
1 October 2 1,2003 

Mr. Thomas Reamon, P.E. 
Bureau of Hazardous Site Control 
New York State Department of Environmental Conservation 
625 Broadway, 1 1 "' Floor 
Albany, 1VY 12233-7014 

Re: McKesson Envirosystems 
Bear Street Facility 
Syracuse, New York 
Site No. 07-34-020 
BBL Project #: 0260.26003 #10 

Dear Mr. Reamon: 

This Biannual Process Control Monitoring Report (Biannual Report) for the McKesson Envirosystems, 
Bear Street facility (the site), located at 400 Bear Street in Syracuse, New York has been prepared by 
Blasland, Bouck & Lee, Inc. (BBL), on behalf of McKesson Corporation (McKesson), to present a 
description of the operation and maintenance (O&M) activities conducted and the monitoring results 
obtained during the period from January 2003 through June 2003. This report has been prepared in 
accordance with the requirements of the New York State Department of Environmental Conservation- 
(NYSDEC-) approved Site Operation and Maintenance Plan (BBL, Revised August 1999) and a 
December 29, 1999 letter from David J. Ulm of BBL to Michael J. Ryan, P.E. of the NYSDEC, 
presenting the long-term process control monitoring program as an addendum to the Site O&M Plan. The 
Site O&M Plan and the addendum are collectively referred to herein as the O&M Plan. 

The site is divided into two operable units: Operable Unit No. 1 (OU No. 1) - Unsaturated Soil and 
Operable Unit No. 2 (OU No. 2) - Saturated Soils and Groundwater. As a part of the NYSDEC-selected 
remedy for both of these operable units, there has been and continues to be ongoing O&M activities. 
Since completing the OU No. 1 remedial activities in 199411995 and commencing the OU No. 2 in-situ 
anaerobic bioremediation treatment activities in July 1998, the details regarding the O&M activities and 
the results of the process control monitoring program have been provided to the NYSDEC in biannual 
reports. A site description and history, along with a description of the remedial actions completed and the 
ongoing O&M activities being conducted were detailed in the previous biannual reports, including BBL's 
August 2001 Biannual Report covering the period from July 2000 through December 2000. That 
information has not changed and is not repeated herein. 

During this reporting period (January 2003 through June 2003), no substantial system repairs were 
required and no unusual observations were made regarding system operations. The Area 3 in-situ 
anaerobic bioremediation treatment system has operated satisfactorily during this reporting period without 
interruption and 771,944 gallons of water were pumped from the withdrawal trench and introduced into 
the Area 3 infiltration trenches as detailed herein. 

6723 Towpath Road P.O. Box 66 Syracuse. NY I 321 4~0066 
Tel 1315) 446-91 20 Fax (31 5) 449-001 7 mww bbl-inc corn offces nat~onwlde 



Mr. Thomas Reamon, P.E. 
October 2 1, 2003 

Page 2 

The process control monitoring activities conducted included hydraulic, biological, and chemicals of 
concern (COC) monitoring using existing monitoring wells and piezometers. The monitoring locations 
are shown on Figure 1 .  In addition, the presence or absence of non-aqueous phase liquid (NAPL) was 
assessed in existing monitoring wells and piezometers. Table 1 provides a listing of the existing 
monitoring wells and piezometers used to conduct the long-term process control monitoring program, and 
a schedule for implementing this program. As presented in this table, the hydraulic, biological and COC 
monitoring activities, of the long-term process control monitoring program, are being conducted on a 
biannual basis during the first and third quarters of each year. The May 2003 monitoring event is detailed 
herein. The NYSDEC (Carl Cuipylo) was notified of the May 2003 monitoring event prior to the 
commencement of the monitoring activities. 

A description of the Revised Anaerobic Mineral Media (RAMM) and Suga-LikTM (Blackstrap Molasses) 
introduction activities is presented below, followed by a description and the results of the process control 
monitoring activities conducted between January 2003 and June 2003. In addition, the information and 
data included herein provides a comprehensive summary of the biological indicator (phospholipids fatty 
acids [PLFA] and poly-b-hydroxy alkanoate [PHA]) results obtained during the 5 years since 
commencement of the in-situ anaerobic bioremediation treatment activities and the COC data obtained at 
the site from 1989 through May 2003. The conclusions and recommendations based on these results are 
presented at the end of this letter. 

I. RAMM rmd Supa-Lik TM Introduction Activities 

Based on the results of the process control monitoring activities, the continued addition of RAMM into 
each of the three areas and the continued addition of Suga-LikTM (with the RAMM) in Area 1 and 
downgradient of Area 2 were recommended in the September 2002 Biannual Process Control Monitoring 
Report to further stimulate the anaerobic biodegradation of COCs. As detailed in that Biannual Report, 
the COC concentrations detected at these locations and other Area 1 monitoring locations were relatively 
low and may not have provided a source of carbon sufficient to sustain microbial activity. To further 
stimulate growth of indigenous bacteria the RAMM and s u g a - ~ i k ~ ~  introduction activities listed below 
have been conducted. 

Continuing to introduce approximately 100 gallons of RAMM-amended groundwater into each of the 
three areas on a monthly basis. 

