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1.0 Project Background 

1.1 Introduction 
Franklin Landfill, Wisconsin Department of Natural Resources (WDNR) License No. 881, located in 
Franklin, Wisconsin, was closed in November 1981. Milwaukee County owns the landfill and monitors 
landfill gas, groundwater quality, surface water quality, and leachate levels at the site. 

In response to a possible release to groundwater, the WDNR issued a Draft Notice of Intent on May 2, 
1992, to modify the plan approval for the landfill. The Draft Notice of Intent requested further 
investigation of the site and a review of additional engineering modifications to the site, if necessary, 
to limit impacts of the landfill to the environment. A Work Plan was submitted on February 21,1994, 
to the WDNR for conducting the field program at the landfill. The "Site Investigation Report," dated 
May 1995, prepared by Camp Dresser & McKee (CDM), presents the results of the investigation 
(CDM, 1998 Annual Report, Milwaukee County Landfill, February 1999). 

During the site investigation, methane concentrations exceeding the lower explosive limit were 
recorded in gas monitoring probes located in the median of South 76 t h Street, adjacent to the east 
perimeter of the landfill. To mitigate landfill gas migration to the east, Milwaukee County implemented 
design and construction of an interim active gas extraction and flare system on the east perimeter of 
the landfill. In March 1995, the east perimeter gas extraction system became operational and has 
been effective at mitigating gas migration to the east of the site (CDM, February 1999). The WDNR 
approved the monitoring system for the landfill in a letter dated May 4,1994. 

In 1997, a Remedial Action Plan to mitigate gas migration and groundwater impacts was prepared by 
CDM and approved by WDNR. This remedial action plan included a new final cover system over the 
Ace Scavenger and O'Malley areas, perimeter gas extraction on the west side, relocation of the 
blower/ flare system, a header pipe connecting the east and west extraction systems, and surface 
water control. Construction of the remedial action plan was carried out in 1997 and 1998. 

Milwaukee County retains an operation and maintenance contractor to perform services at Franklin 
Landfill. An annual report is prepared summarizing the events and trends for the groundwater, 
leachate levels, surface water, and landfill gas monitoring. AECOM was involved with the O&M 
services from 1999 through 2010. SCS Consultants has been providing the O&M services since 2011. 

The Franklin Landfill is generally described as consisting of the East Landfill and West Landfill. The 
general dividing line between the two landfills is the access road from Crystal Ridge Drive to the 
Chalet building. 

1.2 Sports Complex Development 
In 2012, a sports complex known as "The Rock" was built on the East Landfill as part of Phase 1 of 
the sports complex development. Phase 2 of The Rock is proposed for construction in 2014 to 
include the West Landfill area. A third area known as the Wisconsin DOT Landfill is located south of 
Crystal Ridge Drive and north of Loomis Road. The Rock developer is considering purchase of the 
DOT landfill to develop the property into retail and apartment space. Crystal Ridge Drive may also 
become the responsibility of the developer and the road layout may change. The developer's plans 
for these areas directly affect the County's landfill gas system as well as the need to expand the gas 
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collection system to the area along Crystal Ridge Drive for the County's East Landfill. The developer 
has provided the County with a master plan for The Rock and it contains two potential layouts of the 
development. Those sports complex layouts are referred to as Options 5B and 5C, dated July 30, 
2013. 

1.3 Landfill Gas System 
The existing landfill gas management system consists of 26 gas extraction wells, a blower, a flare, 
approximately 5,600 feet of fieader, 18 gas monitoring probes, and 6 condensate tanks. 

The blower/flare system is operated on a timer. The blower is turned on and continues to run as long 
as there is sufficient methane present to maintain a flame with the flare. An ultraviolet sensor is used 
to detect the flame. When the flame goes out due to insufficient methane, the blower shuts down until 
a down timer reactivates the blower. The down timer is adjustable and usually set for 8 to 12 hours of 
down time. A dialer notifies the County's O&M Contractor when the blower does not turn on as 
programmed. 

The 18 gas monitoring probes are sampled quarterly to determine if landfill gas is migrating off-site to 
nearby homes. Almost without exception, the gas system has successfully controlled landfill gas from 
migrating off-site for Franklin Landfill. Gas probe GP-10, located in the Wisconsin DOT Landfill, is the 
one exception which consistently has methane levels at about 50 percent by volume. There is no 
landfill gas extraction system serving the Wisconsin DOT Landfill. Because there are no buildings on 
that property, the presence of methane has not been a concern. 

p:\60305147\400-technrcarv426_admin\Jr3nklr landfill pre-design report march docx March 2014 



AECOM Environment 2-1 

2.0 Existing System Assessment 

2.1 Existing Landfill Gas System Operation 
The existing landfill gas system operation has been an active system. A timer is used to start the 
blower. Additional instrumentation is provided to control the blower/flare operation. The adjustable 
timer is used to control how long the blower is off before the operation is initiated again. The timer 
allows for the landfill gas to be generated to sustain the flare flame. The timer is usually set for about 
10 hours. 

The gas extraction system is a perimeter landfill gas migration control system to restrict gas from 
migrating off-site to nearby homes. The landfill does not have interior wells because gas recovery 
does not appear to be cost-effective. 

In general, the gas system has successfully controlled landfill gas from migrating off-site. The gas 
system is getting older and landfill settlement has affected the gas collection system by creating low 
spots in the collection header resulting in condensate accumulation which restricts gas flow. To 
alleviate this recurring problem, some changes to the landfill gas management system will be 
necessary to reduce or eliminate re-occurrence of these problems. 

2.1.1 Blower 
The blower has performed well with no major breakdowns. The settlement of the gas header has 
created more head loss in the gas piping system which results in less available vacuum available at 
the far ends of the piping network. Wisconsin Administrative Code Chapter NR 504.08(2)(j) requires a 
minimum vacuum of 10 inches water column in the header at the farthest well from the blower. The 
existing blower currently has capacity to provide a fraction of 1 inch at the farthest well, which directly 
limits the zone of influence at these wells, which can result in methane gas migrating off-site. In this 
case, the well cannot pull landfill gas from enough of the waste in the vicinity to be effective. 
Additional vacuum capacity is recommended to meet the WDNR code. 

