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November 30, 2006 
 
 
Ms. Jennifer Easterly 
Wisconsin Department of Natural Resources  
625 E. County Road Y, Suite 700 
Oshkosh, WI 54901-9731 
 
Re:  Design for Permanent Piping for Gas Extraction System 
 Ripon Highway FF/NN Landfill, WDNR License # 467, BRRTS # 02-20-000915 
      
 
Dear Jennie: 
 
Enclosed is the design report for converting the temporary aboveground piping to permanent 
underground piping for the landfill gas extraction system at the Ripon FF/NN Landfill. The 
design includes a buried knock-out tank for the separation and collection of potential condensate 
from the gas. If you have any questions please give me a call. 
 
Sincerely, 
 
GeoTrans, Inc. 
 
 
 
Michael R. Noel, P.G. 
Vice President, Principal Hydrogeologist 
 
Enclosures 
 
cc:  Nelson Olavarria, Cooper Industries 
 Steve Barg, City of Ripon 
 Lee Archiquette, Wisconsin DNR 
 Bernard Schorle, U.S. EPA 
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1.0 INTRODUCTION 
 
An interim landfill gas extraction system for the Highway FF/NN Landfill in Ripon, 
Wisconsin was installed in March 2006. The system was installed in accordance with the 
August 5, 2005 Design Report and October 5, 2005 Design Supplement that was 
conditionally approved by the Wisconsin Department of Natural Resources in a letter 
dated October 17, 2005. The interim system included temporary aboveground piping for 
the gas extraction system. This design report includes plans and specifications to make 
the system permanent by burying the gas piping and adding a condensate collection tank. 
 
2.0 REPORT NARRATIVE 
 
Based on the performance to date of the volatile organic compound (VOC) landfill gas 
extraction system, the current installed system is adequate in meeting the regulatory 
requirements for controlling methane gas migration and for capturing air born VOC 
contaminants and improving groundwater quality.  To allow the gas extraction system to 
operate through the winter and to protect the horizontal piping from the elements and 
animal damage, burial of the piping below the surface grade is recommended. Burial of 
piping will also make maintenance of the cap (i.e. mowing) much easier. 
 
Burial of the piping will address the two most likely sources of performance loss in the 
following manner: 
 

1) As the ambient outdoor temperature drops, the warmer air extracted from the 
landfill will condense on the piping interior walls as it moves towards the gas 
extraction equipment trailer location.  To date, very little condensate has been 
in evidence along the horizontal piping and no condensate has been collected 
in the tank.  Burying the piping will provide thermal protection and allow any 
condensate to flow downhill towards the equipment trailer for collection in a 
drip tank for subsequent off-site characterization and disposal.  Due to the 
location of the geomembrane of the landfill cap, burial depth will be limited to 
less than two feet below the ground surface.  While this is above the frost line, 
it will provide a substantial amount of protection from wind, extreme cold, 
and surface disruption. 

2) Burial of the horizontal piping will also avoid damage caused by animals.  
Deer have crushed the above ground piping in several places and any potential 
gnawing or burrowing will be eliminated by placing up to two feet of cover 
soil over the buried horizontal piping. 

 
The mechanical elements of the piping have performed satisfactorily to date.  The three-
inch corrugated drain tile used for the above-ground horizontal piping will be replaced 
with three-inch schedule 40 PVC piping buried at up to two feet below grade. Adhesive-
joined PVC joints will eliminate the air leakage problems that were initially present with 
the corrugated above-ground piping. 
 



 

The other additional design element will be to add a 100-gallon drip tank at the 
equipment trailer location.  The tank fluid level will be inspected monthly and emptied as 
required.  All liquid waste will be properly disposed of off site with proper 
characterization and documentation included in the groundwater status reports submitted 
to the WDNR. 
 
3.0 ENGINEERING JUSTIFICATION 
 
The modifications required to winterize the active gas extraction system are in 
compliance with NR 504.08 (2) (f) through (n) as follows: 
 