Continuing to add Suga-LikTM with RAMM into the two Area 1 infiltration trenches on a monthly 
basis by manually filling each of the standpipes located in these trenches. Suga-LikTM has been added 
during these monthly RAMM introduction activities to provide an easily metabolized carbon source 
to further stimulate the growth of the indigenous bacteria. Suga-LikTM provides electron donors, 
while RAMM provides nutrients and electron acceptors. 

Continuing to introduce RAMM and Suga-LikTM on a monthly basis into piezometers PZ-G, PZ-Q, 
PZ-R, and PZ-S located within and downgradient of Area 1. RAMM and Suga-LikTM have been 
introduced into the shallow hydrogeologic unit within and downgradient of Area 1 using these 
piezometers to provide a better distribution of a readily degradable carbon source that otherwise may 
not reach these areas if distributed through the infiltration trenches only. 

Continuing to introduce RAMM and Suga-LikTM on a monthly basis into piezometer PZ-W located 
downgradient of Area 2, near monitoring well MW-36. 
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Approximately 10 gallons of the RAN11WSuga-LikTM solution has been introduced into each of the 
aforementioned piezometers and approximately 100 gallons of s u g a - ~ i k ~ ~  andlor RAMM into each of 
the three areas. The amount of Suga-LikTM added to the RAMM has been proportional to the levels of 
COCs detected, at the dilution ratio of 1,000: 1. 

II. Hvdraulic Process Control Monitoring 

As part of the hydraulic process control monitoring activities conducted during January 2003 through 
June 2003, groundwater-level measurements were obtained at existing monitoring wells and piezometers 
that are screened entirely within the sand layer of the shallow hydrogeologic unit and located within and 
around each of the three areas. Groundwater-level measurements were also obtained from selected 
monitoring wells (MW-6D located upgradient of Area 3 and MW-8D located within Area 3) screened 
entirely within the deep hydrogeologic unit. Additionally, a water-level measurement was obtained from 
a staff gauge located in the Barge Canal adjacent to the site. The hydraulic process control monitoring 
activities were conducted on May 5, 2003 (biannual sampling event), as well as during the resampling 
event conducted in January 2003, which was reported in the previous Biannual Process Control 
Monitoring Report (June 2003). 

Table 2 summarizes the water-level measurements obtained during these hydraulic monitoring events. 
Figure 2 depicts the potentiometric surface of the site's shallow hydrogeologic unit using the May 5,2003 
data set, which is similar to previous hydraulic monitoring events. The results and corresponding 
conclusions of the hydraulic process control monitoring are also summarized below. 

A closed-loop hydraulic cell continues to be maintained in Area 3, as shown on Figure 2. 

The groundwater withdrawal rate in Area 3 ranged from approximately 2.1 8 gallons per minute (gpm) 
to 4.46 gpm. These rates continue to induce a higher hydraulic gradient across the area of relatively 
higher concentrations of COCs within Area 3 (relative to baseline conditions), while maintaining 
hydraulic containment in Area 3. 

In Area 3, approximately 75 percent of the recovered groundwater continues to be introduced to the 
secondary infiltration trench "B" and the remaining 25 percent continues to be introduced to the 
secondary infiltration trench "A". This introduction of recovered groundwater into the secondary 
infiltration trenches increases the rate at which RAMM-amended groundwater moves through the 
area of relatively higher concentrations of COCs (between the secondary infiltration trenches). The 
withdrawal of groundwater continues to induce a hydraulic gradient in Area 3 from perimeter 
monitoring well MW-23S, as well as MW-25s and MW-17R, toward the withdrawal trench. COCs 
were historically detected in groundwater samples collected from these locations at concentrations in 
excess of NYSDEC Groundwater Quality Standards (see Figure 13). COCs at concentrations in 
excess of NYSDEC Groundwater Quality Standards have not been detected in perimeter monitoring 
wells MW-23s and MW-25s since the JuneIJuly 1999 sampling event. 

No discernable, long-term hydraulic effects were identified at or near Areas 1 and 2 as a result of 
introducing RAMM or RAMMISuga-LikTM into these areas on a monthly basis. 

The groundwater elevations measured at selected monitoring locations screened entirely within the 
deep hydrogeologic unit indicate that the operation of the Area 3 system is continuing to have no 
discernable effect on the hydraulic gradient of this unit. 

The weekly conductivity measurements of groundwater pumped from the withdrawal trench in Area 3 
ranged from approximately 1.25 millisiemens per centimeter (mS/cm) to approximately 2.04 mS/cm, 
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which is within the range of the conductivity levels measured prior to system operation (1 mS/cm to 4 
mS/cm). These measurements are well below the measured conductivity of the deep unit, which is 
greater than the calibration range of the field instrument (10 mS1cm). These data indicate that the 
operation of the Area 3 treatment system has not caused the freshwaterlsaltwater interface to upcone 
to the base of the withdrawal trench. 

IIL Biological Process Control Monitoring 

As detailed in Table 1, the biological process control monitoring includes collecting groundwater samples 
for laboratory analysis of PLFA and PHA, common biological indicators in both oxidized and reduced 
states (e.g., electron acceptors: nitrate, manganese, iron, sulfate, and carbon dioxide), and permanent 
gases (nitrogen, carbon dioxide, and methane). In addition, the following groundwater quality parameters 
were also measured in the field during the May 2003 biological sampling event: pH, temperature, 
conductivity, dissolved oxygen (DO), and oxidationlreduction potential (ORP). To better evaluate the 
availability of macronutrients necessary for biological growth, groundwater samples collected from Areas 
1 ,2 ,  and 3 monitoring locations and from perimeter monitoring wells MW-29 and MW-30 (downgradient 
of Area 3) and MW-33 and MW-36 (downgradient of Areas 1 and 2, respectively) were analyzed for 
ammonia, potassium, and ortho-phosphate. 

