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Background – Manufactured Gas 
Plant (MGP) 

• What is an MGP 

• How APS is connected to MGP’s 

• Where are these MGP sites 

• What APS has done to address these 
sites 

 



What is an MGP 

• Prior to the development of natural gas & 
electricity,  gas was manufactured 

 

• Used either coal or oil to produce synthetic gas 
for lighting and heating  

 

• From the late 1800s to the 1940s/1950s over 
1500 MGP sites operated in the U.S. 

 

• 13 MGP sites operated in Arizona 

 



MGP Environmental Wastes 

Wastes Generated 

• Coal tar 

• Lampblack 

• Residual fuel oil 

 

Contaminates of Concern 

• Polyaromatic hydrocarbons 
(PAH) 

• Volatile organic compounds 
(VOC) 

• Total petroleum 
hydrocarbons (TPH) 



Potential Environmental Impacts 

• Soil 

• Groundwater 

• Surface Water 

• Air  

• “Free Product”  - Residual Oil 

– DNAPL 

– LNAPL 

 



Arizona MGP Sites 

13 MGP sites in Arizona 

 

9 MGP sites have corporate 

predecessor ties to APS 



The APS Connection - How APS is 
Connected to MGPs 
 
• Predecessors to APS operated 9 sites 

 

• APS Acquired the MGP Sites Along With 
Electric Generating Facilities to form APS 

 

• APS Sold the Natural Gas Portion of the 
Business but Retained the Responsibility for 
the Environmental Impacts at These Sites.  

 



What has APS Done  

Developed MGP remediation program 

 

• 1st  Step - Identify and characterize the sites 

– Identify Sites – 1987-1990 

– Identify environmental impacts 1990-1998 

– Evaluate potential hazards to public and workers 
1992-1998 

– Enter AZ Department of Environmental Quality 
Voluntary Remediation Program (ADEQ VRP) 

– Develop community communication plans 

 



What has APS Done  

• 2nd  Step – Implement interim remedial 
measures where needed 

 

• 3rd Step -Prioritize the sites for remediation  
– Focused feasibility studies 1998/2010 

– Human health risk assessments 

  

• 4th  Step - Implement remediation plans  
1997 

 

• 5th Step – Complete remediation program 
with ADEQ VRP Close out - 2020 

 



ADEQ Voluntary Remediation Program  

• Allows parties to work cooperatively with 
ADEQ to remediate contaminated sites with 
review and approval of ADEQ.   

• Encourages property owners and other 
interested parties to voluntarily invest 
resources in restoring contaminated sites as 
quickly as possible to specific health-based 
standards. 



ADEQ Voluntary Remediation Program  

• ADEQ VRP will invoice APS for the time ADEQ 
staff spends reviewing the work plans, 
remediation plans, conducting site visits, and 
reviewing the reports documenting the 
remediation and ultimately approving the 
completion and closure of the project  

• APS is solely responsible for all of its ADEQ 
VRP oversight costs.  

 

 

 

 



 APS Remediation Strategy  

• Remediate the sites to levels that are 
protective of human health and the 
environment 

• Due to the nature of the contaminants, 
there are limited technologies available to 
achieve these goals. 

• Since APS does not own the majority of 
MGP sites, We cannot control use and 
access of the sites. 

• Excavation was selected as the preferred 
remedy for the MGP sites 

 



MGP – Remediation Strategy  

• Excavate impacted soil 

• Transport impacted soil to appropriately 
permitted landfill 

• Collect confirmation samples to ensure all 
impacted soil is removed 

• Excavate soil to residential cleanup levels 
and achieve clean closure 

• Backfill property with clean soil 

• Restoration – site specific requirements   

 



Clean Up Goals 

• Arizona Department of Environmental 
Quality Voluntary Remediation Program 

• Soil remediation levels (SRLs) 

– Health-based risk levels 

– Residential and non-Residential 

• Groundwater protection levels (GWPLs) 