(f) Each gas extraction well (all are existing) currently has and will retain a flow control 
valve and sampling access port. 
(g) Each gas header is plumbed so that gas can move in two directions at every tee, thus 
allowing pressure relief.  At the three west leg ends, pressure relief could occur back 
down an adjacent well, but this could occur in any looped system without backflow 
prevention. 
(h) The minimum slope will follow the original landfill cap design, which complied with 
the 2% slope requirement for pipes over the waste mass. 
(i) Polyethylene pipe is being used for the new buried gas extraction piping. 
(j) The blower in the gas extraction equipment trailer will produce 0-170 cubic feet of air 
per minute at up to 14 inches of mercury (= 15.9 feet of water = 190 inches of water).  
This assures a minimum vacuum of 10 inches of water at the wells furthest from the 
blower. 
(k) A 100-gallon drip tank is included and is installed immediately before the blower to 
separate condensate from the gas while under maximum operating vacuum.   
(l)  All of the installed gas extraction piping will be placed within the limits of the waste.  
No additional clay cap or secondary containment is necessary. 
(m) The system is designed to collect all condensate.  Volumes of condensate will be 
measured using a water level probe and calculated using the 100-gallon drip tank 
dimensions.  Samples of condensate can be collected with a bailer from the drip tank 
through the drop tube installed to allow access to the tank for the water level probe, a 
bailer, and a suction hose to pump out the condensate for disposal. 
(n)  No flare is required at this site due to prior engineering analyses. 
 
The following figures are attached and provide the design for the gas collection system: 
 

• Figure 1 – Existing Active Landfill Gas Extraction System Layout  
• Figure 2 – 2006 Active Landfill Gas Extraction System Winterization – Well 

Head Details  
• Figure 3 – 2006 Active Landfill Gas Extraction System Winterization – 

Manifold/Drip Tank Details 
  

In addition, a complete set of the March 15, 1996 “Final Cover/ System Construction” 
plans (nine 36” x 24”size sheets) are included for reference and to comply with the 



 

applicable portions of NR 514.05 (10) (a) and (b), and NR 5.14.05 (11).  Only the 
changes necessary to complete the winterization of the existing active landfill gas 
extraction system are detailed in Figures 1, 2, and 3. 
  
4.0 DESCRIPTIVE SPECIFICATIONS 
 
4.1 Summary Scope of Work 
 
The 3-inch diameter black corrugated piping currently routed along the ground surface 
from the landfill gas extraction wells to the vacuum blower trailer located at the northeast 
corner of the landfill shown in Figure 1 (attached) will be replaced with subsurface 3-inch 
diameter schedule 40 PVC piping.   
 
4.2 Removals 
 
The existing 3-inch diameter black corrugated piping will be disconnected at the well 
head, decoupled, rolled up into 3-5 foot diameter rolls, removed from the site, and stored 
at a location designated by the City of Ripon. 
 
At the well head, the duct tape will be removed and the black, corrugated piping will be 
disconnected.  All well head fittings and piping will be preserved.  Duct tape adhesive 
will be removed from any pipe used as a contact surface for a cemented PVC joint. 
 
At the horizontal joints, the “y” connections will be disconnected as necessary to allow 
the black, corrugated piping to be rolled up and removed. At the vacuum blower, the 
black corrugated piping will be removed at the manifold. 
 
4.3 Well Head Connections 
 
At each well head, GeoTrans will verify whether a 3-inch PVC slip coupling or nipple is 
required to connect to the existing well head piping.   The new horizontal nipple will be 
used as the final make-up piece so that it can be cut to fit once the new vertical pipe is 
buried to connect to the 3-inch PVC piping to the vacuum blower trailer.   Shop-thread 
one end of a 3-5 foot long piece of 3-inch PVC pipe and place the male camlock fitting 
(Attachment 2) on the threaded end.   Once the new vertical connection to the buried 3-
inch horizontal PVC is completed, place the new connection hose on the two male 
camlock fittings and trial fit the hose to the well head.  Cut the 3-inch horizontal nipple to 
fit so that the hose has no moisture traps (drains properly) between the well head and the 
vertical pipe.  Refer to Figure 2 (attached) for details. 
 
4.4 New Buried Piping Vertical Terminations 
 
At each well head, locate a new 3-inch PVC vertical termination of the horizontal piping 
at a 6-foot distance from the vertical well head, towards the vacuum trailer and on the 
downhill slope.  Shop fabricate a 2’-3” length of PVC pipe, thread one end, and attach a 



 

male camlock fitting on the threaded end for use as the vertical termination.  Cement a 3-
inch 90-degree elbow to the other end.  The top surface of the camlock should be at 1-
foot above finished surface grade.  Refer to Figure 2 for details. 
 
4.5 New Buried Horizontal Piping 
 
New 3-inch diameter schedule 40 PVC pipe and slip couplings for PVC-cemented joints 
will be purchased in 10, 20, or 40-foot lengths.  The estimated total length of 3-inch PVC 
pipe required is 2,300 feet.  See Figure 1 for horizontal piping routing and Figure 2 
attached for vertical location.  Route new piping in a similar manner to existing above 
ground piping, adjusting routing to maintain downhill pitch.  Place a 12-gage steel wire at 
mid-depth of trench above piping to along future location with a metal detector. 
 