The results of the May 2003 biological process control monitoring activities are presented in  Table 3 and 
shown on Figures 3 through 1 1. These biological process control monitoring results are summarized below. 

The biomass (PLFA) level increased or remained the same in most Area 1 monitoring locations since 
the October 2002 sampling event, except at MW-1 (upgradient location) where the PLFA level 
decreased (see Figure 3). The PLFA level increased from 1 picomolelmilliliter (pmollml) (October 
2002) to 23 pmollml (May 2003) at monitoring location TW-01. The PLFA data used to monitor 
environmental stress and turnover rate indicate that the microbial community within Area 1 is 
undergoing limited stress and continues to have high turnover rates (see Figures 4 and 5). PHA was 
not detected in any of the May 2003 groundwater samples collected from Area 1, suggesting there are 
sufficient carbon, electron acceptors, and nutrients to sustain microbial activity within Area 1. As 
proposed in the last biannual report, the groundwater samples collected from monitoring locations 
within Area 1 were analyzed for ammonia, potassium, and ortho-phosphate to better evaluate the 
availability of macronutrients necessary for biological growth (see Table 3). The results of these 
additional analyses and the PHAIPLFA data indicate that there are sufficient amounts of 
macronutrients available within Area 1 to sustain microbial growth. 

The biomass (PLFA) level increased or remained the same in most Area 2 monitoring locations since 
the previous sampling event (see Figure 6). The PLFA level at monitoring location TW-02R 
increased from 148 pmollml in October 2002 to 439 pmollml in May 2003. The level of anaerobic 
bacteria, however, decreased since the previous sampling event and comprised a smaller portion of 
the microbial community in Area 2 monitoring locations, except at TW-02R where the anaerobic 
bacteria population increased. As shown on Figures 7 and 8, the PLFA data used to monitor 
environmental stress and turnover rate suggest that the microbial community within Area 2 is 
undergoing limited stress and continues to have high turnover rates. PHA was detected in all of the 
Area 2 samples collected during May 2003, but the PHA to PLFA ratios were all less than 0.2, which 
suggest that sufficient amounts of carbon, electron donors, and nutrients are available to maintain cell 
division and balanced growth within the Area 2 microbial community. As proposed in the last 
biannual report, the groundwater samples collected from monitoring locations within Area 2 were 
analyzed for ammonia, potassium, and ortho-phosphate to better evaluate the availability of 
macronutrients necessary for biological growth (see Table 3). The results of these additional analyses 
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and the PHAIPLFA data indicate that there are sufficient amounts of macronutrients available within 
Area 2 to sustain microbial growth. 

The May 2003 sampling results for Area 3 indicate an increase in PLFA levels at monitoring wells 
MW-3s and MW-27 since the last sampling event (see Figure 9). However, the select PLFA results 
obtained from Area 3 monitoring locations indicate that the relative percentage of anaerobic bacteria, 
compared to aerobic bacteria has decreased since the last sampling event conducted in October 2002. 
Additionally, there was an approximate two-fold decrease in the PLFA levels measured at monitoring 
wells MW-8s and MW-28 since the last sampling event. As shown on Figures 10 and 11, the PLFA 
data used to monitor environmental stress and turnover rate suggest that the microbial community in 
Area 3 is undergoing limited stress and continues to have high turnover. PHA was detected in 
samples collected from monitoring locations MW-8s and MW-28, but not in samples collected from 
MW-3s and MW-27. The PHA to PLFA ratios for the samples collected from MW-8s and MW-28 
(0.05 and 0.01, respectively) were less than 0.2. The low PHA to PLFA ratios at MW-8s and MW- 
28 and the nondetections of PHA at MW-3s and MW-27 suggest that sufficient amounts of carbon, 
nutrients, and electron acceptors are available to maintain cell division and balanced growth. As 
proposed in the last biannual report, the groundwater samples collected from monitoring locations 
within Area 3 were analyzed for ammonia, potassium, and ortho-phosphate to better evaluate the 
availability of macronutrients necessary for biological growth (see Table 3). The results of these 
additional analyses and the PHAIPLFA data indicate that there are sufficient amounts of 
macronutrients available within Area 3 to sustain microbial growth. 

Dissolved gases results, together with ORP and DO data, indicate that conditions in the saturated 
soils/groundwater of the shallow hydrogeologic unit within each area are reduced, thus conducive to 
anaerobic bioremediation processes. 

The biological data (i.e., microbial analytes, indicator compounds, and permanent gases) obtained 
during the five years since commencement of the in-situ anaerobic treatment program verify that the 
saturated soillgroundwater conditions within the shallow hydrogeologic unit within each area are 
consistently conducive to microbial degradation of the COCs by anaerobic microbial populations. 
Additionally, these data have consistently confirmed that there are sufficient carbon, election 
acceptors, and nutrients to sustain microbial activity with each of the three areas. 

