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History of Site:

Many in Davis are not aware that there is a Federal Superfund Site in east Davis, near the Mace Ranch development.  In 1994, the United States Environmental Protection Agency placed the former Frontier Fertilizer in east Davis on the National Priorities List and designated the site as a Federal Superfund Site.  Since that time, USEPA has been performing investigative and clean-up work at the site.  

The Frontier Fertilizer superfund site is located on Second Street, south of Mace Ranch in east Davis.  Formerly the location of pesticide and fertilizer sales, this hazardous waste site is a continuing source of concern in the community.  From 1972 to 1983, pesticides and fertilizers were sold and distributed from the Frontier Fertilizer operation to area farmers.  Residual chemicals from the tanker trucks and drums were dumped on the ground and into an unlined pit on the property.  These pesticides and other hazardous chemicals leaked into the soil and groundwater beneath the pit, and now form a plume of contamination lying between 30 and 130 feet below ground surface and extending over 800 feet north of the site. Part of this plume underlies some of the homes in the southern-most section of Mace Ranch, in the area encompassed by Arroyo, Alhambra, and and Fifth Street.  Soil in the area of the old disposal basin is also highly contaminated.
The primary contaminants at the site are the soil fumigants ethylene dibromide (EDB), dichloro-

propane (DCP) and dibromo-chloro-propane (DBCP).  Carbon tetrachloride is also present in a separate plume in the groundwater, though it was not distributed at the Frontier Fertilizer operation.  These chemicals move in three water-bearing zones containing sand or gravel and separated by clay aquitards.  The two shallow zones, the S1 and S2, are 10 to 20 feet thick and lie within 90 feet of ground surface.  A third zone, the A1 aquifer, lies between 110 and 130 feet below land surface.  The city of Davis does not get drinking water from this aquifer, but from the much deeper A2 aquifer.
Public awareness of this site began in 1983, when a dog owned by a Frontier Fertilizer employee fell into a liquid-filled pit on the property, and later died of pesticide poisoning.  The poisoning was referred to the Yolo County Health Department which investigated and found the pesticide-filled pond on the property.  In 1984, Frontier was placed on the State Department of 
Health services Superfund List and the state took over investigation of the site from the county.   After a remedial investigation, the state installed a small pump and treat operation at the site, to pump and remove contamination from the groundwater.  Several tons of contaminated soils were also removed from the site.  In 1994, the United States EPA took over the investigation and remediation at the site.  

