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 February 8, 2016 
 
To All Interested Consultants 
 
 

Project : Franklin Landfill Infrastructure, Phase 3 
 

Project No.:   V022- 16802 
             

Subject :  REQUEST FOR PROPOSAL (R.F.P.) 
 
Milwaukee County Department of Administrative Services is requesting proposals for professional 
consulting services related to the reconstruction of aging landfill infrastructure associated with a 
landfill gas control system located in Franklin, WI. This infrastructure may include: landfill gas 
extraction system, flare station, condensate tanks, landfill cap, landfill monitoring wells, and gas 
probes, etc. The consultant shall review and become familiar with the existing landfill systems, 
conditions of closure documents, planning documents, and current O&M practices. The 
consultant will design and prepare bid documents and provide engineering support during 
construction. 
 
Milwaukee County seeks to implement financially feasible, technologically sound strategies to 
conserve energy and surpass current norms for water conservation, waste management/recycling 
and the quality of indoor environment, while maintaining the safety of residents in adjoining 
neighborhoods.  The County will require that these priorities be considered in the design of this 
project where applicable.  
 
There is a minimum 25% DBE requirement for this project. Proposals should describe how the 
Consultant will meet this requirement. 
 
 
I. BACKGROUND  
 
The Franklin Landfill (formerly referred to as the Crystal Ridge Landfill) is a 114-acre site that 
began filling operations in 1955.  Although documentation of the types of waste deposited at the 
landfill is not available, it is believed that the landfill was used for disposal of non-hazardous and 
non-toxic waste.  Fill materials are believed to have included commercial and industrial wastes, 
construction and demolition debris, waste generated by the Milwaukee County Park system, and 
soils and waste materials collected by the County Highway Maintenance Division.  The landfill is 
estimated to contain about 5.7 million cubic yards of material.  The landfill, located northwest from 
the intersection of 76th Street and Rawson Road in Franklin (see Figure 1), was closed in 1981. 
 
Between 1994 and 1998, a perimeter landfill gas control system was installed at Franklin Landfill 
to prevent the off-site migration of landfill gas.  The system currently includes 26 gas extraction 
wells, six underground condensate tanks, and a flare station.  In addition, methane detectors were 
installed in the basements of local residents.  The layout of the gas probes and extraction system 
for Franklin Landfill is illustrated on Figure 2.  The gas extraction system was constructed in two 
phases. The first phase was constructed with wells located along the eastern perimeter of the 
site.   At that time the flare was located in the northeastern corner of the site.   In response to 
observed gas migration towards the homes located to the west of the site, a phase II was 
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constructed with gas extraction wells located along the western perimeter and some interior to 
the western section of the site.  The flare station was relocated in between the first and second 
phases.  
 
The flare currently operates in intermittent fashion because methane levels are marginal for 
supporting auto-combustion.  The extraction blower extracts gas and moves it to the flare.  The 
flare burns the gas and shuts down when the gas quality becomes too lean to support auto-
combustion.  The system shuts down for a period of time (several hours) set by a timer and then 
re-starts the cycle.   There is an auto-dialer in the control panel that sends a message to a set 
phone number in the event of a system failure.  Otherwise, there are no remote controls for system 
operation or means of remote monitoring of system operation. 
 
Condensate that develops in header lines is collected in several condensate tanks situated 
around the site.   Removal of condensate is typically accomplished using vacuum trucks from 
contracted services.  
 
Since the gas extraction systems were placed into operation, Milwaukee County has been 
responsible for their operation.  This responsibility includes the monitoring of landfill gas 
concentrations in gas monitoring probes along the perimeter of these sites, adjustments to the 
gas extraction systems to ensure no migration beyond the property line, removal and disposal of 
condensate collected in tanks, responding to system failures or citizen complaints, and reporting 
of results to the WDNR.  In addition, Milwaukee County has been responsible for the monitoring 
of groundwater quality and residential well quality in the immediate vicinity of the Franklin Landfill.  
These activities have been performed largely through professional service contracts.  The current 
service contract is with SCS Engineers. 
 
