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By Steve Deverel

BACKGROUND

Public awareness of Frontier Fertilizer began in 1983 when a dog fell into a liquid-filled pit on the property and later died of pesticide poisoning.  Formerly the location of pesticide and fertilizer sales, this hazardous waste site on Second Street near Mace Boulevard is a continued source of concern and controversy in the community.  Meanwhile the Mace Ranch housing development continues to grow around the site.

From 1972 until 1983, Frontier Fertilizer personnel dumped residual pesticides from drums and tanker trucks onto the ground and into unlined pits on the property.  These pesticides leaked into the groundwater and now form a contaminated plume lying between 30 and 130 feet below ground surface and reaching over 800 feet north of the original disposal basin. Soil on the site in the vicinity of the disposal basin is also highly contaminated. Local, state and federal agencies have investigated the groundwater and soil contamination since 1983.  Contaminant removal began in 1992.

In 1994, the Federal Environmental Protection Agency (EPA) placed the Frontier Fertilizer site on the National Priorities List (NPL) and declared it a Federal Superfund Site. Since 1994, EPA has studied the site and repaired and upgraded an existing contaminant monitoring and removal system put in place by the State.  EPA is in the process of planning an expanded extraction system and moving toward determining a final remedy for removal and/or treatment of the groundwater and soil contamination.

Also in 1994, the non-profit Frontier Fertilizer Superfund Oversight Group (FFSOG) organized to work with EPA during the cleanup process. FFSOG has received grants from EPA totaling $100,000 to aid them in this effort.  FFSOG’s role is to understand and monitor the nature and extent of the contamination and the cleanup process, assess current and potential impacts on the community, inform the 

(Continued on page 2).  

EPA’s contractor, CH2MHill, developed a groundwater flow model to help with some of the       cleanup         activities.

CH2MHill developed the model using the US Geological Survey MODFLOW and MODPATH codes.  The model uses parameters for transmissive and storage properties and other relevant hydrologic data to simulate groundwater flow to wells.  It then estimates potential locations of extraction wells and pumping rates that will hydraulically contain and remove the contaminated groundwater.   At a recent meeting of the FFSOG with CH2MHill, representatives summarized the model development, goals, calibration and results.  CH2M Hill also released a report describing the model.  The main points are summarized here.  

There are two possible scenarios for pumping contamination from beneath the affected neighborhood: A. pump from south of the neighborhood only, or B. 

(Continued on page 2)

(Update continued)

community of progress, and to ensure that community concerns and 

needs are addressed.  The FFSOG’s primary concerns are continued contaminant migration in the groundwater, development that could slow or impede cleanup, and health and economic risks associated with the contamination.

In 1996-7, the city of Davis approved the Mace Ranch 11 housing development north of the site.  Contaminated groundwater underlies part of this development. 

CURRENT:

The contamination in the groundwater moves in three water-bearing zones containing sand and /or gravel separated by clay aquitards.  The two shallow zones (S1 and S2) are 10 to 20 feet thick and within 90 feet of land surface. A third, deeper water-bearing zone, the A1 aquifer, lies between 110 and 130 feet below land surface. The contaminated groundwater flows horizontally from 50 to 500 feet per year depending on agricultural and municipal pumping, seasonal climate changes, and other factors. 

The primary contaminants in the groundwater are the soil fumigants dibromoethane (EDB), dibromochloropropane (DBCP) and dicholorpropane (DCP).  EDB and DBCP are suspected carcinogens and have been banned from use.  Contaminated groundwater has continued to spread despite installation of and upgrades to the system that extracts groundwater and removes contaminants.  However, migration appears to have slowed during the last two years.  The current system is a temporary system, never intended to be the final solution.  EPA and its contractor, CH2MHill, are designing an expanded and more permanent extraction system that includes larger capacity extraction wells.