In 1994 also, the Frontier Fertilizer Superfund Oversight Group formed to follow EPA’s work at the site and to communicate activities to the community at large.  
Since community involvement is an important part of EPA’s efforts under the Superfund Program to respond to risks associated with hazardous waste sites, the EPA established the Technical Assistance Grants (TAG) Program. This program provides funds to community groups affected by Superfund sites.  The money is used to hire and work with a technical advisor who interprets for the community group, data and reports generated during work at a superfund site and works closely with EPA during clean-up activities at the site.  The FFSOG has received to date over $138,000 in grant funds from EPA under the TAG program to perform this work related to the Frontier Fertilizer site.  The FFSOG’s mission is to represent the affected community while working with EPA during clean-up activities, and to ensure that the community’s concerns are addressed by EPA.  The FFSOG’s primary concerns are continued contaminant migration in the groundwater, development that could slow or impede clean-up, and health and economic risks associated with the contamination.
Since USEPA took over the site, they have performed further investigations into the extent of soil and groundwater contamination, upgraded and expanded the pump and treat system for groundwater, and are currently working on a feasibility study and treatment options for clean-up of the contaminated soil and possible DNAPL (Dense Non-Aqueous-Phase Liquid) at the site.  The DNAPL would be made up of pure pesticides and other hazardous chemicals that dropped down from the disposal basin and lies in the shallow aquifers.  The DNAPL would act as a continual source of contamination to the groundwater, and should be removed or treated.   
Update of Work at the Site;
As noted in the last newsletter, based on monitoring and modeling data, EPA and its contractor designed a groundwater extraction  system that should fully contain the plume of contaminated groundwater, and extract, transport and remove contaminants.  EPA subsequently installed new high capacity extraction wells in the field south of the Mace Ranch 11 housing development near Arroyo and in the eastern portion of the well field.  Another new extraction well was also installed in the field just north of the old disposal basin, replacing an old, smaller capacity well. These wells were installed only in the S2 aquifer, as data indicate that contamination in the S1 is being captured with the existing system, but that contamination in the S2 was escaping downward into the A1 aquifer.  The new wells are to draw contamination out of the S2 and prevent further downward movement. EPA also installed monitoring wells in the Mace Ranch neighborhood at Arroyo and Cresta Court.  These wells monitor for the chemicals of concern (COCs) in the S2 and A1 aquifers.  In addition, EPA installed 4 piezometers in the S2 and A1 to look at water levels in these aquifers to determine whether water is moving up or down between the S2 and A1.  
In a report from spring of 2004, EPA indicated that they are now pumping from the new wells.  The volume of water pumped with the new system is over 70 gallons per minute, much higher than previously.  The new system is also pumping 3 to 5 times the levels of contaminant than the old system.  The new well X-6B near the old disposal basin is pumping very high concentrations of contaminant.  Recent monitoring data showed DCP at 11,000ug/l and EDB at 3,800ug/l from this well, the highest levels ever recorded.  High levels of these and other pesticides are also indicated in wells south of the Mace Ranch 11 subdivision.  From the data, it appears that the new wells are now pulling back the contaminant plume from beneath the Mace Ranch 11 subdivision and preventing further horizontal movement.  Data from wells X-8B just south of the Mace Ranch 11 neighborhood and X-10B north of the Frontier site, show the highest carbon tetrachloride levels ever recorded as well. EPA is also seeing high levels of TCP in some of the wells, and if it is consistently seen, EPA will follow this contaminant as well.  Although recovery and removal of contaminants is much greater than previously, there are still some problems in the system.  

