 60 1 2  1 2  

1 5 5 2 1 0  1 4  l -4  
1 70 225 I S  1 5  
1 8 5 254 1 6  1 6  

- 3 1 2  2 1  2 1  - 2 5  2 5  - 3 0  3 0  

- 3 5  3 5  - 40 .co - -4 5  -4 5  

- - - · - .. 

F IG. 1 0 - 1 4  
Equ ivalent length Q f  val�es and fittings i n  feet 

lnlargtmtnt Contraction 

Short Long 
Hard Soft red, rod, 9 00 

Suddt n S t d .  Suddtn T. T, mlltr bt nd1 nd • til •II  

. lqulv, L In  1trm1 ol 1mall d 

.. .. .. � � � � �'! � � � :2 .,  ., .,  :!! t ., ,  ! " 
.t II . II II II II II II II . .. ; f  ; f  '£ ·e � f  � f  E 0 0 0 0 0 0 0 0 

M "' .... ..... .... ..... ..... ..... ...... .... .. ... ... ... ... ... ... ... ... 

31 5 2r 
8 1 9 213 5 3 I -4 I J 2 I 

-4 5 3 4 1 0  I I  3 4 7 4 I 5 I J 3 I 
5, .. 3 . .  1 2  3 . . 8 5 2 6 2 4 3 2 

6 4 1 4  4 1 0  6 2 8 2 5 ·  4 2 

7 5 1 9  5 1 2  8 3 1 0  3 6 5 3 
I I  8 2 8  8 1 8  1 2  4 1 4  4 9 7 4 

1 5  9 3 7  9 2 5  1 6  5 1 9  5 1 2  9 5 
I 8 1 2  4 7  1 2  3 1  20 7 2 4  7 1 5  1 2  6 
22 1 4  5 5  1 -4  2 8  2 1  2 0  3 7  2 4  8 2 8  8 1 8  1 4  7 
26 1 6  6 2  1 6  3 2  24 22 4 2  . 2 6  9 - - 2 0  1 6  8 
29 1 8  7 2  1 8  3 8  2 7  2 4  4 7  3 0  1 0  - - 2 <1  1 8  9 
3 3  2 0  8 2  20 -4 2  3 0  2 8  5 3  3 5  I I  - - 2 6  2 0  1 0  

36 23 90 23 <1 6  3 3  3 2  60 38 1 3  - - 3 0  2 3  I I  
.c o  2 5  1 00 . 25 - 52 3 6  3 4  6 5  4 2  1 4  - .. - 3 2  2 5  1 2  

-
H 2 7  1 1 0 2 7  
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FLOW CAPACITY 
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MODEL 5000/5010 FLAME ARRESTERS 
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. , 10  20 50 40 '0 10 70 80 '90  

THOUSANDS OF CUBIC FEET I HOUR AT 60" F ANO 14 7 P.S.I A 

AIR FLOW (SCFH) 

zoo 300 400 

Note: Flow stated in SCFH air can be corrected for gas at 0.8 specific gr:WARZYN 
and temperature at 90°F by multiplying above flows by 1.09 fac
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cclculation 
of dud 
resistance 
\1chart a) 

Rrprinted from Chapter 4 1 ,  Heating. V•ntiJating I. Air: Condit;oning Guide. 1949 
i 

To illustrate the use of Chart A, above, in measuring friction of 
round ducts, assume that  the requirement is to pass 10,000 
CFM through 50 feet of 24-inch diameter duct Find the line 
designating 10,000 CFM on the vertical scale at the left a nd 
m ove horizontally to the right to the point of intersection with 
the diagonal line marked 24". The water gauge scale, repre
s ented by the vertical line, shows that the friction per  100 

feet of duct length is .OS inches. Therefore, for 50 feet, fric
tion would be 0.5" X .5 or 0.25 inches water gauge. The inter
secting diagonal marked "velocity" indicates; in this case, an 
air velocity in the duct of 3200 FPM. Similarly, any two vari
ables may be determined by intersecting lines when two known 
variables are plotted on the WARZYN . � 

� - ... 

c 



:m.APACTED CLAY 

-- 
{ '_ . 

:MOUND AT ou�'"'�<r-... 

:::. · ·- : - : - : - : - : 1 
: : : : : 1  

- .. .. 

KEY 0 1 /4" DIA. STAINLESS STEEL PULLOUT CABLE 

0 !" Dl4. flEXIBLE DISCHARGE PIPE 

0 STAINLESS STEEL SAMPLE PORT 

8 6" 014. SCH. 80 PVC CAS WELL PIPE 
0 ELECTRICAL w:RINC fOR PUMP 

0 SEAL-TIGHT ELECTRICAL CONDUIT AND WIRING fOR PUVP 

0 o • o • J" SCH. 80 PVC TEE 

® EXPLOSIQ'; PROOf ELECTRICAL PLUG MOUNTED AND S(LLEQ INTO WElL CASING 

0 �· DA S�AINL�SS STEEL NI??LE THR�ADED ThilOUGH BLIND rv-r:GE 

@ 1" 0:4. s;AINLESS STEEL UNION 

@ 1 "  DIA. STAINLESS �TEEL 90 ° ELL 

@ !" OJ.. S�AINL£SS STEEL TO HOPE TR.:.t.SITIGN ftnii'<G 

@ 1 /4" STA t<L[SS STEEL £Y£30LT NITH MSHERS AND NUT 

, G r o•A. • .Ex•s�E couPL.NG wiTH CLAIJPS (FE'<NCOJ 

@ J O:A. SCH. 80 ?VC Pi?E 

@ 1" D:A 1-'�PE PIPE (INSULATED AND HEAT TR•CEO) 

@ J/ 4" x 1 /2" SCH. 80 ?VC REDUCING BUSH,:G WITH ' / 2" Q,A. SCH . 80 PVC PLUG (MOP�ITORING PORT) 

@ J O:A. 3UITERFLY VALVE {TILT fOR CONDENSATE ORAPMGE) 

@ S 0:4. SCH. 80 PVC 90 ° Ell 

@ J O:A. fLEX•3LE TUBING WITH CLAJJ?S 

@ J OIA. ><DP( PIP( 

@ o ' 6" x J" HDPE TEE (ON GAS HEADER PIPE) 

@ o > o x 1" HOPE TEE {ON LEACHATE C OtN(YANCE Pt?E) 

TYPICAL GAS/LEACHATE EXTRACTION WELL HEAD DETAIL 
SCALE: 1" - - 1 '-o" 
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239A SERIES PDS 1J9WT 
11/88 

WASTE GAS BURNER 
• " Curtain of Flame" 

Ring-Type Pilot 

• 304SS Pilot Orifices 

• Insulated Pedestal 

Protects Pilot Lines 

• Separable Mounting Base 

INTRODUCTION 

The VAREC 239A Series Waste Gas Burner is de

signed for burning excess waste gas generated in the an

aerobic digestion process to reduce the potential odor 

nuisance from venting directly to the atmosphere. This 

burner is suitable for burning low volumes of waste gas 

which is typically very "wet " ,  with a low BTU value (be

tween 550 and 600 BTU), and composed primarily of 

methane. 

OPERATION AND FEATURES 

The VAREC 239A Burner is designed to ignite the 

waste gas by passing it through a "curtain of flame" de

veloped by the ring-type pilot. The pilot gas mixes with 

air at the pilot ring and the pilot flame burns on top of 

the ring. The waste gas is  deflected across the pilot 

flame by an integral baffle. A manually adjustable shut

ter is provided at the bottom of the burner stack to 

change the available air volume should the waste gas 

flow rate fluctuate. 