4.6 Installation of the 100-Gallon Drip Tank 
 
Plumb the existing PVC manifold into each new buried 3-inch horizontal piping header.  
Locate manifold at 2 feet below surface grade.  Plumb manifold discharge to the center of 
the existing 100-gallon drip tank.  See Figure 3 (attached) for a plan view for relocation 
of the existing manifold, the location of the drip tank, and reuse of the equipment trailer 
suction hose.   
 
Place concrete support blocks on each side of the relocated manifold around the valves 
and test fittings to support 2.5-foot lengths of 24-inch diameter concrete pipe.  Place 24-
inch diameter concrete (or plastic or corrugated galvanized culvert) pipe vertically to 
allow surface access to the valves and test fittings.  Place a suitable weather protective 
cover over the 24-inch diameter pipe and ballast the cover to keep it in place. 
 
Plumb the existing 100-gallon drip tank to the relocated manifold discharge and to the 
vacuum trailer blower suction pipe.  Install 4-inch diameter drop tube to allow surface 
access to the drip tank for fluid level check with a water level probe and hose access for 
pumping out accumulated liquid.  See the attached Figure 3 for details. 
 
4.7 Piping and Tank Installation 
 
Bids will be obtained from City of Ripon area contractors for the piping and tank 
installation work.  A schedule for construction will also be obtained.  As-built drawings 
will be prepared by the contractor and furnished to the WDNR upon completion of the 
work.



 

 
 
 
 
 
 
 
 
 

ATTACHMENT 1 
BILL OF MATERIALS



EXHIBIT 1 
29-Nov-06
1011.004

Bill of Material for Active Landfill Gas Extraction System Winterization 
All PVC items schedule 40

Items - Well Head Number
3-inch PVC horizontal slip coupling 9
3-inch PVC horizontal 3-5 foot thread one end make up nipple 9
3-inch black plastic/aluminum male camlock X female NPPT threaded  9
5-foot long X 3-inch diameter hose with female camlock fittings each end 9

Items - Vertical Stick Ups for Buried 3-inch diameter horizontal piping
2'-3" vertical 3-inch diameter PVC pipe threaded one end 9
3-inch black plastic/aluminum male camlock X female NPPT threaded  9
3-inch diameter PVC 90 degree elbows - slip joint 9

Items - Horizontal Buried Piping
Linear Feet 3-inch diameter pipe w/slip couplings 2300
NOTE:  Lay piping downhill from wells to vacuum blower trailer
45-degree 3-inch PVC wyes for junctions - slip joint 9
Steel wire, 12 gage roll, linear feet 2300

Items - Relocated Manifold at Vacuum Blower Trailer
3-inch diameter PVC 90 degree elbows - slip joint 3
3-inch diameter PVC 45 degree elbows - slip joint 3
3-inch PVC horizontal slip coupling 3
8-inch concrete blocks 12
2.5-foot long by 24-inch diameter concrete/galvanized corrugated/plastic vertical  pipes 3
24-inch diameter covers with ballast 3

Items - 100 Gallon Drip Tank
100-gallon drip tank 1
Linear Feet 2-inch diameter PVC pipe 40
2-inch diameter PVC 90 degree elbows - slip joint 3
4" X 2" reducers - slip joint 2
Linear Feet 4-inch diameter PVC pipe 7
4-inch diameter PVC cross 1
4-inch PVC slip cap 1

piecelist10312006.xls



 

 
 
 
 
 
 
 
 
 

ATTACHMENT 2 
HOSE AND CAMLOCK FITTING REFERENCE







 

 
 
 
 
 
 
 
 
 

ATTACHMENT 3 
FIGURE 1  

EXISTING ACTIVE LANDFILL GAS EXTRACTION SYSTEM LAYOUT 





 

 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
FIGURE 2. PERMANENT WELL HEAD DETAILS 





 

 
 
 
 
 
 
 
 
 

ATTACHMENT 5 
FIGURE 3. PERMANENT MANIFOLD/DRIP TANK DETAILS 





 

 
 
 
 
 
 
 
 
 

ATTACHMENT 6 
COMPLETE SET “FINAL COVER/ SYSTEM CONSTRUCTION” PLANS 

(DATED MARCH 15, 1996
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