– Calculated cleanup levels protective of 
groundwater quality 

• Surface water standards 

 



Site Cleanup Criteria  

Excavation of impacted soil 

• ADEQ Soil remediation levels (SRLs)  
– Health-based risk levels 

– Residential SRLs  
• PAHs (BAP – 0.69 mg/kg) 

• Benzene (0.65 mg/kg) 

 

• Groundwater protection levels (GPLs) ADEQ 
– Calculated cleanup levels protective of groundwater 

quality 
• PAHs (BAP – GPL is greater than RSRL of 0.69 mg/kg) 

• Benzene -  (1.04mg/kg) 

 

 

 

 



Elements of RAP 

• ADEQ Approval 

• Access 

• Utility Coordination  

• Permitting 

– Air 

– Groundwater 

– Surface Water 

– County/City 



Elements of RAP 

• Archeological reviews 

• Endangered species evaluation 

• Jurisdictional waters evaluation 

• Soil & waste treatment & disposal 

• Unrelated environmental issues -  
asbestos/lead paint 

 

 



Elements of RAP 

• Safety issues  

– Environmental hazards 

– Construction safety 

• Health & safety plan 

• Site safety officer 

• Daily safety meetings 

• Safety issues - air 

– Worker 

– Adjacent area - residents/commercial 

– Odor 

 



Safety Applies to Everyone 



Elements of RAP 

• Engineering Issues 

– Structural support - shoring 

– Underground utilities 

– Monitoring/Survey 

• Determining “When Are You Clean ?” 

– Confirmation sampling/decision units  



Air Monitoring 

• Monitoring program and equipment 

• 2 Types of air monitoring: 

– Real time - direct read instruments 

– Perimeter monitoring 

• Two locations up and down gradient 

• High volume puff samplers for PAHs 

• Summa canister for benzene 



Air Monitoring 



Odor and Dust Control Measures 

• Covering non-active area with plastic 

• Use of water to control dust 

• Use of odor suppressants/foam to reduce 
odors 

• Use of water misting system on boundary 
of site 

• Minimize stockpiling of contaminated soils 

• Minimize size of open excavation 

 



Odor Suppression Foam  



Dust Control 



Misting System 



Challenges 
• Excavation is only option to reach cleanup 

criteria goals  
• No site plans or as builts 
• No operational records  
• Don’t really know what you have until you 

start excavating  
• Utility coordination  
• Clean backfill – what is clean and how do you 

verify  
• Restoration – delusional visions  
• Road closure nightmares  
• Weather –  heat – cold - flooding  
• Bid specifications - be prepared for the 

unknown/unplanned  
 



501/505 Phoenix - Results 

Volumes removed: 

– 12,747 tons of soil removed as an AZ 
Special Waste – 

– 301 tons exceeding the TCLP disposed of in 
a hazardous waste landfill 

• Confirmation soil samples: 111 

• All soil samples were below the 
residential SRLs with the exception of 
the limited amount of impacted soil 
remaining in inaccessible areas 

 



Manufactured Gas Plant: 
A history of service to 
Phoenix 

MGP operated from 1897 

to 1937.  APS acquired 

the site from Central 

Arizona Light and Power 

Company in 1954, and 

currently operates a utility 

service yard there.  MGP 

operated using the Oil 

Gas Process – waste 

primarily lampblack.  

Lampblack transported 

from MGP to settling 

basins at Grant Street Site 

 via wagon then by 

Pipeline  

 

Historical photos of 

manufactured gas plant Old gas plant layout at  

505 S. 2nd Avenue 



501/505 Phoenix MGP 



Lampblack Pipeline to Grant Apts. 

  



Grant Street Yard – Phoenix Results 

 

• Volumes removed: 

– 60,332 tons of soil removed as an AZ 
Special Waste  

• Confirmation soil samples: 151 

• All soil samples were below the 
residential SRLs.  



