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Executive Summary





Staff are issuing for public review a Tentative Order that will rescind Order 88-157, the final Site Cleanup Requirements (SCR) for the IBM site in San Jose, and establish updated final cleanup requirements.  The order is being revised primarily because the existing order is 14 years old and is obsolete and incompatible with recent board orders, and because significant progress has been made towards site cleanup in the intervening period.  Order 88-157 was the first Final SCR issued by the Toxics Cleanup Division, and more than 100 SCRs have been issued by the division since that time.  The new order acknowledges the accomplishments and current status of site remediation, relieves the discharger of certain requirements specified in Order 88-157 that are no longer relevant to site cleanup goals, and enables the discharger to refocus its resources on future tasks that will move the site towards full remediation and final site closure.


  


Technical Background and History


IBM has owned and operated a manufacturing facility at the site since 1956.  Site investigations initiated in 1980 revealed that volatile organic compounds (VOCs) used and stored on site had been released to the environment and had impacted groundwater beneath and in the vicinity of the site.  Groundwater contamination on the IBM property was most pronounced in the shallow “A-zone” aquifer.  Off-site, plumes of groundwater contaminated with relatively low levels of VOCs (primarily Freon 113 and trichloroethane (TCA)) extended northwestward from the site in the deeper “B,” “C,” and “D” aquifer zones.  Prior to remediation, the B-zone plume extended to Edenvale Gap, some 3 miles downgradient from the site.


Throughout the 1980s and 1990s, extensive soil and groundwater remediation was performed at the site and vicinity.  Groundwater remediation continues to date, primarily on the IBM property.  This remediation has resulted in significant reductions of chemical concentrations in soil and water and a reduction of the length of the off-site groundwater plumes.  Except for sporadic, isolated exceedances in a few monitoring and extraction wells, groundwater in all aquifer zones in the offsite area and in the B- and deeper aquifer zones onsite now meets federal and state drinking water standards.  (For purposes of this discussion, extraction wells located along the northwestern property boundary are considered on-site wells because the water removed by these wells is piped to the on-site treatment facility.)  IBM continues to extract and treat groundwater both onsite and offsite because Order 88-157 established groundwater cleanup standards at levels that were significantly more stringent than drinking water maximum contaminant levels (MCLs).


Changes Proposed in the New Tentative Order


The most significant changes proposed in the new order are as follows:


Groundwater cleanup standards for the B- and deeper aquifer zones are based on performance-based standards (generally well below drinking water standards) rather than hazard index calculations;


Soil cleanup requirements are eliminated;


Reporting frequency is reduced;


Requirements for sampling specific wells are removed from the body of the order;


Language requiring specific methods of statistical data evaluation is removed; and 


The list of wells and sampling frequency detailed in the Self-Monitoring Program is revised. 


The reasons for these changes are discussed below.


Changes to the groundwater cleanup standards


Rationale behind 1988 cleanup standards


Groundwater in the B- and deeper aquifer zones in the vicinity of the IBM site has been and continues to be used as a source of drinking water, and groundwater in the A-aquifer zone is considered a potential source of drinking water.  For this reason, the original order established cleanup criteria for all aquifer zones, with more stringent cleanup criteria applied to the B- and deeper zones.  Target remediation goals for the A-aquifer zone were set at drinking water standards, whereas the remediation goals for the B- and deeper aquifer zones were based on the hazard index concept, which resulted in cleanup criteria generally much lower than drinking water standards.  


The hazard index approach was used in establishing cleanup standards for the B- and deeper aquifer zones to mitigate the combined (synergistic) effects of multiple chemicals present in the release.  Order 88-157 required IBM to calculate hazard indices for both noncarcinogenic effects (NCHI) and carcinogenic effects (CHI).  As defined in Order 88-157, an NCHI value equal to or less than 1.0 indicates that all of the chemicals of interest are present at concentrations equal to or below their relevant drinking water criteria.  A CHI value of 1.0 indicates a maximum one-in-one-million (10-6) incremental cancer risk that might result from drinking 2 liters of water obtained directly from the aquifer daily for 70 years.  Target remediation goals for the B- and deeper aquifers were set at the more stringent of 1) 0.25 NCHI and 1.0 CHI for multiple chemicals, or 2) one-fourth the noncarcinogenic drinking water action level or health criterion for each noncarcinogen and the 10-6 risk concentration for each carcinogen.  These hazard indices for the B- and deeper aquifers were calculated using the more stringent of 1988 California Department of Health Services (DHS) or US Environmental Protection Agency (EPA) drinking water standards or health criteria.  