Dual pilot lines in the larger models are located 1 80° 

apart to distribute the pilot flame around the entire 

ring. The burner pedestal is insulated internally, enclos

ing the pilot line(s) and waste gas piping. A gasketed, 

separable mounting base is included for pre-installation 

on a concrete foundation or other suita.ble support. A 

covered pilot observation and ignition port with sepa

rate inspection port are provided on the burner stack. 

A low pressure natural gas pilot supply is recom

mended with the VAREC 239A Burner. Since Waste Gas 

is typically moist and dirty with fluctuating pressure 

and BTU value, it may not provide the reliable pilot 

flame necessary when using an automatic pilot ignition 

and monitoring system. The Model 239A Waste Gas 

Burner is not suitable for a propane or butane pilot gas 

supply . 

AUXILIARY EQUIPMENT 
Flame Check, Model 52: Recommended for field in

stallation in the pilot gas piping j ust upstream of the 

burner to protect from possible flashbacks generated in 

the pilot line. See PDS 52WT for details. 

Electric Pilot Ignitor: Recommended for all burners 

for improved operator safety. VAREC manufactures 

several ignition systems . These systems are described in 

data sheets PDS 240WT, PDS 240HOA, PDS 24 1 WT, 

and PDS 242WT. 

Secondary Stacks (by others): "Self-supporting" sec

ondary stacks should be specified for field installation 

on all 4" , 6 " ,  and 8 "  burners to protect from winds 

which can cause an unstable pilot and/or waste gas 

flame. Consult VAREC for details. 

SPECIFICATIONS 

Sizes: 2 " ,  3 " ,  4" , 6"  and 8"  

Connections: 

Waste Gas - Nominal pipe size/weld connection 

Pilot Gas - Single 1 12" NPT (2" through 4" 
sizes) 

Dual 1 12" NPT (6 " and 8" sizes) 

Mounting: Concrete pad or other suitable support 

Waste Gas: 
Composition: Primarily methane 

BTU Value: 550 to 600 

Maximum Inlet Pressure: 20" WC (508 mm WC) 

Material: 
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239A SERIES WASTE GAS BURNER 5£Lt=c. -r 

3-3/16" 

(81 mm) 

- OBSERVATION POIIT 

MOUNTING FLANGE 

(FOR ELECfRIC 

P!Wf IGNITOR) 

P!Wf LINE 

CONNECf!ON 

112" NPT (TYP.) 

WAsrE GAS 

SIZE 
CODE 02 03 04 06 08 

2 3 4 6 8 
A 

50 75 100 150 200 

8 3/4 10 11 13 IS 
B 222 254 279 330 381 

17 1/2 18 3/4 20 22 24 c 444 476 508 559 610 

12 3/4 14 16 20 24 D 
324 356 406 508 610 

E 
68 68 68 96 96 

1730 1730 1730 2440 2440 

F 
20 1/4 24 1/4 24 1/4 32 1/4 48 3/s 

5 1 4  6 1 6  6 1 6  819 1229 

SHIPPING 465 590 700 860 1500 
WEIGHT 2 1 1  268 3 1 8  391 682 

Inches and lb in bold, mm and kg in light 

BURNING CAPACITY 
Flow stated in air at 60°F and 14.7 PSIA at 1/2" WC 

( 1 3  mm WC) pressure drop, at sea level. For capacities 

at higher site elevations, consult factory. 

SIZE FT3/HR M3/HR 

2" 1 ,850 52 

3 "  4,025 1 14 

4" 223 
CONNECf!ON S£t.ccr c) I 6" 

7:875 

20 100 569 

8"  33 ,475 948 

Installation, mounting arrangement, and dimensions are preliminary general 

information not to be used for construction. Certified drawings are available. 

Note: Flow stated in SCFH air can be corrected for 

waste gas at other specific gravities and tem
peratures. (See Technical Section) 

ORDERING INFORMATION 

I 239A WASTE GAS BURNER 
Code S

i
ze (Select One) 

02 2" 

03 3 "  

04 4" 

06 6" 

08 8" 

I 239A 06 .  (EXAMPLE) 

v"AR E c 10800 Valley View St., Cypress, CA 90630 (714) 761-1300 Telex: 4722044vf1Afi��·'f01 

a Rosemount Div ision 
--©-V:-arec---

D
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240 H-0-A SERIES PDS 240HOA 
11/88 

MANUAL/CYCLING 
ELECTRIC PIWT IGNITOR 
• Unattended Ignition 

Spark 

• Adjustable " On" and 

" Off" Cycles 

• Hand-Off-Auto 

Functions 

INTRODUCTION 

The VAREC Model 240HOA Manual/Cycling Elec

tric Pilot Ignitor is designed for use with the VAREC 

239A Series Waste Gas Burner. The unit provides a 

manually initiated ignition spark and provision to con

tinuously cycle the spark on and off. This model is rec

ommended when an electrical means of pilot ignition is 

desired, yet automatic pilot monitoring and status 
alarms are not required. 

The ignition control enclosure should be located at 
least 10 feet (3 m) away from the waste gas burner to 

protect operating personnel and enclosure components 

from radiant heat. 

OPERATION AND FEATURES 

A compact ignition transformer with a dual cycling 

timer switch are provided inside a weatherproof enclo

sure. The enclosure is fitted with an external "Hand

Off-Auto" switch, and is suitable for panel or wall 

mounting. The transformer and switches are pre-wired 

to a terminal strip at the factory. An ignition electrode 

assembly with weatherproof housing are also provided, 

and are easily field mounted to the primary stack of the 

VAREC 239A Burner. 

With the three-way switch in the "Hand" position, 
the ignition transformer is energized. The transformer 

delivers a continuous high voltage to the ignition elec
trode which sparks across an air gap to the pilot flame 

ring, igniting the pilot gas. Once the pilot flame has 

been established, the switch is turned off. 

To provide for unattended re-ignition in the event of 

pilot flame failure, the switch is placed in the "Auto" 

position. In this position the timer is activated, alter
nately energizing and de-energizing the transformer, cy

cling the ignition spark. The dual cycling timer provides 

separate adjustment for the spark duration and the time 

between sparking. 

CONSTRUCTION 

The Model 240HOA Ignitor is housed in a NEMA 4 

rated enclosure. The ignition electrode housing is steel 

with an aluminum cover. Both the control enclosure and 

electrode housing are provided with 1/2-inch NPT fe

male conduit connections. 

The transformer is rated for continuous duty with 

1 10 VAC, 60 Hz primary, and 6000 VAC secondary. The 

timer is adjustable from 3 to 300 seconds for both the 

"Ignition Spark On" and the " Ignition Spark Off' cy

cle. 

OPTIONAL IGNITION SYSTEMS 

VAREC manufactures several additional models of 

electric pilot ignition systems for use with the 239A 

Waste Gas Burner. These systems include Model 240 

Manually Operated Ignitor, Model 241UV Manual 

Start/ Automatic Re-Ignition, and Model 242UV Auto

matic Start/ Automatic Re-Ignition. These ignition sys

tems are described f.bective data sheets, 

PDS 240WT, PDS 24� 242WT. 
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�� E �c 240 H-0-A SERIES MANUAL/CYCLING ELECTRIC PILOT IGNITOR 

DIMENSIONAL DRAWING 

TRANSFORMER 

BURNER 16" 

(406 mm) 

L'T---T----r---1 
t 12. j 

IGNITION 

ELECTRODE 

STACK \ 
(REF.) V: 

• '  

NOfES: 

(305 mm) 

Tr....______..._, 
7-3/8" 

( 1 87 mm) LJ�·=-_o ___ o_=::!!, ::::� 
I 

NEMA 4 

CONTROL ENCLOSURE 

I 
I 

_;_-- � TERMINAL 
I 

I I I STRIP I 

L - 1�.- - - - --;;-� 
TO POWER SUPPLY 

120 VAC, 60 Hz 

[}. USE 18 AWG WITH 7 mm INSULATION RATED FOR 10,000 VAC AT 25o•c. 
2. ALL FIELD WIRING AND CONDUIT BY OTHERS. 