Common biological indicators were measured in groundwater samples collected from the four 
"sentinel" monitoring wells (MW-29, MW-30, MW-33, and MW-36) (see Table 3 and Figure 1). 
These results are consistent with previous sampling events and indicate no appreciable increase in 
RAMM constituents downgradient of each area. 

I K COC Process Control nnrl Birrnnurrl Groundwnter Monitoring Proprrrnt 

The COC process control biannual groundwater monitoring activities were conducted on May 5, 2003 
through May 9, 2003, in accordance with the long-term COC process control monitoring program 
presented in the O&M Plan. Table 1 provides a listing of the existing monitoring wells and piezometers 
that are used to conduct the long-term process control monitoring program, and a schedule for 
implementing this program. 

As previously mentioned, and in accordance with the requirements of the NYSDEC-approved monitoring 
program, laboratory analytical results for the May 2003 samples were validated. 

A summary of the COC groundwater monitoring data is presented in Table 4 and shown on Figures 12 
and 13. Copies of the validated analytical laboratory reports associated with the May 2003 sampling 
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event are provided under separate cover. A summary of the COC analytical results is provided below for 
each of the three areas, and the downgradient perimeter monitoring locations. NAPL was not identified in 
any of the monitoring wells or piezometers used during the process control monitoring program. 

Area 1 

As shown on Figure 12, the concentrations of most COCs detected in the groundwater samples 
collected from the monitoring locations within Area 1 during the May 2003 sampling event declined 
or remained relatively the same during implementation of the in-situ anaerobic bioremediation 
treatment program. The COC concentrations detected at the monitoring wells within Area I were 
relatively low, ranging from not detected to concentrations just slightly greater than their respective 
NYSDEC Groundwater Quality Standard. 

The concentrations of COCs detected in groundwater samples collected from the monitoring well 
located immediately downgradient of Area 1 (MW-33) have increased since the October 2002 
sampling event (Figure 12). In particular, the methylene chloride concentration increased from 4 ppb 
to an anomalously high concentration of 2,800 ppb and the aniline concentration increased from 290 
ppb to 2,000 ppb (October 2002 and May 2003, respectively). COCs, however, were not detected 
above their respective NYSDEC Groundwater Quality Standard in the groundwater sample collected 
from the monitoring well located downgradient of MW-33 (MW-3s) during the May 2003 sampling 
event. 

The highest COC concentrations within Area 1 have been detected in groundwater samples collected 
from MW-32 and TW-01. The COC concentrations in May 2003 groundwater samples collected 
from these wells, and the other monitoring wells within this area, were all non-detect or just slightly 
above groundwater standards. These data demonstrate a significant decrease in COC concentrations 
since commencement of the in-situ anaerobic bioremediation treatment program. For example, the 
aniline concentration detected at MW-32 has continued to decrease from 6,300 ppb detected in 
September 1998 to 0.6 ppb in May 2003. The aniline concentration detected at TW-01 has decreased 
from 9,000 ppb in February 1999 to not detected in May 2003. 

Area 2 

As shown on Figure 12, most COC concentrations detected within Area 2 during the May 2003 
sampling event have decreased or remained relatively the same during implementation of the in-situ 
anaerobic bioremediation treatment program. 

Monitoring well TW-02R is located within Area 2 at a location identified as containing relatively 
higher concentrations of COCs (see Figure 12) and has typically exhibited the higher concentrations 
in Area 2 of N,N-dimethylaniline, methylene chloride, and aniline. The N,N-dimethylaniline and 
methylene chloride concentrations have significantly decreased since 1998: from 61,000 ppb and 
86,000 ppb (September 1998), respectively, to 230 ppb and 97 ppb (May 2003), respectively. The 
aniline concentrations detected at TW-02R, however, have remained relatively consistent since 
commencement of the in-situ anaerobic bioremediation treatment activities, including the 160,000 
ppb concentration of aniline detected during May 2003. 

COC concentrations detected in the May 2003 groundwater samples collected from monitoring well 
MW-35 were consistent with previous COC analytical results (i.e., not-detected or just slightly great 
than groundwater standards); however, the aniline concentration detected at monitoring location MW- 
35 in May 2003 (1,000 ppb) was anomalously higher than the previous aniline concentrations 
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detected at this location between September 1998 and October 2002, which ranged from not detect to 
6 P P ~ .  

Consistent with the COC concentrations detected since the commencement of the in-situ anaerobic 
bioremediation treatment, COC concentrations detected in the May 2003 groundwater samples 
collected from monitoring well MW-36 located downgradient of Area 2 were not detected or just 
slightly greater than the NYSDEC Groundwater Quality Standard, except aniline, which was detected 
at a concentration of 67 ppb. 

Area 3 

As presented on Figure 13, the concentrations of most COCs that were previously detected at Area 3 
monitoring locations above their respective NYSDEC Groundwater Quality Standards have decreased 
or remained relatively the same during the implementation of the in-situ anaerobic bioremediation 
treatment program. However, aniline concentrations detected in Area 3 monitoring locations MW-8S 
and MW-27 have increased. 