Commercial development of the former Wisconsin DOT Landfill area, as currently proposed, will 
require the County to expand the landfill gas system along Crystal Ridge Drive to control landfill gas 
migration on to that property from the East Landfill. These wells would be installed to prevent 
migration of landfill gas from the East Landfill on to the former Wisconsin DOT Landfill property, but 
would not alleviate gas production resulting from waste within that property. These additional wells 
will require the blower to have increased flow capacity. 

2.1.2 Flare 
The flare's capacity will be evaluated to determine if the additional gas wells will require the flare size 
to be increased. In general, flares have a relatively large range of operating flow rates. 

The blower/flare control panel has functioned well over the years. Some electrical and 
instrumentation components have been replaced, but the control system has worked well. New 
control systems have similar features as the existing system, so technology for this system has not 
changed appreciably. 
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The Rock developer had initially shown interest in the County relocating or eliminating the blower/flare 
station because it could be detrimental to the sports activity due to noise or the flame. These matters 
were discussed with the developer, and the County could operate the blower/flare system using the 
existing control panel to run the blower/flare during periods when the sports complex is not in use 
such as during the night time and early morning hours. 

This approach seems reasonable to the developer. Some aesthetic improvements to the blower/flare 
enclosure could be considered using landscaping and a different fence. 

Relocation of the blower/flare station is not recommended because the current location provided 
approximately equal distances from the east and west header networks which is ideal for operation 
and to minimize header pipe friction loss. Locating the blower/flare station on the north side of the 
County property and north of the ski chalet would require an extensive header network which would 
be expensive to construct and would not be cost-effective. 

2.1.3 Header 

The header network is extensive and is about 5,600 feet long. Landfill settlement continues to affect 
the header slope which generally has been constructed at about 3 percent. The header for the West 
Landfill was constructed before the final cover was built. The cover consists of a grading layer, soil fill, 
a clay layer, a sand layer, rooting zone, and topsoil which can total about 4.5 feet or more. Based on 
past header repairs, the actual cover thickness is about 8 feet for the West Landfill. 

Differential settlement of the header results in low points in the pipe, which accumulates condensate, 
resulting in more pipe friction loss, less flow capacity in the header, and less vacuum available to the 
wells. 

Where possible, the replacement header should be designed with more slope by placing the header 
within the cover rather than below the cover as currently constructed. This will only be possible on an 
overall header replacement program where the header start and end points are not limited by existing 
pipe conditions. 

Some header access points are provided in the header along Crystal Ridge Drive to allow condensate 
to be removed by vacuum truck as needed to restore the flow and vacuum capacity in this segment of 
the header. These access points were installed to eliminate the need to relay this stretch of header 
which is in close proximity to We Energies' buried electrical cable which services a large metropolitan 
area. 

The addition of wells along Crystal Ridge Drive will require a new 12-inch diameter header. The 
current header is 8-inch diameter HDPE pipe. 

2.1.4 Gas Wel ls 

The 26 vertical gas extraction wells continue in service. The gas wells have functioned as designed. 
No wells have been added or replaced. Liquid levels in the gas wells have not been an issue. 
Leachate level measurements over the years have shown that most of the gas wells have less than 
2 feet of liquid in them. The screened interval for gas collection is about 15 feet. At times, a well or 
two has had 7 or 8 feet of liquid in it, but there is ample slotted pipe remaining above the liquid level 
for gas extraction. The gas wells have a LFG Specialties well head which provides a means to check 
well temperature and to connect sampling equipment to check for gas quality. Some of the 
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connections on these well heads have been replaced over the years, and the rest may soon reach the 
limits of their expected life. The well heads are located in concrete vaults which have a manhole 
cover for access. Monitoring of the well heads is performed from above the vault and without entry 
into the vault. The vaults have worked well by keeping the public from tampering with the well heads, 
by being more aesthetically pleasing than an above ground well head, and by providing a safer, 
contained system. 

2.1.5 Condensa te Co l lec t ion 

The six condensate tanks are pumped out periodically, at a frequency of about two times per year. 
The capacity of each tank is 500 gallons. Some tanks are pumped out more frequently than others 
because some serve larger areas of the gas collection system or occasionally loose flexible hoses on 
a well in a flooded vault can cause water to enter the well and gas header which would cause the 
downstream tank to fill prematurely. 

The County is interested in adding a liquid level sensor in each of the tanks to alarm when the tank is 
nearly full. This feature would reduce the potential for water to back up into the header and thereby 
restrict landfill gas flow. These sensors will be incorporated in future improvements. It is expected 
that solar panels will be utilized to provide power for level sensors and alarms. 

2.1.6 Gas Probes 

The 18 gas monitoring probes are sampled quarterly to determine if landfill gas is migrating off-site 
toward nearby homes. In general, the gas system has controlled landfill gas migration. One gas 
probe, GP-10, located at the Wisconsin DOT Landfill south of Crystal Ridge Drive, has consistently 
had methane levels of about 50 percent by volume throughout the period spanning 14 years. There is 
no gas extraction system serving the Wisconsin DOT Landfill. This is the site under consideration by 
The Rock to construct a commercial and apartment development. 

2.1.7 Compat ib i l i t y w i th The Rock 

Phase 1 of The Rock sports complex was constructed in 2012 and consists of baseball and softball 
fields, parking areas, access road, and concession stands on the East Landfill. The sports complex 
design and construction was coordinated with the County. Leachate monitoring wells were placed in 
vaults to blend into the surroundings and to protect the wells from damage. The landfill gas system in 
the area was along the site perimeter, so changes to the gas system were not necessary. The 
concession stands are slabs on grade with a passive vent system. 