EPA and its contractor have recently finished a series of groundwater and soil samplings to determine current levels and extent of soil and groundwater contamination.  Recent data show that, while contaminant concentrations are apparently generally 

decreasing in the upper two groundwater-bearing zones, contaminant concentrations are increasing in some locations in the A1 aquifer.  High concentrations of contamination also remain in 

the shallow groundwater-bearing zones and in soil near and underlying the original disposal pits.  During its investigations, EPA 

also found that the removal system was not fully operational for the past year.  

Complex factors affect contaminant movement and capture.  These include groundwater pumping, climate, and the nature of soils and 

(Concluded on page 3)
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(Model continued)

pump south of the neighborhood and within the 

neighborhood simultaneously.

Preliminary capture zone analysis indicated that in the S1, the current pump system is capturing all the contamination in the area south of the neighborhood, but the system does not capture all the groundwater in the S2, and the model simulates significant downward movement.  There is little simulated capture in the A1 aquifer.  

The model has predicted that 25 new extraction wells (for a total of 30 wells) will be required to fully capture and prevent further lateral and vertical movement of the contaminated groundwater.  These wells, some of which will be in the Mace Ranch 11 neighborhood, would pump water from the upper two water-bearing zones, the S1 and S2.  

The groundwater flow model estimates that the wells will pump a total of 63 gallons per minute.  Through treatment, contaminants would be removed from the groundwater and the treated water would be released to the city's sewer system.  In the model, CH2MHill placed the wells to ensure that the groundwater from the highest-concentration area will not be drawn further north into the neighborhood.  

(Concluded on page 4)

(Update conclusion.)

aquifer materials.  Starting in March and continuing through August, growers throughout the region pump groundwater for irrigation.  This pulls water down from the shallow groundwater zones and causes downward movement to the A1 aquifer and deeper.  This probably accounts for at least some of the downward contaminant movement to the A1 aquifer from the upper water-bearing zones.

This apparent downward movement is of concern to the FFSOG.  If unchecked, continued downward movement of contaminants could endanger the city’s main drinking water aquifer. Though nearby city wells are probably not at risk, about a mile northwest of the site, city well 22 at Slide Hill Park intercepts the A1 aquifer.  Groundwater in the A1 can move toward this well or away depending on climate and other pumping.  Large volumes of water flow in the A1.  While this is good in the sense that it dilutes the contaminants, it can also allow movement of contaminants toward this city well.  Another city well, well 29 in Mace Ranch is much closer to the site, but it pumps water from much deeper in a lower aquifer.  Even though dilution and pumping from deeper in the aquifer may decrease the probability of serious contamination entering the city’s water supply, the contaminated groundwater should not be allowed to continue to migrate.  (The city does monitor all its wells for contaminants.)

EPA has recently defined the extent of high concentrations of contaminants in groundwater in the vicinity of the “source area” in the region of the old disposal basin and in the other high-concentration area in the vicinity of Arroyo and Caricia in the Mace Ranch neighborhood north of the site.  Data show that contaminant concentrations in the S2 in a small area just north of the former disposal basin are as high as 1 million times the EPA drinking water standard.  Data also show contaminant concentrations in other areas in the S1 and S2 as high as 30,000 times the EPA drinking water limits.  In the S1 and S2 in the vicinity of Arroyo and Caricia in Mace Ranch 11, EPA measured concentrations as high as 620 times the EPA drinking water limit.  Water from these two zones is not used for irrigation or drinking.  In the A1, the highest contaminant concentration recently detected was 1,000 times the EPA drinking water limit.  This aquifer is used for irrigation but not for drinking water. The solvent carbon tetrachloride (CCl4) is also present in the groundwater and at concentrations as high as 240 times drinking water limits in the area immediately north of the Frontier site and 50 times the drinking water standards in some areas in the groundwater underlying the Mace Ranch neighborhood north of the site. Concentrations of contaminants are at or below EPA drinking water limits in most of the groundwater underlying Mace Ranch 11, and none of this water is pumped for drinking.  