At monitoring well MW-8S, located in the center of Area 3 and within the area that has been 
identified as containing relatively higher concentrations of COCs (see Figure 13), the concentrations 
of COCs detected in May 2003 are relatively consistent with those detected since commencement of 
the in-situ bioremediation treatment activities in 1998. Prior to starting the treatment activities, 
however, much greater methylene chloride concentrations were detected at this location: 7,700,000 
ppb methylene chloride was detected in August 1995 compared to 910,000 ppb detected in May 2003. 
Additionally, since commencing the treatment activities, the concentrations of aniline have generally 
increased: 1,200 ppb aniline was detected in September 1998 compared to 79,000 ppb in May 2003. 

At monitoring well MW-28, also located within Area 3 and within the area of relatively higher 
concentrations of COCs, the methylene chloride concentrations detected in groundwater samples have 
decreased from 64,000 ppb (September 1998) to 52 ppb (May 2003). During the five years since 
commencement of the in-situ anaerobic bioremediation treatment program, aniline has remained 
relatively consistent, including the aniline concentration of 1,000 ppb detected in May 2003. The 
concentrations of the other COCs have generally been not detected or detected at concentrations just 
slightly greater than their respective NYSDEC Groundwater Standard. 

The aniline concentration detected at monitoring well MW-27 increased from 340 ppb (September 
1998) to 15,000 ppb (May 2003). The other COCs detected at MW-27 in May 2003 were at 
relatively low concentrations, ranging from not detected to approximately 50 ppb (xylenes), which is 
consistent with concentrations detected during the implementation of the in-situ anaerobic treatment 
program over the past five years. 

Down~radient Perimeter Monitoring Locations 

As presented on Figure 13, COCs were not detected at downgradient perimeter monitoring locations 
above their respective NYSDEC Groundwater Quality Standards. This is consistent with the previous 
results obtained since 1995. 

V .  Conclusions 

The process control monitoring data presented in this Biannual Report provides information that has been 
and will continue to be used to monitor the effectiveness of the in-situ anaerobic bioremediation treatment 
program. The following conclusions are based on the process control monitoring data obtained to date: 
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A closed loop hydraulic cell continues to be maintained in Area 3; 

Operation of the Area 3 treatment system has not caused the freshwater/saltwater interface to upcone 
to the base of the withdrawal trench; 

The biological data (i.e., microbiological analytes, indicator compounds, and permanent gases, see 
Table 1) obtained during the five years since commencement of the in-situ anaerobic bioremediation 
treatment program have consistently verified that the saturated soil/groundwater conditions within the 
shallow hydrogeologic unit at Areas 1, 2, and 3 have been and continue to be conducive to 
degradation of the COCs by anaerobic microbial populations. Additionally, these data have 
consistently confirmed that there are sufficient carbon, electron acceptors, and nutrients to sustain 
microbial activity in each of the three areas. 

COCs were not detected at the downgradient perimeter monitoring locations above their respective 
NYSDEC Groundwater Quality Standards, which is consistent with the previous results obtained 
since 1995; 

The COC concentrations detected in the groundwater samples collected from the monitoring locations 
within Area 1 during the five years since commencement of the in-situ anaerobic treatment program 
have decreased to or remained at concentrations ranging from not detected to just slightly greater than 
their respective NYSDEC Groundwater Standard; 

The COC concentrations within Area 2 have decreased or remained relatively the same during 
implementation of the in-situ anaerobic treatment program, with the exception of the aniline 
concentrations detected at monitoring location TW-02R and MW-35. The aniline concentrations 
detected in groundwater samples collected from TW-02R have increased from 38,000 ppb in 
September 1998 to 160,000 ppb in May 2003, and the May 2003 detection of 1,000 ppb in MW-35 
was anomalously high (all previous detections were less than or close to the NYSDEC Groundwater 
Quality Standard of 5 ppb); 

The concentrations of most COCs that have been detected at Area 3 monitoring locations above their 
respective NYSDEC Groundwater Quality Standard have decreased or remained relatively the same 
during the five years since commencement of the in-situ anaerobic bioremediation treatment program. 
However, during the same five years aniline concentrations detected at monitoring location MW-8s 
have increased, from 1,200 ppb in September 1998 to 79,000 ppb in May 2003; 

The concentrations of methylene chloride and aniline at MW-8s and aniline concentrations at TW- 
02R have remained significantly higher than their respective NYSDEC Groundwater Quality 
Standard since commencement of the in-situ anaerobic bioremediation treatment activities, even with 
relatively high levels of biomass present. The relationship between relatively high COC 
concentrations and biomass levels suggest anaerobic biological processes are active, but may not be 
efficiently removing COC mass at these two locations; and 

Suga-LikTM additions to Areas 1 and 2 are improving the biodegradation of the low concentrations of 
COCs detected in groundwater samples collected from monitoring wells MW-32 and MW-36. 
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VZ. Recommendations 

Based on the process control monitoring data obtained to date and the conclusions summarized above, the 
addition of RAMM and/or SugaLikTM in each of the three areas and the hydraulic control activities in 
Area 3 will continue to be implemented consistent with the operation procedures followed since January 
2002 and described herein. To enhance the overall remediation of OU No. 2, supplemental remedial 
activities are recommended to further address the relatively higher concentrations of COCs consistently 
detected in groundwater samples collected from monitoring wells MW-8s and TW-02R, and the aniline 
concentrations detected at monitoring locations MW-35 (Area 2) and MW-27 and MW-28 (Area 3). 
These supplemental remedial activities are described below, along with proposed changes in the process 
control monitoring program. 