3. CONTROL PANEL TO BE MOUNTED NOT LESS THAN 10 FEET (3 m) AWAY FROM WASTE GAS BURNER. 

4. SHIPPING WEIGH'I! 50 LBS (23 KG). 

Installation, mounting arrangement, and dimensions are preliminary general infonnation not to be used for construction. Certified drawings are available. 

ORDERING INFORMATION 

l 240 MANUAL/CYCLING ELECIRIC PIWI" IGNITOR 

Code Model 
HOA Hand-Off-Auto Switch with Cycling Timer 

Code Size (Same as Model 239A Burner Size - Select One) 

02 2" 

03 3" 

04 4" 

06 6" 

08 s· 
Code I Enclosure Rating (Select One) 

4 I NEMA 4 (Standard) 

I 240 HOA 04 4 (EXAMPLE) 

Vr\RE C 10800 Valley View St., Cypress, CA 90630 (714) 761-1300 Telex: 4722044 FAX: (714) 952-2701 

a Rosemount Div ision 
©Varee Division, Rosemount, Inc., 1988 Rights Reserved 

• 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 
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Flow Capacity and Friction Loss for Schedule 80 Thermoplastic Pipe Per 100 Ft. 

1 ua 
2 2.95 
5 7.39 
7 1 0.34 

10 

15 
20 0.57 
15 0 71 
30 0 86 
35 1 00 

40 1. 15 
45 1 .29 
50 1 43 
60 1 . 72 
70 2. 01 

75 2. 1 5  
80 2.29 
90 2.58 

100 2.87 
125 1.59 

150 4.30 
1 7 5  5.02 
200 5.73 
150 7 . 1 6  
JOO 8 80 

350 1 0  03 
400 1 1. 4 7  
450 
500 
750 

'Il l ... 
4 02 
8 03 

45.23 
83.07 

4 11. 
0 04 
0 06 
0 08 
0 1 1 

0 14 
0 1 7 
0 11 
0 JO 
0 39 

0.45 
0 50 
0. 63 
0. 76 
1. 16 

1 61 
1. 1 5  
2 . 7 5  
4. 16 
5. 8J 

7 . 76 
9.9J 

1 74 
. 3. 48 
19 .59 
35.97 

0 .017 
0.026 
0 OJ5 
0 048 

0 061 
0 074 
0 091 
0 1 J  
0. 1 7  

0.19 
0.22 
0 27 
0.3J 
0. 50 

0.70 
0. 9J 
1 19 
1 .81  
2.52 

3 36 
4. 30 

0 74 
1 .57 
3.92 
S.49 
7 84 

J,, ht. 
0.86 
1 72 
9. 67 

17 .76 
33.84 

II 76 71 70 

0.37 
0.74 
4 19 
7 .69 

1 4 65 

31 05 

0 94 
2.34 
3 28 
4 68 

7 0 1  
9.35 I I  69 

14  OJ 

0 6J 
0 75 
0 88 

0 94 
I 00 
1 1 3 
1 25 
1 57 

1 88 
2 20 
2.5 1 
3 14 
3 76 

4 )9 
5 02 
S 64 
6 27 
9 40 

I ht, 
0 88 
2 75 
5 04 
9 61 

10 36 
3� 68 
52 43 
73 48 

6 1•. 
O OJ 
0 04 
0 05 

0 06 
0 07 
0 08 
0 10  
0 1 6  

0 22 
0 19 
0 37 
0 56 
0 78 

I 04 
1 JJ 
1 65 
2 00 
4 25 

1 '/• ln.  

0.38 0.52 0.21 0.09 
I 19  I 30 0.66 0 29 
2 19  I 82 1 .21  0 53 
4 16 2 60 2 30 I 00 

8 82 J !10 4 87 2. 1 1  
1 5  0 2  5 2 0  8 30 3 59 
22 70 6 50 12 55 5 u 
31 82 1 80 17 .59 7 .62 

9 10 23 40 10. 13 

10 40 29 97 1 2  98 
1 1 .10 37 21 1 6  14 

0 013 1 3.00 45 30 1 9  61 
0 01 1  
0 022 

0 026 
0 OJO 
0 035 I II. 
0 043 
0 068 0.90 0 045 0.0 1 9  

0 095 1. 07 
0 12 1.25 

0 05 0 022 
0 075 0 033 

1 YI Ill. 
0 38 0 1 0  
0 94 0 JO 
1 J2 0 55 
I 88 I 04 

2 81 1 20 
J 75 3 75 
4 69 5 67 
5 6J 1 .95 
6 57 10  58  

7 50 13  55  
8 4� 16 85  
9 38  20.48 

II 26 28 70 

10 11. 

0.041 
0 126 0.56 
0 24 0.78 
0. 45 1 1 2 

0 95 I 68 
1 62 2 23 
2 46 2.79  
3 44 3.35 
4 58 3.91  

) 87 4 47 
7 JO 5 OJ 
8 8 7  s 58 

12. 43 5 10 
7 82 

8 38 
8.9J 

10 OS 
1 1 . 1 7  

0. 1 6  I 1\3 
0 24 1 .79 
0 34 2 14 

0 09 0 039 0 90 
0 14 0 61 I 1 4  
0 2 0  0 0 8 7  1 J 6  

0 036 0.015  
0 045 0 02  
0 07 0 OJ 

0 45 2 so 
0 58 2.86 
0 71 3 21 
0 87 J 57 
1 84 5 36 

0 27 0 12 I 59 
0.34 0.15 1 .81  
0 42 0. 1 8  2 04  
0.51  0 .22  2.27 
I 08 0 47 3 40 

0 085 0.037 1 12 
0. 1 1  0 048 1 .28  
0. 1 4 0.()61  I .U 
0 1 7  0 0 7 4  I 6 0  
0 J 6  0 16  2.40 

2 1n. 

0. 10 0 040 
0 15 0 065 
0 29 0 13 

0 62 0 27 
1 .06 0 46 
1 60 0 69 
2.25 0 97 
2 99 1 29 

3 83 \ 66 
� 16 2 07 
5 79 2 51 
8 1 2 3 52 

10  80 4 68 

12 27 5 31  
13 .8J 5.99 
17 20 7 45 
20 90 9 05 

12 II. 

0.037 0 016 
0 05 0 022 
0.06 0.026 
0.07 0 030 
0 15 0 065 

2Yr ln. 

0 39 0 05 
0 54 0.07 
0 18 0 12 

I 17 0 26 
I 56 0 o44 
1 95 0 67  
2 34 0 94 
2 73 1 25 

J 12 1 60 
3 51 \ 99 
3 90 2 42 
� 68 3 39 
s 46 4 51 

5 85 5 12 
6 24 5 17 
7 02 7 16 
7 80 8 72 
9 75 1 3 2 1  

I I  7 0  18  48 

0 022 0.25 
0 032 0.35 
0 052 0 50 

0 I I  0 75 
0 19 1 00 
0 29 I 25  
0 4 1 1 49 
0 54 1 74 

0 69 I 99 
0 86 2 24 
1 OS 2 49 
1 47 1 99 I 95 l 49 

2 22 3 74 
2.50 J 99 
3. 1 1  4.48 
3 78 4 98 
5 72 6 2J 

8. 00 7 47  
8 .72  
9 97 

1 2.46 

l in. 