Phase 2 of The Rock development is proposed to include additional baseball fields on the West 
Landfill and possibly an inflated sports complex dome in the southwest comer of the West Landfill. 
The dome would provide for year-round baseball activities. 

Other potential development for The Rock includes a commercial and apartment area on the 
Wisconsin DOT Landfill and possibly realigning Crystal Ridge Drive to accommodate the commercial 
development. 

The following is a discussion on the County's landfill gas system, proposed interim improvements to 
the gas system, and compatibility with The Rock development. The improvements to the gas system 
are considered interim because the long-term objective of the County is to have no gas wells and 
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header below the Phase 2 sports fields. The objective for the long-term is to replace these wells with 
new wells outside the sports fields. 

West Landfill - The proposed baseball fields will affect gas wells G-23, G-24, and G-25, and 
condensate tank CT-4. The gas wells G-23 and G-25 can remain in place and a new lateral built with 
a remote well head located outside of the baseball fields for each. Gas well G-24 is located between 
two baseball fields and does not require a remote wellhead. The gas header from the new G-23 
wellhead to near the blower will be rerouted to prevent having the header within the baseball fields. 
The remote wellheads allow the gas well to be monitored for gas quality and can be adjusted for gas 
flow. The remote wellhead will not allow for leachate level monitoring as currently practiced, but 
leachate levels have not been an issue with these particular wells. 

The approach with remote gas wellheads is very practical and cost-effective. The existing wells are 
strategically located to be near the limits of waste, but within the waste mass sufficiently so that they 
produce good quality landfill gas and have a zone of influence to capture the gas and thereby control 
landfill gas migration. The remote wellhead approach will require a lateral from the gas well to the 
remote wellhead of approximately 120 feet or less. 

The existing header from gas well G-24 to the blower is sloped toward G-24 and ultimately to 
condensate tank CT-4. Condensate tank CT-4 would be abandoned and filled with flowable concrete. 
Condensate which formerly went to condensate tank CT-4 will now flow back into gas wells G-24 and 
G-25. This matter will need to be discussed with WDNR to obtain their permission. WDNR prefers 
the condensate to be collected but has allowed for condensate to be returned to the gas well in 
special cases requiring a retrofit such as a gas well at Doyne Park Landfill. If WDNR does not allow 
routing the condensate back to the gas well, a new condensate tank would be required near the well 
and outside the playing fields. 

The alternative to the remote gas wellheads for G-23 and G-25 would be to drill new wells outside the 
baseball fields to replace these two gas wells. There are locations to accommodate these wells. 
Additional header would be required for gas well G-25. If additional gas wells are planned for the 
dome area or along Crystal Ridge Drive, then the economics of drilling these wells would be more 
favorable. 

The sports complex dome has gas wells G-19, G-20, G-21, G-22, and G-26, and tank CT-5 located 
within the dome. The County's objective is to have no header, gas wells, or condensate tanks within 
the dome. The proposed solution would be to relocate the gas wells along the west and east sides of 
the dome and to provide new headers. Two condensate tanks, one on the west and one on the east 
sides of the dome are proposed. The gas wells would be about 30 feet east of the limits of waste, 
which should be far enough from the landfill sidewalls to allow the gas wells to be 20 to 30 feet deep. 
Gas wells in the area are currently about 22 to 40 feet deep. 

Leachate head wells LW-83 and LW-84 may conflict with a baseball field. If possible, lower the well 
height to make it flush with the ground and place in a vault. If the well is within the playing field, 
abandon the well and drill a new well outside the playing field. 

Wisconsin DOT Landfill - If The Rock develops on the Wisconsin DOT Landfill with retail stores and 
apartments, the County will need to expand the landfill gas well network along Crystal Ridge Drive to 
control landfill gas migration from the County's East Landfill. The Rock developer will be responsible 
for either removal of the waste, or creation of a landfill gas collection system to serve the Wisconsin 
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DOT Landfill. As previously noted in this report, gas probe GP-10 has consistently had methane 
levels of 50 percent by volume for over 14 years. Methane gas is explosive in the 5 to 15 percent 
range, and when levels exceed 15 percent, there will be levels in the explosive range in the vicinity as 
the landfill gas gets diluted with air. 

The County's landfill gas header will be increased in size to 12-inch diameter if the additional gas 
wells are installed along Crystal Ridge Drive. 
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3.0 Storm Water Assessment 

3.1 Current Storm Water System 
McClure Engineering Associates, Inc. prepared Storm Water Management Design Reports for The 
Rock at Crystal Ridge to address Phases 1 and 2 of the sports complex development. The Phase 1 
storm water management plan dated April 1, 2013, has been approved by both the City of Franklin 
and MMSD. The Phase 1 development is served by a storm water detention basin at the southeast 
corner of Phase I near the intersection of Crystal Ridge Drive and South 76 t h Street. 

The Phase 2 preliminary report is dated July 2, 2013. Phase 2 will be served by the Field 7 detention 
basin, Field 8 detention basin, and Field 12 swale. The report indicates since the property is a closed 
solid waste landfill and therefore previously developed, the proposed sports complex is classified as a 
redevelopment. The storm water management plans address a 2-year, 24-hour storm event and a 
100-year, 24-hour storm event. The allowable site discharge based on MMSD requirements for the 
site will be achieved by the proposed detention basins according to the McClure report. Secondly, the 
McClure report addresses Chapter NR 151 for storm water runoff requirements in terms of total 
suspended solids, peak discharge, and infiltration. The site is to achieve 40 percent total suspended 
solids removal, which is accomplished by evaluating the performance of the two detention basins and 
one swale and the weighted areas contributing to these detention features. McClure used the 
WinSLAMM 9.3.3 model to assess total suspended solids removal. 

Regarding the 2-year, 24-hour design storm and the 100-year, 24-hour design storm, the site meets 
the criterion for landfill post-development because the resulting flows are less than the existing 
discharge rates for Phases 1 and 2. 