Rationale for proposed changes to cleanup standards


Extensive groundwater remediation in the on-site and off-site areas has resulted in significant reductions in contaminant levels in all aquifer zones.  In several on-site areas, chemical concentrations in the A-zone aquifer remain elevated above drinking water standards.  In the B- and deeper aquifer zones, however, the maximum NCHI for calendar year 2001 was 0.91 and the maximum CHI was 0.63.  Thus, current concentrations of carcinogenic chemicals in the B- and deeper zones are within limits established in Order 88-157 (i.e., the 1.0 CHI standard was not exceeded in any well), whereas the concentrations of non-carcinogenic chemicals result in some exceedances of the 0.25 NCHI remediation goal established in the Order 88-157.  All recent NCHI exceedances have occurred in off-site wells.  In each well where recent NCHI exceedances have been observed, the exceedance was driven by the concentration of a single chemical, 1,1-dichloroethene (DCE).  Current concentrations of other chemicals detected in the B- and deeper aquifers (TCA and Freon 113) are well below levels that would contribute to a hazard index exceedance.


Many of the action levels or health criteria upon which the hazard indices were calculated have changed significantly since 1988, with the criteria becoming more stringent for some chemicals (e.g., the Freon compounds) and less stringent for others (benzene, toluene, xylenes).  However, under the cleanup standards stipulated in Order 88-157, the hazard indices continue to be calculated using the 1988 health criteria.  As a result, the cleanup standards specified in Order 88-157 are below the current MCLs for some chemicals present in the IBM plume, and above current MCLs for others.  


This new order updates the cleanup standards for both the A-zone aquifer and the B- and deeper aquifers.  For the A-zone aquifer, cleanup standards are set at the more stringent of current DHS and EPA drinking water standards (MCLs).  This is the same requirement as in Order 88-157; however, the new order specifies cleanup to current drinking water standards.  If MCLs are revised by DHS or the EPA during the cleanup period, the cleanup standards for the site will need to be re-evaluated, as required in Task 7 of the new order.  This was not the case in Order 88-157, which essentially locked cleanup standards at the 1988 drinking water standards.  


For the B- and deeper aquifers, the requirement that cleanup standards be based on hazard index calculations is dropped and replaced with new cleanup standards based on current chemical concentrations in the offsite area.  Abandonment of the hazard index-based cleanup standards and adoption of performance-based cleanup standards for the IBM site is warranted for three reasons:


Only one chemical, 1,1-DCE, is present in the B- and deeper aquifers at concentrations that result in exceedances of the 0.25 NCHI cleanup standard.  Thus, the primary reason for the requirement to calculate a hazard index (to account for the synergistic effects of multiple chemicals in potential drinking water) no longer exists in the off-site area.  


Chemical concentrations in the offsite area have stabilized since 1996 at levels at or below drinking water standards (MCLs).  This suggests asymptotic levels have been reached, and it is unlikely that significant reductions below the present concentrations can be achieved, even with aggressive groundwater extraction.


State Board policies and regulations (Resolution 92-49, Resolution 68-16, and 23 CCR Section 2550.4) require cleanup levels to be set at background concentrations, or the best water quality that can be technologically or economically achieved if the water quality cannot be returned to pre-release conditions.  In areas where groundwater is considered a potential source of drinking water, cleanup levels cannot be set higher than MCLs.  Since asymptotic levels have been reached in the offsite area, and these asymptotic levels are at or below MCLs, cleanup standards should be set at the asymptote concentration for each detected chemical.  


Thus, the cleanup standards for chemicals currently detected in the B- and deeper aquifer zones (TCA, TCE, and Freon 113) have been set at performance-based levels approximately equal to the maximum offsite concentrations detected in 2001, with a reasonable allowance for statistical or analytical error.  Consistent with the objectives of the Basin Plan and Resolution 68-16, these new performance-based cleanup standards prohibit degradation of the water quality that has been achieved in the B- and deeper zones, and assure preservation of the highest beneficial use of the aquifer.  