O.Q2 
0 028 
0 04 

0 09 
0 1 5 
0 22 
0 31 
0 '1 

0 54 
0 67 
0 8 1  
1 14 
1 51 

1 72 
1 94 
2 41 
2 OJ 
4 .43 

6 10 
8 26 

10.57 
16.00 

0 009 
0.012 
0 01 7  

0 039 
0 065 
0 095 
0 1 3 
0 18 

0 13 
0 29 
O JS 
0 49 
0 65 

0.74 
0 84 
1 04 
1 27 
1 92 

2 68 
J 58 
4 58 
6 93 

Equivalent Length of Pipe, Feet 

90' Standard Elbow 

40' Standard Elbow 

90' Long Radius Elbow 

RmNGS 90' Street Elbow 

45' Street Elbow 

Square Corner Elbow 

Standard With Flow through run 

Y4" v.· :Yc" 1" w.· w.· 2· 2v.· 3· 4" 6" a· 1o· 1 2· 
0.9  1 . 6 2 . 1  2 .6  3 .5  4 .0  5 . 5  6.2 7 . 7  1 0 . 1  1 5.2  20 . 0  25. 1 29. 8 

0.5 0 . 8  1 . 1 1 . 4  1 . 8 2 . 1  2 .8  3.3 4 . 1  5.4 8 . 1  1 0 . 6  13 .4  1 5 . 9  

0 . 6  1 . 0 1 . 4 1 . 7 2 . 3  2 . 7  4 .3 5 . 1  6 .3 8 . 3  1 2 . 5  1 6 . 5  2 0 . 7  24.7 

1 . 5  2 . 6  3.4 4.4 5.8 6 . 7  8.6 10.3 1 2. 8  16.8 25.3 33 . 3  4 1 .8 49.7 

0 . 8  1 .3 1 . 8 2.3 3.0 3.5 4 .5  5.4 6 .6 8 .7  1 3 . 1  17.3 2 1 . 7  25.9 

1 . 7 3 . 0  3 .9  5 .0 6 .5  7 . 6 - 9.8 1 1 . 7  1 4 . 6  1 9 . 1 28 . 8  37.9 47.6 56. 7  

0 .6  1 .0 1 .4 1 . 7  2 . 3  2.7 4 . 3  5 . 1  6 . 3  8 . 3  1 2. 5  1 6. 5  20. 7  24 . 7  

Tee With Row through branch 1 . 8 4 . 0  5 . 1  6.0 6 .9 8 . 1  1 2  14 .3  16.3 22. 1 32.2 39.9 50 . 1  59.7 

WARZYN � 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 

BY_.j�� - DATElJ .. �Jl?:�SUBJECT -�JS� __ _tit r:::Ef-A:,f)j;:!__ SHEET NO. .4- OF I (o 
JOB NO. _ _L'?2j '2-.-0 === CHKD. BY ___ DATE ___ _ 

----- - - --- - -- -- - - --- - - - - - - - - - - - - - - - -

MODEL . 

ss ' 
FLOW RANGE 

1 .2 to 7 GPM 
PUMP OUTlET 
1 "  NPT 

5 GPM GRUNDFOS. 
PERFORMANCE CURVES 

600 

;=-w w 
!:. 
0 < w l: 

100 �---.�- -�-:;=::�' ���--t:==�'-=""""�:��::t==-�-� 
0 �§.�:::-��¥-�...§:=!::� 

0 3 • 
CAPACITY (GPM) 

DIMENSIONS AND WEIGHTS 
LENGTH WIDTH 

MODEL NO. HP (INCHES) (INCHES) 

5S03·9 'h 243ft 3 3J. 

5S05- 1 3  'h 2B 'h J l/• 
5S07·1 8  3j, 33 V• J 3J• 
5S1 Q-22 1 37 '1• J lf· 
551 5·26 1 'h 42 3 3/.-
SS15·31 1 'h 47 7/e J lf· 

SpecifiCations are subtect lo change without nohce. 

APPROX. UNIT 
SHIPPING WT. (LBS.) 

27 

31 
34 

42 

46 

58 

WARZYN � 
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WARZYN ENGI NEERING INC. 

MADISON, WISCONSIN 

BY_._l ��- - DATEll.:J !:.o ·  � SUBJECT -�.Ji-5 _ttlP�A::t__ -- ' 
SHEET NO. _ _2 __ OF_ f.,.::::? 

CHKD. BY _ _ _ DATE ___ _ 

SELECTION CHARTS 

Y�A-ro_��. L2:_�---
��� -�=u�� �------------

FLOW RANGE PUMP OUTLET 

JOB No. _L?:l_Z'b ___ _ 

(Ratings are in GALLONS PEA HOUR- GPH) 1 .2 to 7 GPM 1 " N PT 
PIJM, MODR HP PSI DEPTH TO PUMPING WATER LEVEL fllFn IN FEET 

20 •o 60 80 100 120 140 160 180 200 220 240 260 280 300 340 400 •so 520 600 700 800 900 1000 1100 
0 ..., 401 370 307 32Q 288 256 191 127 

20 420 393 366 339 312 m 2'2 169 95 
5503·9 'h 30 389 362 335 306 276 225 174 37 I 

4() 400 358 330 303 265 228 UJ 
so 369 3Z7 296 265 208 1SO 75 
60 337 29< 253 211 1 1 4  

�lft .. lt P$1: 102 94 as 76 sa 59 so '2 33 2• 16 7 

0 423 '35 386 387 349 330 311 289 267 233 137 
20 437 418 399 380 362 303 32' 305 262 259 222 185 117 

5505· 1 3  'h 30 434 "5 396 3n 359 300 322 301 261 251 222 170 1 1 7  
4() 431 m 393 375 356 338 318 299 275 250 210 170 94 
so 409 m 3n 353 335 316 295 273 2•2 210 153 95 
60 388 369 350 332 312 293 267 2<1 197 153 1S I 

Sh•t-olt P$1: 152 143 134 126 1 17 108 100 91 82 " 55 so '8 39 30 13 

0 '27 413 400 386 373 360 306 333 305 25< 163 
20 '23 409 398 382 369 355 302 329 315 300 267 193 

5S07-18 'I• 30 421 407 394 380 367 353 300 3Z7 313 299 282 242 1<9 
4() 432 419 405 392 378 365 351 338 325 311 296 281 261 212 92 
so 430 417 403 390 376 363 309 338 323 308 29< m 259 235 173 
60 426 415 401 388 37< 381 307 J3< 320 307 291 275 255 ""' 203 123 

Sllll-olt PSt 213 204 195 187 118 169 161 \52 143 135 126 117 109 \00 91 1 7" '" 22 

0 '26 .,5 40' 393 382 371 309 316 279 228 103 
20 '23 412 001 m 379 388 357 306 32• 289 2<1 167 

551 0-22 1 30 '21 .,0 399 388 3n 388 355 344 J3< 311 273 216 126 
4() 420 409 398 387 376 365 35< 343 332 32\ 297 255 \86 75 
so 429 m 407 396 385 37' l63 352 301 330 3\9 307 2S2 233 ,.. 
60 427 .,6 405 394 383 3n 361 350 300 329 317 306 293 265 207 103 

Shllt-olt PSI: 245 237 228 219 211 202 194 185 176 1 68  159 1SO U2 12< 98 n 46 12 

0 '27 418 4()8 399 381 353 325 296 245 126 
20 m 415 006 396 387 318 359 332 303 269 202 

551 5·26 1 1h 30 '23 .,. 40' 395 386 376 387 309 32\ 290 253 175 
00 422 412 403 394 384 375 366 357 338 310 m 235 U2 
so qo "' 001 392 383 37< 384 355 306 3Z7 296 262 2U 102 
60 "9 409 400 39\ 38\ 3n 363 35< 345 335 317 286 2'5 188 