Process Control Monitoring Program 

As discussed in this report and summarized in Table 1, the ongoing monitoring activities conducted at the 
site are included in the Biannual Groundwater Monitoring Program and the Process Control Monitoring 
Program. The activities included in the Biannual Groundwater Monitoring Program will continue, and 
include the biannual collection of chemical and hydraulic data from downgradient perimeter 
wells/piezometers to determine whether or not groundwater that contains concentrations of COCs in 
excess of their respective NYSDEC Groundwater Quality Standard is migrating beyond the site boundary. 
The Process Control Monitoring Program has consisted of collecting COC, microbiological, and 
hydraulic groundwater data on a biannual basis to assess the effectiveness of the in-situ anaerobic 
bioremediation activities. 

Based on the five years of data collected for the Process Control Monitoring Program, the following 
changes presented below are proposed. 

The biological data (i.e., microbiological analytes, indicator compounds, and permanent gases, see 
Table 1) obtained during the five years since commencement of the in-situ anaerobic bioremediation 
treatment program have consistently verified that the saturated soils/groundwater of the shallow 
hydrogeologic unit within each area are conducive to anaerobic bioremediation. Additionally, these 
data have consistently confirmed that there are sufficient carbon, electron acceptors, and nutrients to 
sustain microbial activity in each of the three areas. Because the biological data in each of the three 
areas have been consistent, the biological monitoring activities are proposed to be eliminated from the 
Process Control Monitoring Program. 

The COC sampling schedule is proposed to be changed from biannual to annual at upgradient 
monitoring location MW-I and monitoring locations MW-3S, MW-9S, MW-29, MW-30, MW-34, 
and MW-36, due to the consistent concentrations of COCs detected below or slightly higher than the 
NYSDEC Groundwater Quality Standards at these monitoring locations. 

The COC sampling at monitoring location TW-01 is proposed to be discontinued because of the low 
COC concentrations detected since September 2000 and its close proximity to MW-32. The COC 
concentrations detected at these two locations in Area 1 have been similar over the past 5 years, 
except that aniline has consistently been detected at higher concentrations in groundwater samples 
collected from MW-32 since March 2000. Monitoring well MW-32 has been and will continue to be 
sampled biannually under the Process Control Monitoring Program. 
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Supplemental Remedial Activities 

To enhance the overall remediation of OU No. 2, the supplemental remedial activities described below 
are proposed to further address the relatively higher concentrations of COCs consistently detected in 
groundwater samples collected from monitoring wells MW-8s (Area 3) and TW-02R (Area 2). 

Remove approximately 20 tons of soil from an approximate 4-foot-by-4-foot area surrounding 
monitoring locations MW-8s and TW-02R (approximately 40 tons total). The soil will be removed 
by advancing a 14-inch diameter auger to a depth of approximately 20 feet below ground surface 
(bgs) to overdrill and remove monitoring wells MW-8s and TW-02R and then to remove soil from up 
to seven locations near these monitoring wells. This depth below grade is the total depth of 
monitoring wells TW-02R and MW-8S, and is above the silt and clay layer underlying the shallow 
hydrogeologic unit (see the site cross-section provided as Attachment 1). Monitoring well MW-8D 
will also be properly abandoned, as it is adjacent to MW-8s. MW-8D will be overdrilled and will be 
grouted with cementlbentonite grout up to the shallow hydrogeologic unit (from approximately 18 
feet below grade) and the remaining depth will be backfilled as described below. The drill cuttings 
will be collected and containerized in lined roll-offs, characterized, and properly disposed of offsite in 
accordance with applicable rules and regulations. The roll-offs will be covered at the end of the 
work-day, during precipitation events, and after filling. The augers will be decontaminated between 
use at Areas 2 and 3, and the decontamination water collected for subsequent disposal. 

The soil removal areas surrounding monitoring locations MW-8s and TW-02R will be backfilled 
with approximately 6 inches of bentonite, which will be covered with imported clean material (pea 
stone) amended with RAMM. The upper portion of the removal areas will be appropriately restored 
using topsoil and grass seed, and an approximate I-foot lift of bentonite will be placed at the top of 
the upper siltlclay layer (from approximately 6 to 7 feet below grade, see cross-section provided in 
Attachment 1). 

Install replacement monitoring wells for existing monitoring wells MW-8s and TW-02R that will be 
abandoned (removed) during the above-described soil removal activities. The replacement wells will 
be constructed similar to their respective existing monitoring wells, and these locations will continue 
to be sampled biannually for COCs as part of the Process Control Monitoring Program. MW-8D will 
not be replaced, as hydraulic data obtained over the 5-year operating history of the treatment system 
in Area 3 consistently indicate no discernable effect on the hydraulic gradient of the deep 
hydrogeologic unit. The newly installed wells will be appropriately developed after installation. 

Install three well points in the shallow hydrogeologic unit around monitoring wells MW-27 and MW- 
28 (Area 3) to allow RAMM and suga~ikTM to be introduced into these locations on a monthly basis. 
The well points will be constructed of 1-inch diameter stainless steel pipe that is 20 feet in length, 
with a 10-foot screened (slotted) interval at the bottom of the well point. The monthly addition of 
RAMM and SugaLikTM is anticipated to enhance the anaerobic biodegradation of the COCs present in 
the shallow hydrogeologic unit at these locations. RAMM and SugaLikTM are also proposed to be 
added on a monthly basis into existing piezometer PZ-J within Area 2 to enhance the degradation of 
the low concentrations of COCs detected at nearby monitoring well MW-35. 