Decomposition of waste and related waste settlement over time has caused uneven settlement 
of gas extraction laterals and headers at various locations across the site.  This has resulted in 
operational problems due to accumulation of condensate in sagged areas and plugging of lines.  
This has required repairs and replacement of segments of laterals and header lines at various 
locations.  In some instances, the sagged sections were excavated, raised and backfilled 
underneath.   Based on past history and experience, the settlement and plugging of headers is 
expected to re-occur, barring the reconstruction of the lines in ways that accommodate settlement.  
 
The property is currently leased and under development for active recreational purposes, 
principally for baseball and softball.  The lessee began construction of the baseball fields in 2012 
on the eastern portions of the property and has developed conceptual plans for construction of 
fields on the western portions of the property.  Figure 3 illustrates the layout of the fields 
constructed to date (Phase I in bold) and also illustrates the layout of proposed fields (grey/faded 
lines).   Figure 3 also illustrates how the proposed fields to the west overlay existing landfill gas 
system components, and so present a conflict in the operation of the gas system and athletic 
fields. 
 
The property located immediately south of Crystal Ridge Drive (WisDOT site) is currently 
undeveloped, but a prospective purchaser is proposing to buy and develop that land for 
commercial use (see Figure 4).  If that property is fully remediated and developed for commercial 
use, the existing gas migration control system will need to be expanded to prevent migration onto 
that land.  In 2014, AECOM prepared a pre-design report (Appendix F) that presented a 
conceptual plan for adding extraction wells to the west of Crystal Ridge Drive (Figure 5). 
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 II. SCOPE OF CONSULTANT SERVICES 

 
The successful consultant shall provide all services as specified per the standard terms and 
conditions of the Milwaukee County Department of Administrative Services Consultant 
Agreement for Professional Services  (Type C) (See Appendix A for sample). 
 
 
1. GENERAL REQUIREMENTS 

The consultant will review prior design plans, reports, and other information as needed to become 
thoroughly familiarized with the existing system design and operational goals.  The consultant will 
evaluate how the system should be expanded (eg., additional extraction wells) to prevent off site 
migration.  The design shall take into consideration both the proposed developments on the 
western acreage and the former WisDOT site.  

The property is owned in part by the County Parks Department and is being leased.   While these 
parties will be involved in the design process, the coordination and direction of the consultant shall 
be through the Environmental Services Unit of the Department of Administrative Services.    

2. BASIC SERVICES 
 

Task 1 – Establish Basis of Design 

• Based upon current landfill gas collection system configuration, its current condition and 
future performance requirements, the proposed site redevelopment plans, including 
redevelopment of the former WisDOT property south of Crystal Ridge Drive, the 
proposed development of the western acreage, and regulatory requirements, prepare a 
basis-of-design report that defines the criteria and key assumptions that will be used in 
developing the final design. The basis-of-design report shall address the landfill gas 
collection and treatment (flare) system, as well as condensate management and gas 
monitoring system.  

Task 2 – Preliminary Design 

• Prepare a set of preliminary design (30% complete) plans and technical specifications 
for review.  

Task 3 – Final Design 

• Prepare a detailed design for bidding and construction and develop an Engineer’s Cost 
Estimate for the detailed design.  Provide sets of intermediate (60%) and pre-final (90%) 
design plans and technical specifications for review, prior to preparing the final (100%) 
design. 

Task 4 – Meetings 

• Attend meetings to discuss project progress, review deliverables, and discuss your 
proposed designs. 
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Task 5 – Services During Construction 

• Provide review of contractor submittals and shop drawings. 
• Provide on-site observation of construction for purposes of documenting and ensuring 

general conformance with the drawings and specifications. 
• Prepare any reports required by the WDNR to document the changes to the system. 

 

3. QUALITY CONTROL 
 
Milwaukee County reserves the right to request partial or full reimbursement from consultants 
for change orders resulting from errors and omissions in the services they are contracted to 
provide.  
 
 
III. PROJECT SCHEDULE 
 

1.  February 8, 2016 - Issue Request for Proposal 
2.  February 17 – Pre-proposal meeting   

An optional pre-proposal meeting will be held  
2:00PM  February 17, 2016 
633 West Wisconsin Ave., Room 1014, Milwaukee  

3.  February 25 – RFP due  
4.  March 11 -  Consultant award (projected) 
5.         April 15 – Anticipated contract execution 
6.         June 3 -  Basis-of-Design Report complete 
7.         August 1 – Final design complete 
8.         August 10 – Advertise Bid 
9.  September 16 -  Issue NTP 
10.  November 18 -  Substantial completion 
 

 
 
IV. RELATED WORK BY OTHERS  
 
Copies of annual operational reports and designs are available for review at Milwaukee County 
offices upon request. 
 