Infiltration is addressed in the McClure report and found to be not applicable or minimal to the site due 
to the clay cover. 

The McClure reports document that the 40 percent total suspended solids removal will be achieved for 
both Phase 1 and Phase 2. From a landfill standpoint, storm water sediment management is most 
critical when the final cover is being constructed. Now that the landfill cover is already built, the 
primary storm water sediment objectives have been achieved. The proposed storm water detention 
basins will continue to accomplish sediment capture and retention of storm water to maintain storm 
water discharges for the sports complex less than the discharge flows during pre-development. 

The Phase 2 report is still draft and the Phase 2 development remains under review by the developer. 
The final version of the Phase 2 storm water management design report should be reviewed to 
determine if it complies with the requirements. 
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4.0 Conceptual Design Alternatives 

4.1 Introduction 
The existing landfill gas network consists of an active system with 26 gas extraction wells, and a 
blower and flare to control landfill gas migration to nearby homes. Phase 1 of The Rock sports 
complex was developed in 2012 and is located on the East Landfill. Phase 2 is proposed for the West 
Landfill in 2014. The Rock is considering development of retail and apartments on the former 
Wisconsin DOT Landfill located between Crystal Ridge Drive and Loomis Road. 

Milwaukee County requested AECOM to address the feasibility of a passive gas migration control 
system, to evaluate landfill gas system modifications for The Rock sports complex, and to consider a 
complete landfill gas system reconstruction to extend the system life for another 20 years. The 
following is a discussion of these topics. 

4.2 Passive Gas Migration Control System 
A perimeter passive gas migration control system would be used to vent landfill gas to the atmosphere. 
The passive gas system would require a cut-off trench. The system for Franklin Landfill would consist 
of a stone trench with a perforated pipe at the bottom and a geomembrane along the outside wall of 
the trench. The geomembrane will be on the side closest to the homes. A key element to the 
success of the passive gas trench is to tie the trench and geomembrane into either the groundwater or 
a clay layer to seal off any pathways and prevent the landfill gas from migrating below the trench. 

Franklin Landfill soil borings and landfill cross-sections prepared by Donohue for Milwaukee County in 
1977 were reviewed to determine depth of waste, groundwater levels, potential clay layers, and 
information on the original quarry sideslopes. 

The results from the review of the site soil borings and landfill cross sections indicate the depth to 
either groundwater or a clay layer is highly variable and ranges from about 18 to 50 feet deep. The 
specifics are as follows: 

1. From the Wolf Preservation Center on the northeast side of the site to the intersection of 
South 76 t t 1 Street and Crystal Ridge Drive, the approximate depth to either groundwater or a 
clay layer is 18 to 22 feet. 

2. Along Crystal Ridge Drive, the depth to either groundwater or a clay layer is about 50 feet. 

3. From Crystal Ridge Drive to near the existing blower, the depth to either groundwater or a 
clay layer is about 45 to 50 feet. 

4. There is no known subsurface data along the west side of Franklin Landfill to assess the 
feasibility of a passive gas trench. 

For the passive gas trench to be cost-effective and practical, the maximum depth is about 25 feet. If 
the depth to groundwater or a clay layer is greater than 25 feet, the passive gas trench may not be a 
suitable option due to costs, constructability issues, or would not be effective to control gas migration if 
it is not properly tied into a barrier layer such as clay or groundwater. 
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Based on a review of the technical literature, the maximum trench depth appears to vary with the 
installer depending on the equipment available. Some trench contractors can reach 25 feet deep, but 
cannot install a geomembrane. Another trench contractor claims to be able to reach 40 feet and 
install a geomembrane which can also be sealed with a vertical seam. The Franklin Landfill project 
would require trench depths of about 50 feet and available technology does not seem to meet this 
requirement. For the passive gas trench to be effective, the trench must be continuous and extend 
around the entire area where there is residential or commercial development. Secondly, the trench 
must terminate in either groundwater or clay. These two criteria are not possible to achieve at this site. 
Therefore, the passive gas trench is not a feasible option for this site. 

4.3 Landfill Gas System Modifications for The Rock 
Phase 1 of The Rock sports complex has been completed and the landfill gas system has been 
successfully incorporated into the development. Some minor modifications were made to lower 
leachate head wells including placing them in vaults to protect the well from damage and to allow 
continued monitoring. The landfill gas system is primarily located along the east perimeter of the 
sports complex for Phase 1 and, therefore, conflicts with the sports fields were avoided. 

Phase 2 consists of development of the sports complex on the West Landfill. Additional baseball 
fields and an inflated sports complex dome are proposed. The actual layout for Phase 2 is still being 
determined by The Rock developer. Section 2.1.7 of this report presents the proposed approach for 
landfill gas system modifications for Phase 2. 

A third phase of The Rock is being considered by the developer to build retail and apartments on the 
Wisconsin DOT Landfill as discussed in Section 2.1.7 of this report. If this third phase is implemented, 
Milwaukee County will need to expand the landfill gas system for the East Landfill along Crystal Ridge 
Drive to control landfill gas migration from the East Landfill. In addition, the developer will need to 
address landfill gas collection on their property due to the historic elevated levels documented at gas 
probe GP-10 located on the Wisconsin DOT Landfill property. 

The addition of more gas wells along Crystal Ridge Drive may require adding another header or 
replacing the existing gas header with a larger pipe to accommodate the increased landfill gas flow. 
Blower and flare capacity will likewise need to be evaluated. 

4.4 Complete Landfill Gas System Reconstruction 
The landfill gas collection system along South 76 t h Street was constructed in 1995. The balance of 
the landfill gas system was constructed in 1998. Milwaukee County is interested in determining the 
extent of improvements necessary to upgrade the landfill gas system to serve the site for the next 
20 years. 