S..t-ofl PSI: 269 260 252 243 ""' 226 217 208 200 \91 174 148 122 96 61 18 

0 425 417 001 378 355 331 299 246 1 58  
20 '23 415 407 399 383 360 337 313 m 212 94 

551 5·31 1 1h 30 421 413 006 398 390 370 351 328 303 265 191 53 
4() 420 413 405 397 389 381 385 3'2 318 293 252 166 
so '27 419 .,1 403 395 388 380 3n 357 333 309 283 237 138 
60 426 .,8 410 002 395 387 379 371 363 3-48 32• 300 271 219 104 

S>o\·01\I'SI: 320 311 303 29< 285 m 268 259 251 233 207 181 ISS 121 n 30 

WARZYN � 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 

BY� - - DATEL!R�/ :f:A sUBJECT ���E. _ ___t±l D�Wh_:t ___ SHEET NO._ U _ OF_j 0_ 
CHKD. BY g/1'=._ DATE�!}_ �Ll;S /-:;;:,.....=:1t�___e:}.:l :d:l�- JOB NO._l3..�Z,S ___ _ 
-------------- 2��----------------- -------------

A .  O �  .... H:::c .... T \ 1/5 : cA_L-c.,...<...� I.-AiE ""?IZ.8- or rtD PS  &�VIT 'f 
��TE � N V6'i� PI Pe ·F-of.-1 
weu- tte� -rc; L..-E..4::.-t"+./-�TE H-o �� ! N� 
� �  

I) [.,�AT� ?e:f-.1 -:- 1 1'1 s I M I  L-A g_  "!C> �,1,) A'T C:::.t
..z..) ?\ P 8  ! ?  0 D� l i  HO P e  J & '' � 
.., ) }t\ \ 4\ tV\ U M  P\ F9 �6 ! "":=. (.)/5 --: ·· :l 

4) M Al\. PI�W ?"#b ' ::::: \ �  1/JS"L-t- p-...J,V1. ?S 
kT C3 6>PM 6� I S  .� :;:;  ���V"\ 

?) ?--of--4 0 EN ·:...A-TG �� ei<.AT1 ..0 :� � �\1 0P,.:rc,o 
). - _......., .r/' 4 -,t _. /'"--' /__. ,_. ,_. l/1 / ' , -..._, A 'fl .- J(j � � T "-'� � _7 --"'.� .:_.., �-�-/ \ / ._...,.� I ___. . \" � 

'C:X\�AC..\c= D 
I ?  '1'./8.-J.--S fi."J .�� -::..r.::>t�/1 ( _:_?, --ri-):� Z� ..:?A'-/DAI 

:: �:; 'Z-0 :.bPi-1 

* �lH-UM VONOE"N�� "PRD Du c...T!o� �\ 
S"X I <STl �  �Of=-1 '-A- Po � \A) \ :.'--\� 
�t-l O I TJO N S  (�0 a �  .:prz:_cvt o� 
�u N 0 � 5. A-"fE V 'W L.U M 6' A-\-4A L '--{ S \ _: \ 
W ov ... 1 '1 '0 '6_... WA�z:·-r+-J "fl<?J _  �o . f 3 2.G2j 

�U!.-AT I ON -: 

t:::..-A·<;;.E D D� �V I T"'i p._...o 'rJ S:::l.'-'l o ..::."-"'�FH 
-rt-1-e'. fO(....L..OitV( 1--4 G PL.orv 'F2A I b.:. ;-;--D.:v t;:;; 

I I  �f....\ �·::..-r/ M A-;-b O �� K G PI .P6 : 

�t-o pe 
o, s %  
I �  c:> %  
"'2.-, 0 /o 

exc...e£D� 

: -=-L� 'v' J ;2-A Te 
� 6;:; 0 c;,.pf/1 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 

4\ 

Trt�E �'( �EAc..rrA\E � I  .'-...l 0 
.:.) ' �FU � Fo � O� Ii "'i  � "? 0 . o 

t--oY€� -rt? ·ee: U P&P-AD 8' o --r=:> 
N �  0 ::; 4. -� 1  �G('-" i ;::.St.-t5NT .: ;-·:..-7'-..):Z..S: 
I 0 _ ..., �0 c;. (:,!-,' �(.,..) c.-'T I V I  T 'i  
c.,.oJS\<- A12-a'A :=:. T1 M A 1 � v AT 
{ �  � <S  r;) � �� !..PAt--H� '/� ,Vt. '::= 

�c:J i i-i� 1 }--.. �v s. =.  �A"'f-.i.- � 01 
:t08 A�f2.A I 6L-'-/ E :...Ti /�ib O 
�se:. c::>P � �l�?s\�c�A0so) 
�- HB'I'\z:? We;LJ...... � $ �._.o C1A.-!A 
I/Ci:>V6'� t H--A l-�C>/-..1 5s-n ,vtA-'lt;O AT 
")::/- s"/'1� .  W l -n:t M �  O F  1�/"'7'�. 
e;4�G ��� L-1 l'f � vvj \-\E'"AO -ro f"!:lfl.M 

1 0 07 GAc .. jo 
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November 1, 1989 

To : Fi le 13928.40 - H 

From : Jan C. Kucher, P.E. 

MEMORANDUM 

' < 
- - ·- I '. 

Re : Leachate Generati on and Storage 
Refuse H i deaway Landfi ll 

The purpose of thi s memorandum i s  to summari ze and outli ne analys i s  performed 
to esti mate leachate generated and holdi ng tank s i z i ng at Refuse Hi deaway 
Landfi 1 1 .  
Based on leachate level data obtai ned from the January 1988 In-Fi eld 
Cond i t i ons Report, by RMT Inc. a 10 to 12 ft leachate head was documented on 
the base of the landfi ll i n  the area of leachate headwells LH- 1 and LH-2. 
Thi s i nformati on was used i n  conjuncti on wi th an i nfi ltrati on esti mate as a 
bas i s  for esti mat i ng the s� ze of leachate holdi ng tank requi red. 

Typi cally the HELP model (Hydrologi c  Evaluat i on of Li ner Performance) i s  used 
to determi ne the flow of prec i p i tati on i nto the landfi ll through the cover. 
Thi s model takes i nto cons i derati on many factors, of whi ch we do not have 
adequate data. 

Based on Help model analyses run on covers of a s i mi lar des i gn, a conservati ve 
conduct i v i ty through the cover waul� be 3 to 5 i nches per year, w i th a max i mum 
of 12 i nches per year. The tank wi ll be des i gned for three days of leachate 
storage. Us i hg these assumpt i ons, at three i nches per year, the i nfi ltrati on 
through the cover i s  esti mated at 4, 200 gallons per day, w i th three-day 
storage at 12, 800 gallons. At fi ve i nches per year, i nfi ltrat i on through the 
cover i s  esti mated at 7, 100 gallons per day wi th three-day storage of 21, 300 
gallons. At 12 i nches per year, i nfi ltrati on though the cover i s  esti mated at 
17, 000 gallons per day w i th three-day storage at 51, 000 gallons. Assum i ng an 
i nfi ltrati on of fi ve i nches per year through the cover, we ant i c i pate that a 
25, 000 gallon leachate storage tank w i ll be adequate. 