In summary, with these changes, the cleanup standards for TCA, TCE, and Freon 113 in the B- and deeper aquifers are made more stringent than the target remediation goals established in Order 88-157, as indicated in the table below.  





�
Cleanup Standard,


A-zone (= MCLa)(ppb)�
Cleanup Standard, B- & deeper zones (ppb)�
�
Chemical�
1988 b�
2002�
1988 c�
2002�
�
1,1,1-TCA�
200�
200�
50�
40�
�
1,1-DCA�
20�
5�
5�
 ---�
�
1,1-DCE�
6�
6�
1.5�
6�
�
Freon 113�
18,000�
1,200�
4,500�
120�
�
Freon 11�
3,400�
150�
850�
---�
�
TCE�
5�
5�
3.1�
3.0�
�
PCE�
5�
5�
---�
---�
�
Methylene chloride�
40�
40�
4.8�
---�
�
Benzene�
0.7�
1.0�
---�
1.0�
�
Xylenes �
440�
1,750�
---�
---�
�



a  Maximum Contaminant Level, or other drinking water standard or risk-based criterion


b 1988 target remediation goals specified in Table 2 of Order 88-157


c 1988 target remediation goals specified in Table 1 of Order 88-157 (generally 25% of 1988 drinking water standard)


--- Not detected in B- and deeper zones, therefore not a chemical of concern in these zones


The performance-based cleanup standard for 1,1-DCE coincides with the MCL (6 ug/L), and is higher than the target remediation goal set in Order 88-157 of one-quarter the MCL (1.5 ug/L).  The rationale behind increasing the cleanup standard for 1,1-DCE is that the asymptotic concentration for this chemical has been reached in the offsite area, and reducing 1,1-DCE to levels well below the MCL is probably not achievable in a reasonable time frame.  Reducing 1,1-DCE concentrations to levels well below the MCL is unlikely because 1) the MCL is already set at a very low concentration, 2) residual 1,1-DCE is probably desorbing very slowly from the fine-grained soils into groundwater throughout the plume, and 3) residual 1,1-DCE mass may be replenished through degradation of TCA.  The requirement that 1,1-DCE concentrations be held to levels at or below the MCL will adequately protect human health.





Implications of cleanup standards revision





Offsite B-zone wells ORB-1 and ORB-7 are currently pumped for the purpose of groundwater remediation, despite that fact that the water extracted from these wells currently meets federal and state drinking water standards for all chemicals, and is disposed to the storm sewer without treatment.  Well ORB-6, which is located immediately across the downgradient site boundary, is plumbed into the onsite treatment system.  The revised site cleanup standards for the B- and deeper zones would allow IBM to submit a request to suspend pumping from wells ORB-1 and ORB-7, provided the wells continue to be monitored until Board staff are satisfied that cleanup standards will not be exceeded.  Suspension of pumping from these two wells will result in significant conservation of water in the B-zone aquifer.  Combined, these two wells extract about 6 million gallons of water per month, with very little chemical mass removed (in the first three months of 2002, these wells removed over 18 million gallons, which contained less than 5 pounds of VOCs, essentially all of which was TCA and Freon 113).  





Pumping from well ORB-6, on the other hand, needs to be continued for the following reasons:





ORB-6 accounts for over half of the chemical mass removed by the IBM groundwater treatment system, including a significant proportion (about 60%) of the problematic chemical 1,1-DCE.  


ORB-6 has a very large capture zone, and is needed to maintain plume control at the property boundary.


Because ORB-6 is plumbed into the on-site treatment system, the treated effluent from this well is reinjected into the B-zone aquifer.  Hence, stopping pumping from ORB-6 would result in no net increase in conservation.    





While off-site pumping could be suspended where the revised cleanup standards are met, maps showing the distribution of detected chemicals in the offsite area would still be required for information purposes.  Groundwater remediation would continue in the onsite area because chemical concentrations in several portions of the site exceed the updated cleanup standards. 





Elimination of soil cleanup requirements





Soil cleanup requirements are eliminated from the new order because the target remediation goals for soil established in Order 88-157 have been met, except for one area.  The Building 006/Tank Farm 067 area did not meet all of the shut-off criteria because the bulk of the Freon 113 mass in this area is below the water table.  For this reason, it was determined that SVE would not be effective in reducing chemical concentrations in the local groundwater.  IBM has not conducted soil cleanup since 1997.