In general, the landfill gas system has performed well and has controlled landfill gas migration. There 
have been isolated elevated methane levels in some gas probes and incidents of header sagging and 
clogging. Corrective action was taken to determine the cause for the elevated levels in affected gas 
probes and then the header was repaired, or the gas wells were adjusted to improve the gas system 
performance. Gas probe GP-10, located in the Wisconsin DOT Landfill, consistently has 50 percent 
methane by volume which is understandable because this landfill does not contain a landfill gas 
collection system. 
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The challenges with the existing landfill gas system are as follows: 

1. Differential Settlement of the Waste - The landfill waste continues to decompose, which 
results in differential settlement. The settlement can cause the gas header to settle, which 
creates a low point in the pipe in which condensate can collect resulting in a restriction or 
plugging of the header pipe. Depending on the location of the blockage, it can have a 
detrimental effect on the gas system performance. The corrective action is typically to relay 
the header, which is an on-going O&M issue and can be costly. 

2. Header Slope Limitations - The landfill gas system is located along the landfill perimeter 
which is relatively flat. The header slope is about 3 percent, which is considered on the lower 
end of preferred slope. A steeper slope on the header would better accommodate pipe 
settlement, but must be balanced against additional condensate tanks or layout of a new 
header using the final cover soils to increase header slope where possible. On the West 
Landfill, the header was installed at the top of waste, and then clay fill plus the final cover 
were installed above the header. This soil layer varies from 4.5 to about 10 feet. We 
recommend installation of new headers with better slopes and additional condensate 
collection tanks because there will be more low points in the header. Also, we recommend 
replacing all of the well heads and vaults; the well heads because of age and the vaults 
because the 4-foot diameter vaults are too restrictive and 6-foot diameter vaults are preferred. 

3. Blower Capacity - The header settlement causes pipe restrictions which results in increased 
frictional losses in the header. The Wisconsin Administrative Code NR 504.08(2)(j) requires 
10 inches of available vacuum at the farthest well from the blower. The blower currently 
provides a fraction of 1 inch at the farthest well from the blower, resulting in smaller zones of 
influence in the extraction wells located at the farther reaches of the gas system. 

We recommend the existing blower be overhauled or replaced to improve performance, 
whether or not any additional wells are installed. The existing blower is Lamson Model 403-
GB, 7.5 HP, 3-phase, 230/460-volt, 60 Hz. The blower capacity is 500 scfm, 30 inches W.C. 
inlet vacuum, and 8 inches discharge pressure. 

The additional wells proposed along Crystal Ridge Drive will increase the gas flow and require 
more flow capacity for the blower. The result will be a need for more flow capacity at a higher 
vacuum for the blower. 

4. Flare Capacity - The existing flare is a 4-inch diameter steel pipe with a 6-inch diameter tip 
having a maximum capacity of 750 scfm and manufactured by LFG Specialties, Inc. The flare 
will be replaced with an 8-inch diameter utility flare based on the anticipated increase in gas 
flow. The existing flare is a 4-inch diameter flare. The larger flare is needed if The Rock 
development on the DOT Landfill occurs. 

5. Gas System Coverage - The future retail and apartment development of the Wisconsin DOT 
Landfill by The Rock will require a gas system expansion along Crystal Ridge Drive to control 
landfill gas migration from the East Landfill toward the proposed development. 
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6. No Looped Landfill Gas System - Ideally, a landfill gas system should be looped to allow 
landfill gas to travel more than one route in case the primary route encounters a pipe 
blockage. In the Franklin Landfill case, the gas system is along the perimeter and looping the 
header would add more than $500,000 to the project cost. For this reason, a looped system 
is not recommended. 

7. Landfill Gas System Network - The existing landfill gas system consists of a header along 
the east, south, and west sides of Franklin Landfill. Extraction wells are located along the 
east and west sides to control landfill gas migration because of the nearby homes. 

The north and central part of Franklin Landfill does not have any landfill gas collection system 
because there has not been a need. There has been new development in this area. 
However, the development does not include sizable enclosed buildings. The sports complex 
consists of baseball fields which do not require gas migration control. Small concession 
stands have passive gas venting below the concrete slab. Based on the current sports 
complex layout, there does not appear to be a need to expand the active gas collection 
system to the central part of Franklin Landfill. 

8. Gas Quality - The landfill continues to generate landfill gas. Waste composition seems to 
include a lot of wood products which decay slowly. Gas quality over the last 14 years has 
been fairly consistent and there does not appear to be any appreciable decrease in the 
methane quality. This trend is fairly consistent and the methane gas quality is expected to 
continue based on the site history. 
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5.0 Interim Modification Design 

5.1 Proposed Improvements to The Rock 
Phase 2 of The Rock sports complex development is proposed for 2014. Interim modifications to the 
landfill gas system are proposed to alleviate conflicts with Phase 2 development until a long-term 
reconstruction can occur. Section 2.1.7 of this report discusses the proposed interim improvements. 

Phase 2 of The Rock development will include additional baseball fields on the West Landfill and 
possibly an inflated sports complex dome in the southwest comer of the West Landfill. The dome will 
provide for year-round baseball activities. 

The improvements to the gas system are considered interim because the long-term objective of the 
County is to have no gas wells and header below the Phase 2 sports fields. The objective for the 
long-term is to replace these wells with new wells outside the sports fields. 

5.2 Description of Interim Improvements 
The interim gas system improvements for Phase 2 of The Rock development are as follows: 

• Provide a remote well head for gas wells G-23 and G-25. 

• Provide a lateral from the G-23 and G-25 well to the remote well head which requires about 
120 feet or less of lateral. 

• Abandon condensate tank CT-4 by filling the tank with flowable concrete. 

• Leachate head wells LW-83 and LW-84 may conflict with the baseball field. If possible, lower 
the well height to make it flush with the ground and place it in a vault. If the well is within a 
playing field, abandon the well and drill a new well outside of the playing field. 