A 30-year des i gn li fe for the tank i s  as sumed. After determ i n i ng the s i ze 
neces s ary for the leachate tank, an analys i s  was performed to compare vari ous 
types of tanks, both below grade and above grade. For above-grade tanks, 
e i ther double-wall tanks would be needed, or s i ngle-wall w i th a contai nment 
berm contai n i ng the total volume of the tank . Add i t i onally, tank i nsulat i on 
and heat trac i ng would be essenti al, wi th alarms i n  the event the leachate 
temperature dropped near freez i ng. Thi s would of course i ncur energy costs 
for the heati ng of the tanks, as well as mai ntenance costs as soc i ated w i th 
frost protect i on on both the p i p i ng and the tank . Based on these factors, we 
recommend a below-grade tank. 

Both steel and fi berglas s  double wall tanks were evaluated. A steel tank was 
found to be most cost effect i ve for thi s appl i cati on based on warranty, cost, 
i ntegri ty, mon i tori ng capab i l i ty, deli very ti me, and compat i bi li ty w i th 
leachate. 

JC K/kjw/JVS 
[wpmi sc-111 -99] 
13928.40 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 

BY_-J..vk2-_ _  DATE10.:2Q·&f SUBJECT -�f=U"S_E._ _ __t-ii�W�-- SHEET No. _ _l_L_ OF...l�_ 

CHKD. BY /:A.f<l..- DATEJ.L .. J..:_o.?1' _k/:t�A:r.S �A,Qil�---- JOB No. _l_�3, Z...�---
-------------- ��-��u t � -��---- _ _ _ _ _ _ _ _ _ _ _ _  _ 

&�T6 
�At E:. exr�-n 0 �1 Pft.o M tio i-DI NC::- "IA-i--1� 

'· (v-s,, N C:::7 �u� M o r..J N'T"'E:D '?U �-rr o N�  pu,Vt, p ) 

1) K�'TE D ;;;::..N� \ T "r'  ?t M I <-A� -r..::> WA� 
z.) ?6F'T !� '"T"A-N� PUM f'CUT �� USE.!;? 
'?) �Uc,¥- � C-QI-..J � E:C..\_$. --jt? DLX.--1\ \..-E 

\ � �A-No Pt PE VIA cy u t c...� ��'N'Eu\ 
,:....Q..,.) f"L-��e:, 

4) 4" �H- s� PV'-' ?�c..-T/ oy..J PI PS .o?L.o-pe:o 
fb "D�N � -rt::> �T"E. ���� 
�� (�f!. � S-r �'"$c:.....TI O I'--l.J 

? ) 4" �� et:::::� PV'- A P� \ ..! 1<.:...>4 � 

1.---oAt;:; Oc...JT Ai2!-eA �� pu-ru ;<. ;_.  ?PI '-'-� 
P�l--l e->A� 
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WARZYN ENGINEERING INC. 

MADISON, WISCONSIN 

BY�k -- DATELt:;75'·P?suBJECT ____b-93:l25__J:\1Q6_b�A':t. ____ SHEET NO._� _ OFJ.U_ 
CHKD. BY fh,4L DATEJ!t-fiJCJ -��r-6 _ e��l;;?J::L_____ JOB N0.-�"'2..�----
-------------- � �--��e� �--��---- -------�-� ��-

� J ( .�-� t, .  vAI-'- Ul-A.TI O \-...\. : 
-t-1 ' � 1 0  � I f f 

'3 (afJ;. � � 
1 

f �  
l o-] -
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Resistance of Valves and Fittings to Aow of Fluids 
Example: The dashed 
line shows that the resis
tance of a 6-in. standard 
elbow is equivalent to 
approximately 1 6  ft of 
6-in. standard pipe. 

Note: For sudden 
enlargements or sudden 
contractions, use the 
smaller diameter, d on 
the pipe-size scale. 
Head loss through check 
valves varies with types 
manufactured. Consult 
with manufacturer for 
correct values. 

Swing Check Valve. 
Fully Open 

� t:+=t:p 
Close Return Bend 

Standard Tee 
Through Side Outlet 

Standard Elbow or run of 
Tee reduced •;, 

Medium Sweep Elbow or 
run ofT ee reduced 'I• 

Long Sweep Elbow or 
run of Standard Tee 

•;, Closed 

Y. Closed 

Fully Open 
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.0< E 

2 ::> 0 CT z w 

<J) " 
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0.1 
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1 2 9  
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.1. 2 5  
J /. 4 
l 2 3  
J 2 2  
1 2 1  
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'l l 9 
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KEY 0 t/4" OIA. STAINLESS STEEL PULLOUT CABLE 

® t" 01A. FlEXIBLE OISCIWICE HOSE 

0 STAI'<LESS STEEl SAIIPlE PORT 

0 IJ" OIA. SCH. 80 PVC CAS WEll PIPE 

@ ELECTRICAl WIRING fOR PUUP 

@ SEAI.-TIGHT ELECTRICAL CONDUIT AND WIRING fOR PUI<P 

0 IJ" • IJ" • 3" SCH. 80 PVC TEE 

@ SEAL£0 CONDUIT W£ll CASIIIC PENETAATION A>ID AECTRICAL 
JUNCTION BOX STRAPPED TO WELL CASING 

® I" OIA. STAINLESS STEEL NIPPLE THREADED THROUGH BUND fi.ANGE 

@ ,. OIA. STEEL UNION 

@ 1" OIA. STEEL to• ELl.. 

@ I" DIA. COATED STEEL TO HOPE TRANSinON fllllllG 

@ 1/4" STAINLESS STEEL EYEBOLT WITH wASH£RS AJ'O NUT 

e 3" OIA. FlEXIBLE COUPLING WITH ClAMPS (f£RNC0) 

@ 3" O I A .  SCH. 80 PVC PIPE 

@ I" DIA. HOPE HEATED TRACED PIPE 

@ 3/4" ' 1/'F SCH. 80 PVC REDUCING BUSHING 
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SCH 80 Pvc PLUG (MONITORING PORT) 

@ S DIA. BUTTERfi.Y Vlol.VE (TILT fOR CONDENSATE QRAINAOE) 
@ 3" DIA. SCH. 80 PVC 90' ELL 

® S" OIA FlEXIBLE 1\IBINC WITH CL.AMPS @) S OIA. HOPE PIPE 

@ PIPE INSUlAnON 

@ tr ' tr ' S" HOPE TEE (ON CAS HEADER poPE) 

@ IJ" ' tr ' I" HOPE TEE (ON LEACHATE cotNr:tJI.'(.{ PIPE) 

I TYPICAL GAS/LEACHATE EXTRACTION WELL HEAD DETAIL 
J •• - 1·-0"' 

EXISTING 
fiNAl. 

; CovtR 
" 
1:> 

I :. 

!HYEllT (L£V. 

S QRO V"D At:Y, 

CENtRAl. FlU 
(VARIES) 

24" COW.PACTED 
ClAY (MIN) 

1'- 0 U t N . 
(TYP.) 

CD TYPICAL PIPE BEDDING DETAIL-
INSIDE LANDFILL REFUSE LIMITS 

NOT TO SCiol.E 

lo 
:oi I :. " 
'b 

I .. 

\!) 
ID ui�f-���������\� 

(XIS11NG SUBGRAOE 2'-Cf UIN. 

ED HD�J.EACHATE 1 CONDEN e coNVEY NCE PIPE 
BE@ING DETAIL- OUTSIDE

S�J!_Qf!hL REFUSE LIMITS 
SCAt•· 1• J � . - , • ...v 
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-
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� :> -a; I 
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z 
2 
b I 
, 

,., 
I 

• 

b I 
N 

>; , 
b I 
• 

b I 
:.. 

HEAO(R 
INVERT 

::i 
2 

b I 
On 

OUll.El 
INVERT 

� :a 
b I 
;.., 

BLINO FLANCE 
2'-0'" UJN 5·-a- M lN. 