 
V.  PROPOSAL CONTENT 
 
The proposal shall conform to Milwaukee County's Proposal Preparation, Submission and 
Evaluation Guidelines (see Appendix E).  The proposal shall include the Consultant Proposal 
Form (see Appendix B) and the following information: 
 
Cover:  Include project number and name, project location, consultant's name, address, 
telephone number, FAX number, e-mail address, proposal date, etc. 
 
Table of Contents: Include an identification of the material by section and page number. 
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Letter of Transmittal: The name and description of the organization submitting the proposal 
briefly stating the proposer’s understanding of the service to be provided. 
 
Organization’s Experience: Include a list of similar projects that the organization has 
participated on in the past five (5) years.  Attach a separate sheet for each project, up to five (5) 
maximum, giving a brief description of each project and the organizations participation.  
 
Project Organization and Staff Experience:   Include an organizational structure of the project 
team, including the relationship of the sub-consultants to be used for this project.  The name of 
the Principal In Charge of this project along with their Professional Registration Number in the 
State of Wisconsin must be clearly indicated in this section of the proposal, along with the name, 
occupation and title of the Project Manager who will be in charge of this project.  Provide a resume' 
for each individual involved in the project, and include their name, title and/or duties for the project, 
professional registration, relevant certifications, a brief description of related experience including 
time contribution in this capacity to past projects, and qualifications. Provide a description of your 
staff’s experience with sustainable design or related work. 
 
Sub-Consultants:  Indicate the names and addresses of any sub-consultants and/or associates 
proposed to be used in this project.  State the capacity they would be used in and the 
approximate percentage of the total services they would provide.  Also state their past experience 
in the field.  

 
Project Approach: Provide a detailed description of your understanding of and approach to 
each part of the “Scope of Services” section of this RFP.  

 
Scheduling:  Will be based on contractor schedule.  Base proposal on schedule provided in this 
RFP. 
 
Constant Effort: Provide a detailed breakdown of the direct hours by task, position, and person 
to complete the project as described in this RFP. Complete the following forms found in Appendix 
B: Supplemental Form A, Attachment B-1 (Manpower, Direct Salary Rate and Overhead factor 
Schedule), Attachment B-2 (overhead rate form). 
 
Include a $5,000 Miscellaneous Allowance in your proposed expenses. 

 
DBE Goals: This project has a Disadvantaged Business Enterprise (DBE) participation goal of 
25%. The award of this contract is conditioned upon your good faith efforts in achieving this goal, 
and you must document those efforts. Proposals must state how you will meet the goal, including 
identifying the DBE firm(s) by name, the scope(s) of work/service(s) to be provided, the dollar 
amount(s) of such work, and the percentage of the DBE goal to be met. Failure to do this will 
result in a determination of non-responsiveness, and rejection of your proposal. During the 
contract period, the successful proposer shall use the County’s online reporting system to 
document DBE participation. The DBE requirements and forms to be submitted are in Appendix 
C. 
 
A necessary step in the good faith efforts process is contacting Community Business 
Development Partners at 414-278-4747 or cbdp@milwaukeecountywi.gov for assistance in 
identifying DBEs and understanding the County’s DBE Program procedures. The official 
directory of eligible DBE firms can be accessed by the following link: 

 
https://app.mylcm.com/wisdot/Reports/WisDotUCPDirectory.aspx 
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Quality Control: Describe your company’s role and individuals involved in documenting quality 
control on the project.    
 
Fee Proposal:   The fee for this project shall be clearly stated in the proposal as a lump sum 
not-to-exceed fee for basic services and broken down for five primary project tasks. A dollar 
amount for reimbursable items as described in the proposal shall also be clearly stated. The 
Consultant Proposal form in Appendix B shall be completed indicating the "basic services" 
amount and the "reimbursables" amount. Failure to complete the Consultant Proposal form may 
result in rejection of the proposal. Progress payments for those services will be made as stated 
in the professional service agreement in Appendix A.  
 