• DNR approval will be necessary to allow condensate to be drained back to the gas wells G-23 
and G-25. 

If the inflatable dome is implemented, the following gas system improvements are proposed: 

• Provide new gas wells G-19R, G-20R, G-21R, G-22R, and G-26R. 

• Abandon condensate tank CT-5 using flowable concrete. 

• Abandon gas wells G-19, G-20, G-21, G-22, and G-26. 

• Replace the gas header with a new header located on the west and east sides of the dome. 

• Maintain access to allow a septic tank hauler truck to pump out condensate from the two new 
condensate tanks. 

• Provide two new condensate tanks on the west and east sides of the dome. 
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5.3 Estimated Construction Cost 
See estimated construction costs for LFG system interim improvements on Table 1. This cost 
estimate does not include the gas system improvements to accommodate the inflatable dome. Refer 
to Table 2B for costs associated with the dome. 
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6.0 Preliminary Design of Selected Alternative 

6.1 Overview of Alternatives 
Alternatives to control landfill gas migration were assessed including a passive gas system and an 
active gas system. An active gas system is currently in operation at the site. 

A passive gas system consisting of a cut-off trench was evaluated. The trench would follow the 
Franklin Landfill site boundary starting in the northeast corner of the site near the Wolf Preservation 
Society, and continue along South 76 t h Street to the Crystal Ridge Drive to the blower/flare station, 
and continue along the western site boundary. The passive gas system was eliminated from 
consideration because the cut-off trench should terminate in either groundwater or a clay layer. The 
depth to either groundwater or clay is in the range of 18 to 50 feet for most of the site. Information on 
the west side of the site on subsurface conditions is not available. Trenching technology does not 
meet the project requirements. Trenching machines do not reach this deep. 

Continuation of the active gas system is proposed for the long-term control of landfill gas migration. 
Interim gas system improvements are proposed to accommodate the Phase 2 development of The 
Rock. Long-term gas system improvements are proposed to extend the gas system life for the next 
20 years. The following landfill gas system improvements are proposed for the long-term: 

A. Wisconsin DOT Landfill Development 

If The Rock develops the Wisconsin DOT Landfill into commercial businesses and apartments, the 
County will need to expand the gas well network along Crystal Ridge Drive to control landfill gas from 
migrating from the East Landfill. A series of gas wells placed approximately 100 feet on center are 
proposed. A new header is proposed to have the flow capacity to handle the additional wells. The 
new header would start near gas well G-7 and end near the blower. 

B. Blower/Flare Capacity 

A new blower is proposed to increase the flow capacity to handle the additional wells along Crystal 
Ridge Drive. In addition, the blower will have increased vacuum capability to provide a minimum of 
10 inches water column of vacuum at the farthest well from the blower. 

The flare will be replaced with a larger flare if the DOT Landfill is developed, resulting in more LFG 
flow. 

C. Other Header Improvements 

The header along the west side of the site could be relaid by placing the header within the final cover 
and clay fill. This final cover soil layer is about 4.5 to 10 feet thick. This could increase the header 
slope. 

The header on the east side near South 76 t h Street has less cover which will limit the header slope. 
Within the last several years, this header required pipe repairs due to sags in the header. A new 
header is proposed to provide improvements and reliability to the header. 
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6.2 Basis of Design 
The basis for the gas design for the long-term is as follows: 

• Blower: Increase the blower capacity to include the additional wells along Crystal Ridge Drive, 
and to provide 10 inches water column of vacuum as per the code. If the wells along Crystal 
Ridge Drive are not required because the adjacent DOT Landfill is not developed, then keep 
the blower capacity the same as currently provided, but increase the vacuum capability. 
Current blower capacity is 500 scf. Consider 1,000 scf capacity if the DOT Landfill is 
developed. The associated vacuum requirements will be finalized during design but will be in 
the range of 50 inches W.C. inlet vacuum, and 10 inches W.C. discharge pressure. 

• Flare: If The Rock development occurs on the DOT Landfill, more LFG flow will result and the 
flare will be increased in size from the existing 4-inch diameter to an 8-inch diameter flare. 

• Header: Relay the header for the entire collection system to increase its slope. Increase the 
header size along Crystal Ridge Drive from 8-inch diameter to 12-inch diameter if the DOT 
Landfill gets developed. The goal is to keep the header outside of structures and minimize 
header below roads and parking lots. The header along South 76 t h Street will be increased 
from 6-inch to 8-inch diameter. 

• DOT Landfill: The developer would be responsible for landfill gas control within the DOT 
Landfill. The County is responsible for landfill gas control from the East Landfill. 

• Condensate Tanks: Provide additional condensate tanks necessary to increase the header 
slope. Consider 500-gallon capacity, steel, A-100 double-wall tanks with a minimum 6-month 
storage capacity. Provide solar-powered level sensor and alarm for new and existing tanks. 

• Blower Controls: Consider upgrade to the current controls, use cell phone for dialer, and 
consider similar control strategy for the operation. 

• Access Points: Additional header access points are proposed at approximately a 500-foot 
spacing. The access points will consist of long sweep bends to access the header. The long 
sweep bends will be placed to allow accessing the header from two directions. Similar 
access points along Crystal Ridge Drive have allowed staff to inspect the header with a video 
camera to observe for condensate blockage, plus the access points allowed a commercial 
tanker truck to use hoses to pump out the condensate from the header as a temporary 
measure to regain vacuum in the header until a permanent repair could be made. The 
access points will be capped in a valve vault at the ground surface. 

• Flare Exemption: A field test can be performed to determine if the flare operation is 
necessary. A gas sample from the blower will be collected in a Suma canister and analyzed 
at a lab for vinyl chloride and benzene, which are the two primary emission constituents of 
concern by DNR. The estimated hours of operation, flow rate, and constituent concentration 
will be used to compare the tested emission to the DNR air emission limits. If the test values 
are less than the DNR allowable emissions, the site would be eligible for a flare exemption. 
We did this approach for Doyne Park and were successful in eliminating the flare from the 
design. The estimated fee for this flare test is about $10,000. 
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• Well Heads: New well heads will replace the existing well heads to provide long-term 
reliability. New 6-foot diameter concrete vaults will replace the 4-foot diameter vaults. The 
new vaults will provide more room to access the well heads. 