Grant Street Site 

• Size approximately 2 acres  

• Two‐story building with 52 apartments 

surrounding an interior courtyard  

• Surrounding land use mixed residential 
/industrial  

 





Grant Park Apartments 
 

Prior to Installation of  
Courtyard Cap 

Courtyard Cap Installed 



Courtyard Cap 
Installed 



Aerial - 1930 



Aerial - 1946 



Elements / Challenges of Remedial 
Action Plan 

• Residential neighborhood  

• Deep impacted soil – large diameter 
auger removal  

• Lack of documentation/structures  

• Heat – start May 22, 2017 – safety  

• Impact of heat on MGP odor  

• Availability of “clean” backfill  

• Use of foam, bio-solve, fence line 
misting 

 



Grant Excavation Plan 



Large Diameter Auger 
Deep Soil Removal   



Large Diameter Auger  



Large Diameter Auger  







Community Communication 
Plan/Outreach 

Elements included  

• Identification of stakeholders 

• Develop  talking points and briefing schedule 

• Material – project timeline, newsletters, door 

hangers, community meetings, door-door 

contacts,   

    







 



Prescott - Results 

• Volumes removed: 

– 101,000 tons of soil removed as an AZ 
Special waste for thermal treatment or 
landfill 

– 50 tons hazardous waste 

– 800,000 gallons of water treated 

• Confirmation soil samples: 232 

• All soil samples were below the 
residential SRLs with the exception of 
the limited amount of inaccessible soil 
remaining under the substation. 

 



Prescott MGP 
 







Shoring 
 



Gas Holder 
 



Cyanide Staining 
 



Monsoon  Storms  



Confirmation Sampling Locations 



Park Master Plan 







Yuma  - Results 

• Volumes removed: 

– 36,904.7 tons of soil removed as an AZ 
Special Waste 

– 815,767 gallons of water treated 

• Confirmation soil samples 126 

• All soil samples were below the 
residential SRLs with the exception of 
the limited amount of inaccessible soil 
remaining under the water treatment 
cells and railroad track. 

 



Yuma MGP 
 



Yuma MGP 
1929 



Existing Aerial Site Photo 



Former MGP Site Map 



Yuma Shoring Along Railroad  
 



LNAPL 



Confirmation Sampling Locations 



Globe - Results 

 

• Volumes removed: 

– 28,700 tons of soil removed as an AZ 
Special Waste  

– 33.88 tons exceeding the TCLP disposed of 
in a hazardous waste landfill 

• Confirmation soil samples: 96 

• All soil samples were below the 
residential SRLs.   



Manufactured Gas Plant: 
A History of Service to Globe 

 Globe Electric Light & Gas 

Company built the MGP in 1905 

& operated it to 1912  

1912 - 1925 Globe Light and 

Power Company 

1925 – 1940s Arizona Edison 

Company 

1948 Globe MGP was 

dismantled 

 



Globe MGP 
Circa 1907 



Globe MGP 
Circa 1911 



Proposed Excavation Plan  



Shoring Along Railroad   



Confirmation Samples   



Pinal Creek Flood Event – Before   



Flood Event 



Flood Event  



Media Coverage of Flood  





Miami - Results 

• Volumes removed: 

– 12,000 tons of soil removed as an AZ 
Special Waste  

• Confirmation soil samples: 80 

• All soil samples were below the 
residential SRLs with the exception of 
the limited amount of impacted soil that 
was inaccessible under transite water 
line. 



APS MGP Sites – Status  

• Bisbee – Location -Copper Queen Mine  

• Phoenix – 2 Sites Closed 

• Prescott – Completed 2001 

• Yuma – Completed 2003 

• Globe – Completed 2009 

• Grant Street  - Completed 2017 

• Miami – Completed 2020 

• Douglas – Underway 2020 

 



Lessons Learned  

• Community involvement communications 

plan – robust and flexible – open and 

transparent  

• Check your preconceived site model at the 

gate 