Changes to reporting requirements





Order 88-157 specifies that IBM submit quarterly groundwater monitoring reports and monthly technical status letters.  The new order requires that groundwater monitoring reports be submitted semiannually and the technical status letters submitted quarterly.  This reporting frequency is consistent with other Board-lead sites in Region 2 and is adequate for providing the Board and interested parties with information related to chemical concentrations in groundwater, effects of remediation, etc.





The semiannual monitoring reports must include:


A summary of groundwater monitoring activities conducted and data collected during the monitoring period.  The report should note any significant changes in groundwater elevations and chemical concentrations.


A discussion of remediation effectiveness, including maps showing modeled capture zones of B-aquifer zone extraction wells and tables showing chemical mass removed through groundwater extraction or other remedial techniques.


Maps showing groundwater elevations in each aquifer zone.


Isoconcentration maps showing distribution of the dominant chemicals (TCA, Freon 113, 1,1-DCE, and others as applicable) detected in each aquifer.  Maps for the B- and deeper aquifer zones should show chemical distributions even if concentrations are below the adopted cleanup standards.


Tables presenting chemical concentrations in all wells sampled during the monitoring period.





The second semiannual monitoring report (covering July through December) of each year should also include:


Geologic cross-sections, and


Tables presenting historical groundwater chemical data.





Removal of requirements to sample specific wells


Order 88-157 requires sampling and/or extraction from specific wells in the Edenvale Gap area; however, most of these wells are no longer used for monitoring or extraction, and some have been abandoned or destroyed because chemical concentrations in this area have been reduced to levels below the cleanup standards specified in Order 88-157.  The new order contains no requirements for sampling specific wells; such requirements are now contained in the Self-Monitoring Program to allow more flexibility to modify the monitoring program as needed (with Board approval) without requiring changes to the order itself.


 


Elimination of specific requirements for statistical evaluation of chemical data





Relative percent difference calculations


Order 88-157 defines specific methods for assessing temporal changes in chemical concentrations.  To make the order more consistent with recent Board orders and to allow more flexibility in data evaluation, the new order removes the requirement for calculation and comparison of relative percent differences (RPD).  The RPD method, which is based on moving annual mean concentrations, is only one of many possible statistical methods for identifying chemical concentration trends, and is particularly ineffective for the large number of wells that are to be sampled annually or semiannually.  The discharger should continue to identify and evaluate temporal and spatial trends in chemical concentration data, but the new order does not specify any particular method of analysis.  Other provisions of the order allow the discharger to propose relevant methods of data analysis, and allow Board staff to approve such requests or make requests for data analysis administratively.





Comparison of quarterly mean concentrations


The revised order removes language contained in Order 88-157 that requires comparison of quarterly average concentrations in nine specific wells in the Edenvale Gap area.  Most of these wells have been destroyed; only one is currently sampled on an annual basis.  Thus, there is no longer any need to require quarterly comparison of concentrations.  The old SMP also requires quarterly comparison of mean chemical concentrations for compliance point wells (wells outside the plumes, as defined by hazard index exceedances).  Most of these wells will be sampled either annually or semiannually; hence quarter-to-quarter comparisons are not viable.  After two decades of remediation, chemical concentrations in these wells are fairly stable and no longer show any significant short-term variation.  Comparison of chemical concentrations against the revised cleanup criteria provides a more meaningful evaluation of long-term concentration trends.





Hazard index calculations


As stated above, cleanup standards in the revised order are based on drinking water standards rather than a hazard index calculation.  Because essentially all hazard index exceedances in recent years have been driven solely by the 1,1-DCE concentration, the requirement to calculate the hazard index is no longer needed.





Revision of the Self-Monitoring Program


Significant revisions have been made to the groundwater self-monitoring program (SMP) to reflect stability of the plume and the progress has been made towards groundwater cleanup.  All wells that have been abandoned, destroyed, or no longer deemed necessary for monitoring the plumes have been removed from the sampling list.  Most monitoring wells will be sampled either semiannually or annually.  Quarterly sampling and analysis is to be limited to extraction wells, recharge wells, and monitoring wells located in areas where chemical concentrations continue to show temporal variation, or areas (such as in the B-zone offsite plume) where data on remediation effectiveness is of critical interest.  No wells will be sampled monthly.
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