6.3 Estimated Construction Cost 
See estimated construction costs for LFG system long-term improvements on Tables 2A and 2B. The 
long-term gas system improvements are shown in these two tables. Table 2A considers the County's 
cost for long-term improvements for the entire site (i.e., replacement of existing system). The costs for 
The Rock development are separate and are contained in Table 2B. The total long-term estimated 
construction costs including The Rock development and the County's planned improvements are the 
sum of the costs contained in Tables 2A and 2B. The County's investment for the long-term use of 
the gas system, as shown in Table 2A, is estimated at $1,369,000. The cost for The Rock 
development is separate from this estimate. 

If The Rock wishes to develop the DOT Landfill, the County's gas system along Crystal Ridge Drive 
will need to be upgraded to include about 21 additional wells and a 12-inch diameter header to 
replace the existing 8-inch diameter header. The gas system improvements required for Franklin 
Landfill if the Rock development occurs are summarized in Table 2B. Key considerations are 
summarized as follows: 

• The estimated cost for the gas system improvements is $1,273,000. 

• These costs are the incremental costs above the amount shown in Table 2A for the Rock 
development to be implemented and would be the responsibility of The Rock to pay. 

• The scope of the gas system improvements includes the Sport Plex Dome and development 
on the DOT Landfill. 

• The Rock developer would need to address landfill gas control on the DOT Landfill and these 
costs are not part of the Table 2B cost estimate. 

• The estimated costs shown in Table 1 for interim improvements to develop baseball fields in 
Phase 2 are exclusive of the costs shown in Tables 2A and 2B. These baseball fields are 
shown in the Rock's Master Plan 5B and 5C. 

6.4 Summary 
In summary, major improvements are recommended for the landfill gas system to extend its long-term 
life. The existing system has served the County well by providing landfill gas migration control. As the 
landfill settles, relaying the header will be necessary. The Rock development will require gas system 
improvements as presented in this report. Improvements to the blower/flare system are 
recommended to increase the blower's flow and vacuum capacity as well as to upgrade the 
instrumentation and controls to develop a dependable, robust gas system. 
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Franklin Landfill Pre-Design Report 

Table 1 

Milwaukee County 
Franklin Landfill 

LFG System Interim Improvements 
(Modifications for "The Rock") * 

Budget Cost Estimate 
March 2014 

Item Quantity Unit Unit Price Total 
1. Mobilization/Demobilization 1 Lump Sum $3,000 $3,000 
2. Abandon Condensate Tank 1 Each $3,000 $3,000 
3. Well Head Assembly 2 Each $1,500 $3,000 
4. Install Remote Well Head in Vault 2 Each $3,000 $6,000 
5. 6 '0 Precast Concrete Vaults 2 Each $2,500 $5,000 
6. Install Interim 6" Remote Laterals 250 Lin. Ft. $50 $12,500 
7. Install New Header 260 Lin. Ft. $70 $18,200 
8. Install New Condensate Tank, Solar 

Panel, and Level Alarm 
1 Each $12,000 $12,000 

9. Install Leachate Wells and 12" Vaults 
at Grade 

2 Each $1,500 $3,000 

10. Site Restoration 1 Lump Sump $5,000 $5,000 
11. Waste Relocation On Site 1 Lump Sump $5,000 $5,000 
12. Construction Administration 1 Lump Sump $5,300 $5,300 

Subtotal $81,000 
Contingency (30%) $25,000 

Owner Services (1%) $1,000 
Construction Management (5.5%) $5,000 

Permitting $5,000 
Construction Observation (10%) $8,000 

Engineering Design (8%) $7,000 
Total Budget Estimate $132,000 

* Based on The Rock proposed improvements in western area for baseball fields and excludes the 
Sport Plex Dome. 

Note: The estimated costs in Table 1 are exclusive from the costs in Table 2B. 
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Franklin Landfill Pre-Design Report 

Table 2A 

Milwaukee County 
Franklin Landfill 

LFG System Long-Term Improvements * 
Budget Cost Estimate 

May 2014 

Item Quantity Unit Unit Price Total 
1. Mobilization/Demobilization 1 Lump Sum $20,000 $20,000 
2. Replace Well Head Assembly on 

Existing Wells 
26 Each $1,500 $39,000 

3. Install New Condensate Tank, Solar 
Panel, and Level Alarm 

6 Each $12,000 $72,000 

4. Install 8" Header 7,000 Lin. Ft. $70 $490,000 
5. Install Laterals 1,000 Lin. Ft. $50 $50,000 
6. Install Header Access Points 10 Each $4,000 $40,000 
7. 6' <t> Precast Concrete Vaults 26 Each $2,500 $104,000 
8. Blower & Controls Improvements 1 Lump Sum $370,000 $370,000 
9. Electrical Work & Upgrades 1 Lump Sum $60,000 $60,000 
10. Site Restoration 1 Lump Sum $80,000 $80,000 
11. Waste Relocation On-Site 1 Lump Sum $50,000 $50,000 
12. Clearing 1 Lump Sum $30,000 $30,000 
13. Construction Administration 1 Lump Sum $40,000 $40,000 

Subtotal $1,445,000 
Contingency (30%) $434,000 

Owner Services (1%) $15,000 
Construction Management (5.5%) $80,000 

Permitting $60,000 
Construction Observation (10%) $145,000 

Engineering Design(8%) $116,000 
Total Budget Estimate $2,295,000 

* This table shows estimated costs for the County to upgrade the LFG system for the long-term without 
The Rock development. 
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Franklin Landfill Pre-Design Report 

Table 2A Cost Components 

Milwaukee County 
Franklin Landfil l 

LFG System Long-Term Improvements * 
Budget Cost Estimate 

May 2014 

* This table shows estimated costs for the County to upgrade the LFG system for the long-term without 
The Rock development. 