The most recent monitoring reports submitted for the FFSOG’s review (2nd and 3rd quarter, 2004), seem to indicate that the expanded extraction system is capturing most if not all the contaminant plumes (pesticide and CCl4).  It is the FFSOG's interpretation however, that this is not the case.  The 2nd quarter report indicates that contaminant capture is consistent with the groundwater flow model predictions.  However, data in the report does not indicate capture to this extent.  Data indicates flow away from the extraction wells in at least one case.  Also, although the new system was designed to prevent further downward movement, the data indicates that there is still downward movement of contaminant from the S2 to the A1.  This is more important than horizontal movement when considering that if continued, the downward movement could at some point threaten the city’s drinking water aquifer.  
There is vertical downward movement at two wells, both of which are included in the target capture area where the model predicts complete vertical capture.  There is also downward movement in a well on Arroyo Avenue in the Mace Ranch 11 subdivision.  It is clear from the data so far that the system is not completely preventing downward movement of contaminated groundwater.  
Another issue for the FFSOG is that monitoring reports are inconsistent with the model developed for the contaminated groundwater.  The FFSOG’s concerns are that actual capture is not consistent with the target volume predicted by the model.  Target volumes extended much further north than the monitoring report indicates for capture.  This inconsistency indicates the need for reevaluation of the model.  An additional concern is the high water levels this past year and how they may affect capture.  Recent monitoring reports indicate that though total contaminant removal was higher than previously, there was less ground water capture in the 1st quarter 2004 than in the same period in 2003.  This may be partly due to the fact that groundwater levels are higher now, due to a wet year, and that the wells are not pulling from as far out.  This can be a problem if the system is not capturing well horizontally. This may indicate a need for a greater pumping volume or addition of more high capacity extraction wells. As mentioned in the previous paragraph, there is also still a general downward movement from the S2 to the A1 aquifer.  It appears that the system must pump out a much larger volume to stop the vertical movement or EPA may have to decide to pump from a lower aquifer.  
The data also show that variations in the hydrogeologic conditions are important determinants of vertical capture.  For improved vertical capture, it is important to understand the interaction of system and regional pumping, especially during periods of greater regional pumping.  Pumping from agricultural wells during certain times of the year can have a effect on the movement and capture of groundwater contamination, and this needs to be considered in the model and the extraction system.
Other Concerns
The FFSOG has questioned EPA about the sampling method currently being used.  EPA is using a micro purge method  to draw water samples from the wells.  Data from other sites has indicated that the micropurge method may not be equivalent to the standard purge method.  This method may not remove enough water from the well to get a representative sample from the aquifer.  The FFSOG has requested that water level data collected during sampling be provided to verify that water samples originate from the aquifer not the well casing.  The new pumps EPA installed are also not recommended for the low flow sampling methods EPA is using.  The FFSOG’s concerns are that the methods EPA is using may lead to false non-detects.  There has been no evaluation of the low flow sampling and no verification that the low flow sampling has not affected sampling results. The FFSOG has requested that an evaluation be done comparing sample results from prior to the introduction of this low flow sampling method, to data obtained now with both standard purging and low flow methods, including with the new pumps.  
Both the FFSOG and some members of the Mace Ranch community still have some concerns with the gases rising up from the contaminated groundwater plume in the area of the homes.  EPA’s risk assessment and measurements done between 1997 and 2001 indicated that the levels of contaminants in these gases were too low to be of any health concern to residents living over the plume in Mace Ranch 11.  However, the FFSOG does have concerns that have already been voiced to EPA.  Some of the flux chamber gas measurements may have been done improperly.  They were held longer than they should have been before analysis, and levels detected may therefore have been artificially low. Holding times were exceeded for samples collected on two separate days by 15 to 31 days.  Samples were supposed to be stable for only 30 days; only one sample was analyzed within that time.  This sheds doubt on these measurements and their use in the risk assessment. There is also inadequate documentation for field and lab QA/QC.  The FFSOG believes it is important to ensure that the gas data is accurate and has requested EPA to provide the FFSOG with the QA/QC data. 
Feasibility Study and Future Plans
At a meeting in May of 2004, EPA reviewed plans for the feasibility study (FS) for treatment of the highly contaminated soil in the area of the old disposal basin on the Frontier site.  There are high levels of contaminants in the soil in the area of the old disposal basin at 20 to 30 feet below ground surface.  One scenario proposed could be to clean up the source area soil combined with the ongoing groundwater extraction.  Clean up on the site is preferable to removing tons of contaminated soil, and EPA and their contractor are looking at treatment options.  
Steps for the feasibility study are to 1)define goals and objectives (clean up levels); 2)develop response actions; 3)identify and pre-screen potential technologies; 4)combine technologies into remedial alternatives; and 5) do detailed analysis of alternatives using 9 criteria.  Development of the clean up levels will depend on an evaluation of the Applicable or Relevant and Appropriate Requirements (ARARs), the human and ecological risk assessments, and development of remedial action alternatives to eliminate or reduce the hazards that are protective of human health and the environment and meet the ARARs.  Remedial action objectives are to protect against exposure to COCs in soil and groundwater; to clean up groundwater to protective levels; and to reduce source area soil contamination to protect groundwater.  Screening of technological alternatives will include looking at implementability, cost and effectiveness of the method.  EPA proposes to perform treatability studies prior to settling on a final clean-up option for the soil and possible DNAPL. These studies would be bench scale to start, followed by field pilots.  EPA plans to do in situ clean up, not removal or capping, so the treatability studies are necessary.  EPA first began looking at technological treatment options in 2000. The FFSOG has reviewed the Technological Screening Tables and submitted comments on preferred alternatives to EPA.
At the meeting in May, representatives from the State Department of Toxic Substances Control and the FFSOG requested that EPA clean up the source area as though it would in future include residential uses.  EPA responded that this is not necessary, as the source area should never be used for residential purposes.  However, the FFSOG feels that it is not always possible to know what decisions may be made in the future and it is better to be safe.  If EPA removes the soil or treats it to levels safe for residential uses, there would be no need for future deed restrictions on land use at the site.  However, EPA’s current plan is to clean up to levels consistent with commercial/industrial uses.