�t..::=::..:=�--1:,:-==L.J:;:-:.:-=::..:-:..:-=�=�::::=====f----- LEACHATt CONVt:YANCE PIPE INVEIITS 
ARE IOENTICAI, TO CAS HEAI>Eil PIPE INVERTS. 

eu�o 
FLANGE 

2 ' - rJ 
(TYP.) 

I I 
I I 
I I 
I l 

LEACHATE CONVt:YANCE PIPE IS SHOWN HIGHER 
FOR ILLUSTRATIVE PIJRPOSCS. 

---I--SELECT GENERAL F1LL 

lEACHATE HQLOlNG TANK 
SlOPE VARI� 

LEACHATE/CONDENSATE 
CONVEYANCE PIPE 

0 DRIPLEG DETA IL (DL1) 
NOT TO SCALE 

2.'-CI" \Al.H. 

ED 

,...cr;-lHREAOED PI.\JC AND AOAPTOR 

1--15' SCII 80 PVC CONDENSATt 
Cl£NIOUT RISER PIPE _.......,.-15' CIA. HOPE TO 15' CIA. SCH. 80 

FlANGE lRANSITION (lYP .) 

DRIPLEG DETAIL (DL2) 

COMPACTED ClAY 

TWO - 15' FAORICATEO 
HOPE ·�·EllS (TYP ) 

-----------------------------· 

Jo• CEN ERAL FILL 

,., I ...,. '24'" COMP.ACTEO 
ClAY (MIN.) 

2•• COMPACTED 
ClAY (MIN.) 

15' DIA. HOPE GRAVITY LEACHATE/ 
CONDENSATE CONVEYANCE PIPE 

15' x f) x 4" TEE (TO lEACHATE HOlDING TANK) 
6• DIA. SCH. 80 GRAVITY LEACHATE/ 
CONDENSI>.TE CONV\EYANCE PIPE CD CLEANOUT RISER DETAIL!!: ;:�
.
�

.,.
HATE HOLDING TANK (C04) 

0 D1A. SCH. SOPVC -----1 
CLEANOUT RISEII 

PVC THREAOED PlUG 

TYPICAL CLEANOUT RISER DETAIL 
SCAL£; ,- • l" -f1 � 
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� :;��---�$ t;� 
·�· 

SLO�'ER 

KEY 
CD FI.MtE ARRESTOR 

® ORIPLEC OL2 

@ CONDENSATE CONVEYmCE PIPE 

0 GI<S OISCHAACE PIPE TO f\ME 

® GI<S HEADER PoPE 

@ IL'CHATt CONVEYAHCE PIPE 

{f) l.EioCHATE/CONOENSATE CONVEYNlCE PIPE 
@ ORIPLEC OL I 
@ BUNO� 

@ BVTIERnY VALVE 
<D> flOW JJONITORINC PORT 

@ &• HICH CHAIN UNK rENCE WITH w.HWAY CATE 

TO l.£.ACH"T[ 
HOU)(NC TANK 

CDBLOWER STATION/FLARE STATION SCHEMATIC LAYOUT 
5 NOT TO SCAlf 

b 
I ;, 

b 
I 

:. 

\o 

::::: Ill = Ill • 
• 
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r!' O!A. SCH 40 STEEL PIPE 
W) riLL WITH (PAJNTEO vtLLO 

CONCRcrE 

-uFIII 

(EXISTTI<CSU 
CONCRrn 
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E 1 r- s!t:EL liOLo 
'·"·� 'r----�-....... ---�="*+:s:--;---;t-;;;:-:-lf.t,:;iJ�'YP=":"'>�ST�>W>�s�

--::-
::::--.,_ ___ =-:!';-r----� 

12.ea2E I I • W .F.$.1. I 400,614N 
6'-8" s· -ur s·-S' !1'-Hr , 6._8" 10. _ cr 12.112.929£ 

- � £ rCONTROL 1<1' --f:J:J::· -�0'\ o/ ./ P.,.EL f -1- H" sc><. 8o PVC Lo.DOIJT 
-'I ./ FAOUIY ORAm PIPE - Sl<EW L iJ ,- 6" Cl.EANOOT TO AVOID 1Hf(IIS1fl\AL RISER 

\ PIPE 
:l£ fl.NrtCE AOAPTCMO' b I r"'l . • .. I 

• 
• .. .. .. .. .. .. .. • .. • 

• 

"' � �����--�·lr·�-:·, __ �·���-:·-1Hf�·--_:·�Hr·--�·��-�·++-·�·�:·�� -�. CHArt/CONDENSATE --..:;: + . N£'1.,..;( PIP( --11-�-........__ ""'-� 

PLAN VIEW - LEACHATE HOLDING TANK 
SCALE: 1" • s· -rr � north 

SEAL WITH WATER TICHl 
CAP ( FUTURE CONNECTION 
TO LOAOOVl FACILITY) 

EDGE OF STONE 
ACCESS ROAD 

• +""'<�" 

400.5B6N 
2,112,929E 

I 

NOre 

INT£R$Tif1Al ..aNrfORING AND 
FLOAT SWfTC>I CONTROL PANEl 
l¥.f.S.I. 
4• ,. l!<EATED wooo __ PD 

__ sr_s __ -d�·xKIGH BURIED 4' 

PVC n£CTRICAI. CONDUITS 

ADJUST SUBSURFACE GRADE/ 
SUCH THAT LEACHATE 
CONVEYANCE PIPE IS_-' 
4.�· BELOW CRAOE 

COIICRETE OEACMEN WITH 
2-#4 BARS FULL LENGTH 

EXTERIOR PIPING TO BE 
EXCASEO IN 2 FEE:T OF 
COt.IPACTED CLAY 

H 80 PVC. "'TERSnJW. 
ORlNC PROS( ACCCSS 

lR WITH VI>!.. v£ 110� COVER 

SURF 

r 

5" TO 4" PI'[ 
AT IIV5HINGS ---' 

£ 
J' -(J' 

:"--UNDISTURBED 

t SCH 80 PI/C. INTERSTITW. 
IONITORING I\ISER PIPE WITH 
Vli.VE BOX COVER 

sn-SS CONTAINMENT sYSTEM 
w.r.s.1. 

fiNISHED SVIIrACE CRACE 

W'IE 

INK W, FSI 

CATHODIC PROTECTION TEST 
STATION-RUN WIRE TO COHTROl 
PANEL lHRU CONOVIT 

4" SCH. 80 pVC 2 
SLOPE 10 TANK 

z·-rr '" 

10'-<1' 

GUAAO POST (TYP.) 4" CLASS 50 0.1. LEACHATE 
WITHDRAWAL PIPE WJTH OUK:K
CONNECT COVPUNG 

T K 

4" SCH. 80 PVC LOAOOUT 
FACILITY DRAIN. SEI>i.. WITH 
WATER TICHT CAP. SLOPE 

PVC CLASS 50 0.1. TO DRAIN TO LEACHATE 
WITHDRAWAl. PI PE HOLDI NC TANK '"/''--- CLEAN SAND BACKFILL PLACED 

IN 8-\ t' UFTS COMPACTED TO 
95% MAX. DENSITY AS OETERUIN[O 
BY MODifiED PROCTOR METHOD 1--,. SCH. SO PVC 

LEACHATE 'NITHORAVo1. 
PIPE 

2!>.000 CAI.LON DOUBLE 
NI>I..L Sll-PJ STEEL TANK 
(12'-4" OIA. • 30'-S') 
·N.r.S.I. \---- EDGE OF EXCAVAnON-FOLLOW 

OSHA 2226 STANDARDS 

NOTE: 
MAINTAIN TANK ELECTRICAL 
ISOLATION FROM EARTH AND 
CONFIRM WflH CONTINUITY 
CHECK. 