1. Mobilization/Demobilization: Costs to mobilize construction equipment and demobilize. 

2. Replace Well Head Assembly on Existing Wells: Cost associated with 26 existing wells. 

3. Install New Condensate Tank, Solar Panel, Level Alarm: Install 6 new tanks and associated 
equipment to serve the LFG system. More tanks are necessary due to proposed increased 
header slopes resulting in more low points needing condensate collection. 

4. Install 8" Header: 7,000 feet of header is estimated to replace the entire LFG system. 

5. Install Laterals: 1,000 feet of LFG laterals are estimated to replace the existing laterals. 

6. Install Header Access Points: 10 access points are estimated over the entire system. 

7. 6-Foot <t> Precast Concrete Vaults: All the 4-foot diameter concrete vaults will be replaced with 
6-foot diameter vaults at 26 locations. 

8. Blower & Controls Improvements: System upgrades are proposed to extend the life by 20 years. 
A new flare, blower, and controls are proposed. 

9. Electrical Work and Upgrades: Electrical work will upgrade the existing system. 

10. Site Restoration: The site will be restored following the LFG system construction. 

11. Waste Relocation On-Site: Waste relocated on-site and covered with clay and topsoil. 

12. Clearing: Site clearing for construction. 

13. Construction Administration: Contractor's cost for insurance, submittals, and administration of 
contract. 
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Franklin Landfill Pre-Design Report 

Table 2B 

Milwaukee County 
Franklin Landfill 

LFG System Long-Term Improvements Required Due to The Rock Development * 
Budget Cost Estimate 

March 2014 

Item Quantity Unit Unit Price Total 
1. Mobilization/Demobilization 1 Lump Sum $10,000 $10,000 
2. Vertical Gas Wells: 3' a Boring, 

Dispose Waste On-Site; Average 40' 
Deep x 27 Wells 

1,080 Vert. Ft. $110 $118,800 

3. Well Head Assembly 25 Each $1,500 $37,500 
4. 6' 0 Precast Concrete Vault 27 Each $2,500 $67,500 
5. Relocate Well Head Assemblies 2 Each $1,000 $2,000 
6. Abandon Wells 7 Each $1,000 $7,000 
7. Abandon Header - Plug and Leave 8 Locations $500 $4,000 
8. Abandon Condensate Tank 2 Each $3,000 $6,000 
9. Cost Upgrade to install 12" Header 
Instead of 8" Header ** 

2,300 Lin. Ft. $30 $69,000 

10. Install New Blower/New Flare & 
Controls 

1 Lump Sum $270,000*** $270,000*** 

11. Electrical Work for New Blower 1 Lump Sum $40,000 $40,000 
12. Site Restoration 1 Lump Sum $60,000 $60,000 
13. Waste Relocation On-Site 1 Lump Sum $60,000 $60,000 
14. Clearing 1 Lump Sum $30,000 $30,000 
15. Construction Administration 1 Lump Sum $25,200 $25,200 

Subtotal $807,000 
Contingency (30%) $242,000 

Owner Services (1%) $8,000 
Construction Management (5.5%) $45,000 

Permitting $25,000 
Construction Observation $81,000 
Engineering Design (8%) $65,000 

Total Budget Estimate $1,273,000 

* Assumes Phase 5C Rock development on DOT Landfill and western area including Sport Complex 
Dome. The costs shown in this table are The Rock development's share for LFG system improvements. 

** Cost is incremental cost for installing 12" header instead of 8" header. 

*** Cost is incremental cost for new larger blower, new larger flare and controls. 
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Franklin Landfill Pre-Design Report 

Table 2B Cost Components 

Milwaukee County 
Franklin Landfill 

LFG System Long-Term Improvements Required Due to The Rock Development * 
Budget Cost Estimate 

March 2014 

* Assumes Phase 5C Rock development on DOT Landfill and western area including Sports Complex 
Dome. The costs shown in this table are The Rock development's share for the LFG improvements. 
These costs are in addition to the costs shown on Table 1 and Table 2A. 

1. Mobilization/Demobilization: Costs to mobilize construction equipment and demobilize. 

2. Vertical Gas Wells: Install 25 gas wells. Most of the wells will be located along Crystal Ridge 
Drive if development occurs on the DOT Landfill. These wells will be primarily located on the 
East Landfill. 

3. Well Head Assembly: Provided for the new vertical wells. 

4. 6-Foot O Precast Concrete Vaults: Provided for the proposed wells and relocated wells. 

5. Relocate Well Head Assemblies: Relocate two well head assemblies on the west side. 

6. Abandon Wells: Abandon 7 wells on the west side. 

7. Abandon Header - Plug and Leave: Abandon header and plug to accommodate new header. 

8. Abandon Condensate Tank: Abandon two tanks by filling with flowable grout located on the west 
side. 

9. Cost Upgrade to Install 12-Inch Header Instead of 8-Inch Header This cost is the incremental 
cost to install a 12-inch header instead of the 8-inch header along Crystal Ridge Drive. The 
larger header is proposed due to the additional wells along Crystal Ridge Drive. 

10. Install New Blower/New Flare and Controls: Cost includes new blower for larger gas flows, new 
flare due to larger gas flows, and controls. Cost is the incremental cost for a new larger blower 
and new larger flare and controls. 

11. Electrical Work for New Blower: Electrical work for improvements. 

12. Site Restoration: Restoring the grass in the disturbed area. 

13. Waste Relocation On-Site: Waste relocated on-site and covered with clay and top soil. 

14. Clearing: Site clearing for construction. 

15. Construction Administration: Contractor's cost for insurance, submittals, and administration of 
contract. 
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