FUTURE

During the next year, EPA and CH2MHill plan to design and construct systems for extracting, transporting and removing the contaminants from the groundwater. EPA plans to install large capacity extraction wells near the former disposal basin and near the area of high contamination in Mace Ranch 11.  Recently, several existing extraction wells were upgraded with improvements to the electrical and/or signal wiring and replacement of pumps to improve extraction efficiency.  Additional pump tests are also planned for all 16 existing extraction wells in the field.  The hydraulic information obtained with these tests will be used to improve the groundwater modeling calculations for the site.  Modeling efforts will continue as well, and using additional hydraulic data, EPA will determine appropriate locations for additional extraction wells.  Beginning early next year, EPA plans to install 3 additional sets of monitoring wells in the Mace Ranch 11 subdivision to enhance the long-term monitoring program.  EPA will hold a public meeting prior to this activity.  

During the next two years, EPA will also develop plans for removal of contamination in the soil and aquifer materials. EPA has a great deal of further analysis and investigation to perform at the site over the next few years before they will have in place a final cleanup remedy. 

(Model conclusion from page 2)

FFSOG reviewed the model report and provided comment to EPA and CH2MHill in September 2002.  FFSOG's primary aim for the model and pump and treat system is contaminant containment under all plausible circumstances.  Factors that influence the ability of a pump and treat system to contain the contamination include groundwater pumping, varying precipitation and land use.  Regional groundwater pumping for agricultural irrigation and for urban uses draws contaminated groundwater downward and reduces the ability of the current pump and treat system to capture all the contamination.  (CH2MHill's report illustrates this.)  These pumping rates may increase in the future as the population increases.  Varying precipitation rates, irrigation, urban water use, and the extent of paved surface affects the volume of water that infiltrates to the groundwater and therefore influences movement of contaminated groundwater.  Currently, capture zones do not appear to be affected by lateral boundaries.  However, increased levels of stress in the form of increased pumping at the site and regionally for water supply may change the effect of boundary conditions on the flow.  

Key model inputs include subsurface transmissive and storage properties, groundwater flow at model boundaries and infiltration to groundwater from irrigation and precipitation.  For effective design of a robust pump and treat system that will hydraulically contain the contamination under the plausible range 

of circumstances, model analysis should account for variations in model inputs that affect predictions.  The FFSOG suggested analyses to EPA that will help determine how varying model inputs affect well location and pumping volume predictions.  Also, CH2MHill is collecting additional data for aquifer transmissive and storage properties and improving the model with refined inputs from these and other data collection efforts.  The FFSOG expects that EPA will design a final remedy for the groundwater contamination using the model in Spring 2003.

PROPOSED DEVELOPMENT PLANS AND OTHER ISSUES

By Pam Nieberg, FFSOG president

(For a more complete discussion of development proposals for the Frontier site itself and for the property north of the site, please refer to the Spring/Summer 2001 newsletter.)

Redevelopment of Frontier Fertilizer site: 

In July 1999, as part of EPA’s new Superfund Redevelopment Initiative, the City of Davis was awarded an EPA grant in the amount of $100,000 to develop a plan for future redevelopment of the Frontier Fertilizer site. This grant provided Davis with an opportunity to return this hazardous waste site to productive use.
After a lengthy process over several months involving many hours of consultant, staff and public effort, a final preliminary plan for development options for the site was determined. Considerations included timely cleanup of the hazardous waste site, expectations of homeowners when they purchased their homes there,  economic assessment and market vitality, worker safety during development, and compatibility with EPA's ongoing work at the site.  In the final analysis, the best options appeared to be for small office, public/quasi-public, or light industry.  It was also felt that it might be best to phase development with the eastern and central portions being developed first in order not to interfere with EPA's work, but to allow some of the reuse to move forward.  (Wells, the site of the old disposal basin, and a treatment facility lie in the western third of the site and EPA will need continued access to these facilities for several years.)