The proposed supplemental remedial activities will be conducted in accordance with the procedures and 
requirements set forth in the site-specific Health and Safety Plan. The soil removal and backfilling 
activities, and the monitoring well and well point installation activities are anticipated to require less than 
a week to complete. 

BLASLAND . BOUCK & LEE. INC . 
e n g i n e e r s  & s c i e n t i s t s  
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We will follow up with the NYSDEC in the near future regarding the proposed changes to the Process 
Control Monitoring Program and the proposed supplemental remedial activities, and the schedule for 
implementation. McKesson would like to complete the supplemental remedial activities this year to 
enhance the overall remediation of the saturated soils/groundwater within the shallow hydrogeologic unit. 

If you have any questions or require additional information, please do not hesitate to contact me at (3 15) 
446-2570, ext. 210. 

Sincerely, 
/? 

BLASLAND s E'mc. 
Senior ibde President 

cc: Mr. Jim Burke, P.E., New York State Department of Environmental Conservation 
Ms. Cynthia Whitfield, New York State Department of Environmental Conservation 
Ms. Henriette Hamel, R.S., New York State Department of Health 
Ms. Jean A. Mescher, McKesson Corporation 
Mr. Christopher R. Young, P.G., de maximis, inc. 

BLASLAND . BOUCK & LEE. INC . 

P:NBGV003\49930842 doc e n g i n e e r s  & s c i e n t i s t s  
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m 
bcc: M. Cathy Geraci, Blasland, Bouck & Lee, Inc. 

Patrick N. McGuire, Blasland, Bouck & Lee, Inc. 

m Keith A. White, Blasland, Bouck & Lee, Inc. 

rsr P.lMBGV003\49930842 doc 
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TABLE 1 

LONG-TERM HYDRAULIC, BIOLOGICAL AND COC PROCESS CONTROL MONITORING SCHEDULE 

McKESSON ENVIROSYSTEMS 
BEAR STREET FACILITY 
SYRACUSE, NEW YORK 

H = Hydraulic Monitoring (Groundwater Level Measurements). 

B1 = Biological Monitoring for Poly-b-hydroxy alkanoate (PHA) and Phospholipid Fatty Acid (PLFA). 

B2 = Biological Monitoring for Common Biological Indicators and permanent gases including nitrate, totaVdissolved iron, total/dissolved 
manganese, sulfate/sulfide, nitrogen, carbon dioxide, and methane. 

C = Monitoring for the Chemicals of Concern (COCs). 

The hydraulic monitoring identified in this table was conducted on a quarterly basis for the first year of the long-term process control 
monitoring program, and has bedwi l l  be conducted on a semi-annual basis thereafter. The hydraulic monitoring also includes 
measuring the conductivity of groundwater recovered from Area 3 from a sampling port located before the equalization tank. 

Field groundwater parameters including pH, temperature, conductivity, dissolved oxygen (DO), and oxidation/reduction potential (ORP) 
are measured during each biological sampling event. 

Each of the monitoring wells and piezometers used for hydraulic, biological and COC monitoring during the semi-annual monitoring 
event are checked for the presence (if any) of non-aqueous phase liquid (NAPL). 

Based on the results obtained, the scope andlor the frequency for the hydraulic, biological, andlor COC components of the long-term 
process control monitoring program, as detailed herein, may be modified. Any modifications would be made in consultation with the 
New York State Department of Environmental Conservation (NYSDEC). 

This table is based on the NYSDEC-approved Cperation andMainfenance ( O M )  Plan (BBL, Revised August 1999), including the 
NYSDEC-approved December 29, 1999 Addendum. 

Piezometm PZ-8SIPZ-ID were identified in the O&MPlan to be sampled during the long-term process control monitoring program; 
however, as presented in the August 2000 Biannual Process Control Monitoring Report, these piezometers were damaged and no longer 
needed for the process control monitoring program. These piezometm were abandoned in August 2000. 

* = As presented in the August 2000 Biannual Process Conrrol Monitoring Report, monitoring well MW-17R was identified in the 
O&MPlan to be sampled only during the first biannual monitoring event; however, because benzene has been detected at concentrations 
slightly exceeding the NYSDEC Groundwater Quality Standard since the March 2000 sampling event, this well was also sampled during 
the second biannual monjtoring event conducted during 2000 and 2001 (i.e., September 2000 and September 2001). 

** =Monitoring wells MW-24SR and MW-24DR were additionally sampled for N,Ndimethylaniline and aniline on June 18,2002 
because N,Ndirnethylaniline andlor aniline was detected at nearby downgradient perimeter monitoring locations during the April 2002 
sampling event. 

*** = Monitoring well PZ-4S was additionally sampled for COCs on October 10,2002 because aniline was detected at this location 
during the April 2002 sampling event. 