The FFSOG still has some of the same concerns voiced in 2000, when we first began looking at the treatment options presented by EPA.   One of those concerns is: How do the technologies apply to the site specific COCs and site conditions?  We would also like to know more about how specific technologies would work relative to site hydrology and the mass and distribution of contaminants.  EPA is looking at treatment in situ to 20 to 30 feet below ground surface.  This would affect the contaminated soil on site and possibly the DNAPL.  The DNAPL must be removed or treated as it serves as a source of contamination to the groundwater.  Without its removal, the contamination in the groundwater could continue for decades. 
The FFSOG has also pointed out some problems with EPA’s approach to the studies.  EPA is considering using a VLEACH soil transport model to predict COC movement to groundwater.  To do this, they need data on how the contaminants move through the soil, and they do not have that.  They also do not have data on the transmissive properties of soil, or on the total mass of contaminants in the soil and DNAPL.  

Treatability Studies
As part of the consideration of treatability options, EPA first looked at a 0 valent iron method which works by reductive dehalogenation.  This consists of injecting small iron pellets into the contaminated groundwater and reducing the contaminants to non-toxic components.  This method was attempted on a bench scale, but was unsuccessful in reducing the contaminants.  EPA is currently considering other methods such as microbial breakdown using the contaminants as food sources.  They are also looking at using other substances to enhance this process, such as alcohols or other chemicals.  Another option being considered is a heating method where an electric current is injected into the ground which heats up the soil and groundwater and volatilizes the compounds. Which are then captured.   

The FFSOG has some concerns with the most recent Treatability Study work plan from EPA’s project manager for the site on treatment options for the contamination in the soil. The study proposes using microbial breakdown of contaminants.  The FFSOG asked that the study include an evaluation of treatment effects on the suspected DNAPL.  Part of the FFSOG’s concern related to the DNAPL and the proposed microbial breakdown approach is that studies have shown that DNAPLs have been toxic to microorganisms.  If there is a DNAPL or even higher contaminant concentrations than are currently observed in the monitoring wells, then there might be inhibition of the ability of microorganisms to reductively dehalogenate. 
 EPA’s response was that this study was not designed to address a DNAPL, as earlier field studies did not show definitively that a substantive DNAPL was present.  This is a serious departure from previous assurances from EPA that work would proceed assuming the presence of a DNAPL and with intent to treat or remove it, and the FFSOG has asked EPA to reconsider this approach.  It is common not to have definitive evidence of a DNAPL, but the original RI for the site pointed to the presence of a DNAPL based on a analysis of groundwater chemical data.  To assume the DNAPL is a safe and conservative assumption.  The FFSOG believes that if EPA does not believe there is a DNAPL present, that they should look at the original analysis and provide written reassessment based on current data.  The FFSOG was surprised to learn that EPA might consider cleanup without addressing a potential DNAPL.  This has never been the policy.  
As of the first part of January, the 2nd treatability study was underway.  EPA expects to run it for 4 months, then move to field trials.  EPA is also working on analysis of alternatives for the FS.  EPA has not yet decided to go ahead with the draft FS prior to completion of the treatability studies.  

Timelines for the FS and determination of a final remedy for the site are now uncertain, as some of the preliminary treatability tests were unsuccessful.  EPA may decide to proceed with a Feasibility Study prior to completion of the treatability tests, but this will depend to some to some extent on how open EPA would like to leave the FS. Completing a draft FS prior to completion of the tests would result in an FS with many contingencies.  Recent data also shows that nitrates in the groundwater are three times their MCLs, so EPA must also consider nitrates in the groundwater clean up.  (The FFSOG had asked early in the process that nitrate levels be monitored, but they were not until recently.)  
Most recent estimates for timeline with the treatability studies are:

Feasibility Study (FS) begins:   May 2003

Draft FS


   January 2005

Final FS


   April 2005

Final Proposed Plan

   July 2005

Record of Decision     
   October 2005

Remedial Design

   November 2005

Remedial Action

   April 2006

This time line may be optimistic.  The draft FS has not yet been submitted for review.  

Development Near Site

In August 2004, the FFSOG became aware of another proposal by RAMCO to complete Faraday Road in the commercial/industrial development area proposed for north of the Frontier Fertilizer site.  RAMCO, EPA and the City of Davis were at that time apparently considering this request and had held at least one meeting to discuss it.  The FFSOG was not invited to the meeting.  