Development of Property owned by Mace Ranch Partners (MRP) or RAMCO Enterprises: 

In early 2000, RAMCO Enterprises submitted a proposal for a Light Industrial/Business Park in Mace Ranch on the property lying to the north and to the west of the Frontier Fertilizer site.  In subsequent public meetings, issues and concerns arose in regard to the project in view of EPA's efforts to address contamination in the soil and groundwater associated with the Frontier Fertilizer site. A portion of the contaminated groundwater plume lies under the RAMCO property, EPA has a number of monitoring and extraction wells on the property and will require continued access to and through the property for several years.  One of FFSOG's original concerns was that development of the Business Park might interfere with or delay EPA’s cleanup efforts at the site.  Homeowners in the vicinity also felt that any development should not interfere in any way with EPA's cleanup efforts and timely removal of the contamination.  The FFSOG also pointed out the potential for construction workers to be exposed to contaminated soil during construction, particularly in the area just north of the old disposal basin.  A road proposed for the development would run right through this portion which is one of the most highly contaminated areas on the property.   The FFSOG feared that construction of the road and installation of underground utilities could expose workers to this contamination and dust from the construction could expose neighboring homes. 
As a response to these and other concerns, several conditions for approval of the development were agreed upon by EPA, RAMCO, the City, and the FFSOG.  Briefly, these conditions included an evaluation of potential risk to construction workers and neighboring homes with results being used to determine whether or not roadway and underground utility construction could proceed,  a requirement that a final subdivision map for the lots containing EPA's wells could not be recorded nor permits issued prior to adoption by EPA of a final work plan for the site, and a further requirement that prior to issuance of any permits for the area, the applicant must coordinate construction activities with EPA and that EPA's work has priority.

In April 2002, the FFSOG met with representatives from the city of Davis, EPA, the State and RAMCO (or Mace Ranch Partners). In this meeting, EPA summarized their activities at the site and future plans, and participants discussed the RAMCO proposal.  RAMCO representatives stated that they wanted to move ahead with construction of the road and underground utilities in preparation for development of those portions of the site not governed by the previously mentioned conditions.  This was a legitimate request; RAMCO is unable to develop any of the property unless they can at least install the underground utilities and road that will ultimately serve the entire development.  However, EPA pointed out that there were certain risks involved if RAMCO proceeded.  EPA made it clear that EPA’s activities take priority over any other activities involving this site as some of the property designated for development is part of a Federal Superfund site. EPA stated that any work that interferes with their access or ability to carry out their mission to cleanup this site is a violation of CERCLA and any improvements constructed by RAMCO on the property that interfere with EPA’s work will be removed, modified, or disabled by EPA and their contractors if necessary.  The cost of this removal and future replacement would be borne by the developer

Despite this, RAMCO officials indicated that they will probably go ahead with construction of the roadway and underground utilities in preparation for subsequent development of the industrial/business park.  In a letter dated September 19, 2002 to RAMCO’s attorney, EPA states that contingent on several conditions, EPA will not object to MRP (RAMCO) going forward with development of the proposed construction of infrastructure improvements on the property consistent with the preliminary draft construction drawings presented to EPA in August 2002.  These conditions include the following provisions:   MRP agrees to reimburse EPA for any and all damage to EPA's property caused by , its successors or any other persons working on MRP's behalf; should any MRP personnel encounter contamination at the site, work must immediately cease and cannot resume until EPA inspects the site and confirms that work may proceed; EPA will have the opportunity to review, comment on, and confirm that the final construction drawings for the infrastructure plans are consistent with the conceptual plans already presented to EPA.  If the final drawings are substantially different, EPA has the right to revoke the "no objection".

The FFSOG is satisfied with these conditions provided the FFSOG is kept informed of progress of development plans.  The FFSOG submitted letters to the city with its concerns and requests and has met with the City Manager to discuss the issue.  The FFSOG has been assured of updates and inclusion in the process.  One concern the FFSOG brought up subsequent to the meeting is still a problem.  That is that if the improvements (underground utilities and roadway) are constructed and then accepted by the City (the normal process), then the city would assume liability and would be responsible for costs of removal and replacement if that did occur.  The FFSOG has communicated this concern to the city and the city is working to ensure that the responsibility and liability remain with the developers.  