*=Monitoring wells MWI7R, MW-18, MW-19, MW-231, MW-23S, MW-24SR, MW-24DR, MW-25S, PZ-4S, PZ-5S, and PZ-5D were 
additionally sampled for N,Ndimethylaniline and aniline on January 20,2 I ,  and 23,2003 because the October 2002 N,N-dimethylaniline 
and aniline results for these locations were rejected during the validation process due to matrix spike and matrix spike duplicate 
recoveries below control limits. 
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Table 3 

Biological Monitoring Data 
515 - 5/8/03 

McKesson Envirosystems 
Bear Street Facility 
Syracuse, New York 

Notes: - 
1. PLFA =Phospholipid fatty acids. 
2. PHA = Poly-b-hydroxy alkanoate. 
3. Turnover Rate = The summation of cy17:0/16:lw7c plus cyl9:0/18:1w7c. 
4. Environmental Shess = The summation of 16:lw7W16:lw7c plus 18:lw7W18:lw7c. 
5. Fe= Imn. 
6. Mn = Manganese. 
7. D.O. = Dissolved oxygen. 
8. Temp. = Temperature. 
9. ORP = Oxidation/reduction potential. 
10. Cond. = Conductivity. 
1 1. PmoVmL = Picomoles per milliliter. 
12. mgiL = Milligrams per liter. 
13. C = Degrees Celsius. 
14. mV = Millivolts. 
15. mYcm = Millisiemens per centimeter. 
16. -- = Not measured. 
17. < = Parameter was not detected at the listed limit. 
18. J = Result is estimated, reported value is less than practical quantitation limit (PQL). 
19. NA = Not applicable. 
20. ND = Parameter was not detected. 
21. R = The total iron detected at MW-35 was less than the concenbation of dissolved iron; based on the deviations these data were rejected 
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Summary of Historic Groundwater Monitoring Data 

McKesson Envirosystems 
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Summary olHlstoric Groundwater Monitoring Data 
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Table 4 

Summary of Historic Groundwater Monitoring Data 

MeKerson Envirosystems 
Bear Street Facility 
Syracuse, New York 
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August 2000. 
6. Additional discrete RAMM injections were conducted on August 28 

through August 30,2000 and on August 27 through August 30.2001. 
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LEGEND: 

UTILITY PDLE 

' CATCH BASIN 

PU 0 PETROLEUM PIPE LlNE MARKER 

au o GAS LlNE MARKER 

0 SEWER VENT 

o HYDRANT 

WATER V A L E  

0 MANHOLE 

----PROPERTY LlNE 

GRWNDWATER MONITORING WELL 

PZ-A D PIEZOMETER 

PZ-8s a pz-aoM DECOMISSIONED PIEZOMETERS 

C 1 J BOUNDARY OF IMPACTED AREA 

I I I I I l l 1WI  GROUNDWATER INFILTRATION TRENCH 
r '- 

AREA OF RELATIVELY HIGHER CONCENTRATIONS OF COCs 
L. - . J  

2-8s & PZ-BD 

NOTES: 

1. REPLACED MONITORING  WELL^ ARE IDENTIFIED WTH AN 'R' (c.9.. MW-2bDR). 

2 TRENCH LOCATIONS ARE APP~OXIMATE 

3. MONITORING LOCATIONS ARE *PPROXIMATE. 

4 FIGURE ONLY SHOwS COC CaCENTRATIONS AT MONITORING LDCATIONS WTHlN THE IMPACTED AREAS AND THE CHEMICAL 
PZ-nn PROCESS CONTROL MONITORI~G LOCATIONS. 

I 
5 ONLY DETECTED COC'S  RE PRESENED ON THIS FIGURE. 

6. < = COMPOUND WAS ANALYZED FOR BUT NOT DETECTED. THE ASSOCIATED VALUE IS THE CCWPWND WANnTAnON LIMIT. 

7 J = THE COMPOUND WAS P(6 lnMLY IDENTIFIED: H O M E R  THE ASSOCIATED NUMERICAL VALUE IS AN ESTIMATED 
CONCENTRATION ONLY. 

8. D = CONCENTRATION IS BASED ON DILUTED SAMPLE ANALYSIS. 

9. E = IDENTIFIES CDMPWNOS WHOSE CONCENTRATIONS EXCEED THE CALIBRATION RANGE OF THE INSTRUMENTS. 

10. NA - NOT AVAILABLE. 

11. B = THE COMPOUND HAS BEEN FOUND IN THE SAMPLE AS MU AS IN ITS ASSOCIATED I A N K :  ITS PRESENCE IN THE SAMPLE 
MAY BE SUSPECT. 

12. N = THIS ANALYSIS INDICATES THE PRESENCE OF A COMPOVNO FOR W l C N  THERE IS PRESUMPTIVE EWOENCE TO MAKE AN 
TENTATIVE IDENTIflCAllON. 

13. DETECTION EXCEEDING NYSPEC GROUNDWATER OUALITY STANDAROS ARE INDICATED B Y  SHAOING. 

14. THE 10 /02  SAMPLING E M y T  N.N-DIMETHYLANILINE DATA FOR MW-1. MW-3s. MW-32. MW-35. AND TW-Dl WERE 
REJECTED DUE TO MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES BELOW CONTROL LIMITS. A S  OETAILED IN 
THE BIANNUAL REPORT. &SE MONITORING WELLS WERE NOT RESAMPLED. 
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Hydrogeologic Cross-Section 
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