VI.  PROPOSAL EVALUATION 
 
See the attached Milwaukee County Proposal Preparation, Submission and Evaluation 
Guidelines for the evaluation criteria (Appendix E).  Proposers must recognize this is not a bid 
procedure, and a Professional Services agreement will not be awarded solely on the basis of the 
low fee proposal.   
 
Milwaukee County reserves the right to accept or reject any and all proposals, issue addenda, 
request clarification, waive technicalities, alter the nature and/or scope of the proposed project, 
request additional submittals, and/or discontinue this process.  
 
 
VII.  GENERAL REQUIREMENTS 
 
1. The successful consultant and/or any contractor affiliated with the prime consultant shall 

be prohibited from submitting bids in the construction bidding process for this project. 
 
2. Selected Consultant shall follow Milwaukee County Code of Ethics as follows: No 

person(s) with a personal financial interest in the approval or denial of a Contract being 
considered by a County department or with an agency funded and regulated by a County 
department, may make a campaign contribution to any County official who has approval 
authority over that Contract during its consideration. Contract consideration shall begin 
when a Contract is submitted directly to a County department or to an agency until the 
Contract has reached final disposition, including adoption, County Executive action, 
proceeding on veto (if necessary) or departmental approval. 

 
3. The successful consultant must be an Equal Opportunity Employer. 
 
4. The proposal shall conform with all attached documents.  All proposals should use this 

RFP and its attachments as the sole basis for the proposal.  The issuance of a written 
addendum are the only official method through which interpretation, clarification or 
additional information will be given. 

 
5. All costs for preparing a proposal, attending the selection interview if required, or supplying 

additional information requested by Milwaukee County, is the sole responsibility of the 
submitting party.  Material submitted will not be returned. 

 
6. The proposal must be submitted in a single bound 8-1/2” x 11” document. 
 
7. With the signing and submission of a statement or proposal the submitting consultant 

certifies that the standard terms and conditions of the Agreement for Professional 
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Services (that will be used to contract with the selected consultant) has been read and 
understood and that the submitting consultant is ready, willing and able to sign the 
agreement when requested without making any substantive changes.  
 
 
 

8. In the event that development plans of the tenant for the western acreage of the site 
affect the gas control system such that modifications to the system are needed, the 
scope of services for this project may be expanded to include design modifications to  
the affected portion of the system. 
   

 
VIII.  PROPOSAL SUBMISSION 
 
Please return four (4) copies of your proposal no later than 4P.M. on February 25, 2016, to  
 
Stevan Keith, P.E. 
Principal Environmental Engineer 
Milwaukee County Environmental Services 
633 W. Wisconsin Ave., Suite 1003, Milwaukee, Wisconsin, 53203  
Telephone (414) 278-4355, FAX (414) 223-1366; email stevan.keith@milwaukeecountywi.gov 
 
Please direct any questions regarding this RFP to the above address, FAX number or email 
address.  Milwaukee County reserves the right to not respond to questions or requests for 
clarification submitted after February 22. 
  

Sincerely,  
  
 

_________________________ 
Stevan Keith, P.E.  
Project Manager 

 
Attachments:  
 
Figures 1 – 5 
Appendices A - F  
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  COMMUNITY BUSINESS DEVELOPMENT PARTNERS  

  MILWAUKEE COUNTY  
 

DBE-14 (12/01/14) Previous Editions Obsolete 

COMMITMENT TO CONTRACT WITH DBE 
(This form is to be completed by the bidder/proposer and the DBE named for submission with bid/proposal) 

 
 

PROJECT No.: ________________ PROJECT TITLE: __________________________________________________ 
 
TOTAL CONTRACT AMOUNT  $ ________________________    DBE Goal:     

 

 
Name & Address of DBE(*) 

Scope of Work 
Detailed Description 

DBE Contract 
Amount 

% of Total 
Contract 

    

(* Separate commitment form must be completed for each DBE firm) 
 

Bidder/Proposer Commitment (To be completed by firm committing work to DBE) 
 

I certify that the DBE firm listed quoted the identified service(s) and cost(s).  I further acknowledge our firm having 
negotiated with, and having received confirmation, on partnering, pricing and delivery from DBE firm listed herein.  Our firm
          (Phone No._________________), or one of our 
subcontractors, will enter into contract with the DBE firm listed, for the service(s) and amount(s) specified when awarded 
this contract.  A copy of the contract between our firm and that of the named DBE will be submitted directly to CBDP within 
seven (7) days from receipt of Notice-to-Proceed on this contract.  The information on this form is true and accurate to the 
best of my knowledge.  I further understand that falsification, fraudulent statement, or misrepresentation will result in 
appropriate sanctions under applicable law. 
 