ALL HORIZONTAl. PIPE PENETRATIONS TO HAVE FLEX REDUCING ADAPTERS W.F.S.I. (IYP.) -.:...:_-=-= 
'l' SCH. 80. PVC STICK PIPE RISER E�OED < BELOW CMR..00 THREADED <::» 

2 I /'l' TAN� FLANCC 2 1 /'l' •'l' BUSHING W,F.S.I, (J TYP.) ----''\ 
FLOAT SWITCH ACCESS 

24' �WAY COVER W.f.S.I. ---_J 

L 
___ J.2:::Q��== !}-- •: S,CH 80 PVC 'I(NT PIPE WITH 

f' 4 •• TEE AND BIRD SCREEN 

J 
6 

1---B'.tt' TREATED WOOD POST SET 4' 
IN CROVNO (US£ CAUTION Al lANK) 
STRAP£0 10 'I(NT PIPE 0 Y O.C. 

25.000 CAL 
OOVBLE WAU. 5n-PJSTEEL 
TAN!( W.F.$.1. 

ZINC ANODE AT 
TANK HOO IN 
FOREGROUND "-- UNDISTURBED EARTHl 

SECTION (LOOKING EASn 
SCALE! I" • 5'-<J' 

OPEN BUSHING-SEAL 
WITH THREACEO PVC 
CAP 

2' SECTION SCH. 80 
PVC PIPE 

r==-�=--1t_.-+--r-WAlER TIGHT SEAL 

4" SCH. 80 PVC 
VENT PIPE 

�:.--- 42 �/16" 0.0. STI-86 
CONTi\INUENl SYSTEM
CATHODICALLY PROTECTED 
w.F.S 1. � north 

5"•4" NYLON 
BUSHING W.F.S.I. 

• 
6 

STI-86 CONTAINMENT SYSTEM AND PIPING PLAN 

8LIN0 FLANGE -� 
TOP OF TANK 

fj" x<4" NYt.ON 
BUSHING W.F.S.I. 

24' MN<WAY '--- coveR w.r.s.1. 

L THREAC •• WITHDRAWAL PIPE INTO TANK ED PIPE CONNE�� ��
.
!LIND FLANGE_ 

SCALE: I" • 1 ' -rl' 

TMl l!tUMUl!Q!IIIQ TU 
t. TNIIC SIIAU. It OIX-l[O 11101 TIJ:ts 1o1m TilE 

filii»! PIOl£CTlD PRIOI TO TANK UUlAIJ.ATIOif. 

2, IIUTAI.LATIOII SMAI.l t£ 1" AtCOl1lAitlCE Vlnl Hill' 100·17 atCQttliVCilO Pt.ACT1CU rort I"SlAI.LAllM Of .-tMitOUIIO llQUlO S10Mtt SlSlOU All3 loti 1615 IIIISlAllAfltll Of' � KTIIOUliM SlOIACI. SYSTOIS. 

J, TNil SliAU I( ntCTliU.lU LSCM.ATED f� 
Q;IUIO NID C.leltD ll CDITOI.I lll T[Slll"-

4. lliOHD Jill AI. SWIM:U SliAU. I[ PAUrTUI Vlllf 
fWIMlC 441141-l CCW.. 1AI uo;n. 

S. U.nc:DIC M:lrtCTrC. rtST STAUC* TO U UIS TM.U.O. 
f, lflLUhriAI. ..-noar.&, IUI;U SVllCW.S N1D 1AU UOTA&.UrJC. stWJ. K Ill � VITIII'WM'ACTliWS �nCIIS. 
1, W.I.S.t. .. IIAill'• fUUISIC. � 1/U TAttUI, 

I. IIIISTAU III:M 4.1 ct.W1liOl PAII£1 IOJ VITN tiUTO rOI. f\MT S.VITOI. IITWTITlAl. 
IOIITOll&, UN NJOtllt NllllSUl&. JJOS, 

t. M.l 'tiQU MD 'IIAUlUU SlWJ. C1:IICf(:M \l t'fU.'I lUPtcl tO M. t\IU.Ufl MtS Ml l(4li-.D01S Of 1ll( KAtltw.l flU. HQlttliOl �\OClAliOI, MttOIW. Nil SlAt( tlltu.\CA\. 
toOlS, LOCAL toots NC OMil!WUS. NID OSM. 

10. StAL N.1 Of'(IIUI&S TO TMit Nt:1 
FlnUCS TO ftl•M SYSTEM �TEl 
TIIIO'. 

I. All \IIOIU Sht.Ll I( II A"QR"WEt Vfnl SlUI. lAP; UCnJ M( (SU) SPt.CinCAffOIG NG P'OCUIII(S. OlltU TNU: NI:J Sli-M SJSTOC 
fO K CIOfU£0 IT ST I JO. TW \CU:li.ITl' NfJ 
"'WA T OCICIC I'IIII)(.UII, • 

z. T.Nt"C $HALl. I( S ll•'l DC.WUACW. STER VH'II 
STI·M CCWfA.IN«<Il YSIOI HA�t�CAT NtD PJPIJIG 
SYSTO., IICUIDIIIG DJ[I.[CrRIC IMREADC» IUSMINCS, AND PIP[ lOOTS. 

J, t.UCIC IMT(IIIO. PR[tAlATIOH TO toaSISl Of 01( 
IOllDIIIICI 

A. GRflll) Al.l li'[LO StATI(R JJfO PROKIIfOICts I. SOI.YlMI Cl.tAH SUJ:FAC[ 
C, llAST TNIIC ACtOaOIHC TO S;SPC-,SPlO, llf.AI· 

\tllllf IWT \11m CUM UIIU1to SMD OR 
ll.AC:c.MCIC tO [fflCT Z.S tO 3.0 Kll. P'IOf'IL£ 

0, WACUI.tt Al.l. IWI *lilA (. SUISIIAU KJST I( Wf 10 PAIIft 
', SPMY APPlY 011( [l[ll COU or TJCOU:C SUIU f1 Nl.MJ � tUC( TO )IIIUJUl 

OI:Y tll.M TMICICMI.SS (Oft) Of' I MUS C. AI.I.Oit TO eta ECII eN Vttl, 11101: UVS1t 
<OA.l ALL lt'tLDS IJMJ NCW.li[:S 

M, fllil»i COAT VIOl • MIU taOCt S.UlU 61,5001 "" I • .UIP StCQO a».t 1$( l� \.CV YQ.l-"" 
'IIJID QCI(.' 10 Olttt fOl I!IQUQA'f'S J, TNOCC tUU.SDOAirrt SMU. POSCII.I.Uf 
IOIITCII COUI..:- NUAlt Un(l 
lUOll .USWI"' «JU'll..._E Vlb sn 
IU..Wrl'llD. 

4, SAIO llAST NO CQt.T TNCl tUO.IOI 111 ACC-QIMWICC VIlli JTI. 
t. CAlMOOIC P!Wl[C11011 ltsl ST ATr<ll 10 J[ ,.-fA llfCUIO(O. f\ w· 

"'-to 'lo • 
6. li«I.UOC: Tlfi.Joi[C lOUCM UP til. v� 
1, I�TtiiiOR l ClttRIOI Of Stl-86 STSltM TO It COAl£0 IM A.CtOMWft[ VI1M Sll. 
1. TNIK Jlgjll\tSS lfSl SICo\1.1. It PCA FOAA!O AIO'I( 

u.AO( P«UIIt TO UISfAI.LAJIOif At S PSI Ill 
�C( WUK TAitiC IW«ifACt\IR.liS 
Ueotf'OIOATIOIIS NrJ AI'I 1615. 
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