The decision to build Faraday Road as two cul-de-sacs resulted from a public process that included many meetings between the City of Davis, members from the community, the FFSOG, EPA and their contractors, and RAMCO and meetings before city commissions and the city council.  The FFSOG discussed this decision and concluded that our position has not changed.  Faraday Road should remain as two cul-de-sacs until EPA has finished essential work at the site.  This includes further investigation and monitoring; field studies for treatment of contaminated soil and DNAPL, the Feasibility Study and final decisions for treatment, and future removal or treatment actions.  The FFSOG believes that if this decision were to be reconsidered, it should not happen without further public review.  

Some of the FFSOG’s reasons for this position are:  
1) In order to complete the road, it would be necessary to remove or alter several of the monitoring wells and two extraction wells in the area. Removing or altering the monitoring wells would result in the loss of the historic record of how concentrations of contaminants have changed through time at the site.  Completion of removal actions requires continued monitoring from the existing wells.  If we lose the ability to continue to monitor from these wells, we lose the ability to compare historic water quality to water quality during remediation.  Altering extraction well locations will change how and how much contaminant is removed. Current extraction well locations are based on extensive hydrologic analysis in system management that resulted in substantial improvement in the pump and treat system.  The system is now operating at or near optimal contaminant capture.  
2) The road will be an obstacle to progress and will detract from EPA’s ability to stay on schedule with remediation efforts.  The issue of completing the road has already taken a great deal of EPA’s time away from cleanup activities and will continue to do so as long as it remains an issue.
3) Allowing road construction could compromise EPA’s ability to develop optimal site remediation. Despite the fact that EPA reserves the right to remove the road is that is necessary for future remediation work, EPA may be reluctant to do so due to questions of responsibility and costs, especially if RAMCO or any future property owner pursues legal action to stop it.  EPA will have to have access to the area where the completed road would run.   This area contains highly contaminated soil and a possible DNAPL which will have to be treated to remove the source of contamination to the groundwater.  EPA will also have to run more piping through this area from wells to the treatment facility on site. 
4) Even without doing any major construction in this area, RAMCO has damaged EPA’s equipment and caused disruption of EPA’s activities in the past while installing underground utilities north of the Frontier site.  
The FFSOG submitted letters to EPA and the City of Davis with these arguments, asking that neither the city nor EPA consider allowing completion of Faraday Road until EPA’s work at the site is completed.  

In the letters, the FFSOG emphasized that it is EPA’s statutory responsibility to protect the Davis community from contamination posed the site, even if this interferes with development near the site.  It is also EPA’s responsibility to honor the agreements made with the city to complete 
remediation of soil and groundwater 
contamination at the site before allowing
completion of the road.  

The FFSOG’s letters also went to the Department of Toxic Substance Control which agreed with the FFSOG’s assessment and position.
As of this time, EPA has no plans to allow completion of Faraday Road.
Calling for Volunteers!

The FFSOG’s Board of Directors is a volunteer group working to keep the community informed of and involved in the process of clean up of contamination at the Frontier Fertilizer Superfund Site. Two of our long-term members have left the board.  We could use your help. Would you be interested in serving on our Board of Directors?  If you are interested or would like more information on what we do, contact us at pnieberg@dcn.davis.ca.us. 

FFSOG is a non-profit, public benefit corporation formed in the Stat of California. FFSOG is formed as a community oversight group dedicated to keeping the larger community informed of progress in EPA’s clean-up activities at the Frontier Fertilizer Superfund Site and to facilitating meaningful public input into the process.
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.

Name__________________________________ Address________________________________________
Phone__________________________________email__________________________________________

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 or website at www.dcn.davis.ca.us/go/ffsog.

Thank you for supporting FFSOG.
FFSOG Board of Directors


Wendy Cohen

Colleen Denny-Garamendi    

Pam Nieberg   


Dennis Edgerley      
Chris Hawkes      


Elias Rashmawi
FFSOG Technical Advisor:  Steve Deverel, PhD
Frontier Fertilizer Superfund Oversight Group, 3010 Loyola Drive, Davis, CA 95616, (530) 756-6856
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�Note that contaminants are not high in the S1 at Arroyo.


�I don’t think that the main reason for the contaminant decreases are the pump and treat system.  Probably donwnwater movement of contatminant.  There is a time delay between effects on well concentrations and system operation .
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