       
             Signature of Authorized Representative             Name & Title of Authorized Representative                     Date 

 

Subscribed and sworn to before me this   day of  , 20   
 
  State of  .  My Commission expires  . 
                      Signature of Notary Public 
 
 
 

  [SEAL] 
 
 
 

*  Only firms certified as DBEs (within qualifying NAICS codes) by the State of Wisconsin UCP prior to bid/proposal opening will be credited on this contract 
 

DBE Affirmation (To be completed by DBE Owner/Authorized Representative) 
 

 I affirm that the State of Wisconsin UCP has certified our company as a DBE, and that our company is currently 
listed in the State of Wisconsin UCP Directory. 

 I acknowledge and accept this commitment to contract with my firm for the service(s) and dollar amount(s) specified 
herein, as put forth by         .  

 I understand and accept that this commitment is for service(s) to be rendered in completion of the Milwaukee 
County project specified herein to be completed with my own forces, unless otherwise approved by CBDP. 

 I affirm that approval from CBDP will be obtained prior to subletting any portion of this work awarded to my firm on 
this project. 

 
       
         Signature of Authorized DBE Representative        Name & Title of Authorized DBE Representative                        Date 
 

FOR CBDP USE ONLY 
 

 Commitment number    of    Project Total: (A)   (V) $   Total %    
 

  
Verified with:                                                     Signature             Date 
                                           Authorized Signature                                                              Date  



  COMMUNITY BUSINESS DEVELOPMENT PARTNERS  

  MILWAUKEE COUNTY  
 

DBE-14 (12/01/14) Previous Editions Obsolete 

COMMITMENT TO CONTRACT WITH DBE 
 
 

DIRECTIONS FOR COMPLETING THIS FORM: 
 

1. TOTAL CONTRACT AMOUNT:  The participation goal is based on the total dollar value of your base bid, 
initial offer or initial scope of work, less allowance and/or reimbursable items.  The successful 
Bidder/Proposer will maintain the approved participation level during the term of the contract with the 
County, including any additional work on the contract, e.g., change orders, addendums, scope changes, 
etc.  Contract adjustments shall include proportional changes in participation. 
 

2. COMMITMENT:  Bidder/Proposer will complete this section affirming that they are committing work to the 
Targeted Firm named on this form.  The County requires that the successful Bidder/Proposer enter into 
contract, directly or through subcontractors, as stated in this form.  Agreements/Purchase orders must be 
submitted to the County within 7 days of receipt of the Notice-To-Proceed.  By executing this commitment, 
you are certifying that you have had contact with the named firm and that they will be hired if awarded the 
contract by the County.  VIOLATION OF THE TERMS OF THIS COMMITMENT IS GROUNDS FOR 
TERMINATION OF YOUR CONTRACT. 

 
3. AFFIRMATION:  Targeted firm receiving the commitment will complete this section.  Name the firm with 

whom you will be contracting directly, and include a contact telephone number for verification purposes.  
The services being rendered in regard to this contract are to be performed by the employees of the 
Targeted firm named 
 
 

If you have any questions on forms or related to Milwaukee County’s DBE Program, please contact us at 

414-278-4851 or cbdpcompliance@milwaukeecountywi.gov 
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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 76th 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 header, 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. 
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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 Wells 
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 Condensate Collection 
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 Compatibility with 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 corner 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 76th 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 76th 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 76th 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 corner 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 76th 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 76th 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 76th 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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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’Φ 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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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’ Φ 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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Table 2A Cost Components 
 

Milwaukee County 
Franklin Landfill 

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 Φ 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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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’ ø 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’ ø 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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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 Φ 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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