Mall Proposal: 

Recently a proposal came forth that changes the previous development plans dramatically.  The City of Davis and MRP are negotiating the sale of the property to a mall developer with a preliminary proposal to construct a 70 acre retail mall on the property currently planned for the Mace Ranch Light Industrial/Business Park.  The proposal also includes the Frontier Fertilizer site itself.  As summarized above, there are certain conditions for development of the Frontier site itself and of portions of the RAMCO property containing EPA's wells and other facilities. These conditions will apply regardless of the ultimate development plan.  The proposal to sell the property to a mall developer could present problems in that a mall developer generally wants to go ahead and construct the entire mall at once.  Depending on timing, this may not be possible.  At public meetings held over the past 6 years by EPA and the FFSOG, the primary concern of Mace Ranch residents, especially those whose homes in Mace Ranch 11 overlie the plume of contaminated groundwater, has been timely cleanup of the contamination.   The city needs to ensure that these considerations have priority in any negotiations for development.  
While the FFSOG recognizes that a planning change of this magnitude will take time to negotiate, will require much public input, and may never come to fruition, there is concern that the city could move forward with a type of development that could impact EPA's work at the site.    

Discussions are ongoing with the city regarding this development.  It is the FFSOG’s position that the city must keep the best interests of the community in the forefront in all negotiations for development that could in any way obstruct or delay EPA in its work at the Frontier Fertilizer Superfund site.  

Other Concerns: 

One other issue arose this past year when a Mace Ranch resident asked whether any of the chemicals in the plume of contaminated groundwater were endocrine disrupters and whether this had been considered in the risk assessment done several years ago for the site.  The FFSOG did a brief search, and found that some of the chemicals are indeed endocrine disrupters or reproductive toxins. These are coming up into the Mace Ranch 11 community in the form of gases volatilizing up from the plume of contaminated groundwater underlying the area.  The risk assessment was based on potential exposure to carcinogens, and the level of chemicals in the gases in the area of the homes was found to be too low to present a cancer risk to homeowners.  Reproductive toxins were not considered per se.  

We are just beginning to be aware of the effects of endocrine disrupters in the environment.  Very little is known about how long-term exposure even to very low levels might affect the reproductive system, especially in the developing fetus or child.  The FFSOG posed these questions to EPA’s toxicologist, who responded that EPA does consider non-cancer risks as well in risk assessments.  EPA conducts and/or reviews existing studies to identify adverse effects that occur at the lowest levels of exposure to a particular chemical.  This is the “critical effect”.  EPA then applies a “margin of safety” to lower the exposure to below a level at which the critical effect would be expected.  EPA’s toxicologist feels that the levels of the endocrine disrupters in the gases are too low to be of concern.  

The FFSOG and some Mace Ranch residents still have concerns related to this issue, however, and the FFSOG is setting up a meeting with EPA’s toxicologist and Mace Ranch residents to discuss this and other issues relating to the toxics.  The FFSOG and others feel that EPA may want to revisit the risk assessment given new information on reproductive toxins.  

FFSOG is a non-profit public benefit corporation formed in the State of California.  FFSOG is dedicated to oversight during the investigation, remediation, and mitigation work addressing the contamination at and as a result of the Frontier Fertilizer site, informing the public of progress via the FFSOG newsletter, website, newspaper articles, and public meetings, and facilitating meaningful public input into the process and decisions.  

Please help us in our efforts.  Make your tax-deductible contribution payable to FFSOG.

____Add me to your mailing list.

____I would like to make a donation to FFSOG in the amount of:  ____$10 ____$25____$100____Other.

____I cannot make a donation at this time but would like future information. 

Please contact FFSOG at 3010 Loyola Drive, Davis, CA. 95616, (530) 756-6856, or pnieberg@dcn.davis.ca.us.  Please include your name and contact information.

Check out our website at www.dcn.davis.ca.us/go/pnieberg.

Thank you for supporting FFSOG.

FFSOG Board of Directors

Joseph Calger   Wendy Cohen   Dennis Edgerley   Chris Hawkes   

Beth Kelly    Pam Nieberg     Elias Rashmawi     Dan Reeves

Frontier Fertilizer Superfund Oversight Group, 3010 Loyola Drive, Davis, CA. 95616 
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