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1.0 Introduction 

This Semi-Annual Monitoring Report summarizes the data and information 
generated during implementation of Year 5, Round 1 of the groundwater monitoring 
program for the Main Plant Area at the former AL Tech Specialty Steel Corporation 
steel manufacturing facility in Watervliet, New York. 

The program was implemented pursuant to the Resource Conservation and 
Recovery Act (RCRA) Corrective Action Program. Phase I (ESC 1995a) and Phase 
II (ESC 1998) RCRA Facility Investigations (RFls) were previously implemented at 
the site. Based on the results of these investigations, the Main Plant Area 
Groundwater Monitoring Work Plan (ESC 1999) was developed, which was 
approved by the New York State Department of Enviror~mental Conserva'tion 
(NYSDEC 2000a). The implementation of this monitoring program has been 
performed in accordance with the approved work plan and modifications to the 
scopes of work (RealCo 2001a) as approved by the NYSDEC (NYSDEC 2001a and 
2002a). 

This monitoring program consists of three separate, but overlapping 
monitoring plans. These plans include provisions for: 

Monitoring general groundwater quality at the site. - "Site-Wide Plan" 
Monitoring and evaluating the effectiveness of the Groundwater Interim 
Corrective Measure (ICM) installed in November and December 1994 (ESC 
1995b). - "Groundwater ICM Plan" 
Monitoring and evaluating the effectiveness of the Fuel Oil ICM installed in 
September 2000 (Malcolm Pirnie 2001). - "Fuel Oil ICM Plan" 

The approved work plan requires that the data generated during the first six 
months of each year be compiled and presented in a semi-annual report that 
includes the following information: 

A summary of analytical data collected during the first six months of each 
year. 
Groundwater elevation data in tabulated form. Potentiometric contour maps. 
If applicable, product thickness measurements and an associated figure. 
An evaluation of contaminant migration. Maps, which illustrate the 
concentration of contaminants at the various monitoring wells. Groundwater 
isopleth maps for all significant contaminants as applicable. 
Well maintenance activities performed or planned. 
Pumpinglextraction well rates and volumes and description of time in 
operation, if applicable. 
Contaminant recovery levels andlor product recovery volumes, if applicable. 
Any other problems, activities planned. 



2.0 Scope of Work 

Groundwater samples are currently being collected on a semi-annual basis. 
Year 5, Round 1 sampling of the program was implemented on June 1, 2, 3, 4, 7, 8 
and 9, 2004. On behalf of RealCo, Adirondack Environmental Services, Inc. 
("Adirondack") conducted the sample collections. 

The site map and locations of the monitoring wells are presented in Figure 2- 
1. The scopes of work implemented during Year 5, Round 1 are summarized in 
Section 2.1. Miscellaneous field-related activities associated with implementation of 
the monitoring plans are summarized in Section 2.2. Except as otherwise noted, all 
work was performed in accordance with the approved work plan and the approved 
modifications to the work plan. 

2.1 Groundwater Sampling and Analytical Plans 

Individual sampling and analytical plans were developed for each of the three 
monitoring plans (Table 2-I), which are presented below. Field analyses of the 
groundwater saniples include temperature, pH, turbidity, specific conductance and 
dissolved oxygen. 

2.1.1 Site-Wide Plan 

The site-wide monitoring plan includes analyses of thirty (30) groundwater 
samples for one or more of the following: 

metals, including 
- antimony, barium, chromium, molybdenum and nickel 
- arsenic at MW-D2 
polychlorinated biphenyls (PCBs) at MW-14, H-4s and H-4D 
ammonia at MW4B, MW-19B and MW-D2 

2.1.2 Fuel Oil ICM Plan 

The Fuel Oil ICM Plan includes analyses of seven groundwater samples 
(MW-6, MW-15, MW-16, MW-17, MW-19, MW-20 and MW-B) for total petroleum 
hydrocarbons (TPHs) as required by the NYSDEC (NYSDEC 2002b). 

2.1.3 Groundwater ICM Plan 

The Groundwater ICM Plan includes analyses of fifteen (15) groundwater 
samples for the following parameters: 

Metals, including 
- chromium and nickel 
- beryllium at MW-4, MW4B, MW-8B, MW-19 and MW-19B 
pH 
fluoride, nitrate and sulfate 



2.2 Field Activities 

Field activities associated with the sampling rounds included well inspection 
and maintenance, water level measurements, well purging and subsequent handling 
of the purged water. 

2.2.1 Well Inspection, Maintenance and Water Level Measurements 

Each well was inspected for corrosion, damage to the lock, positive drainage 
and general integrity. The well integrity at each location was generally acceptable. 

Static depth-to-water measurements were made from the top of well casing at 
each monitoring well. Total well depths were also measured to determine the need 
for well redevelopment due to a build-up of silt. No wells were identified as 
containing silt in excess of ten percent of the screened interval and therefore 
redevelopment is not currently required. 

2.2.2 Well Purging 

All of the wells were purged before sample collection. Static water levels and 
total well depth measurements were used to calculate the water column in each well 
and determine the volume of water to be purged. Purging was accomplished using a 
peristaltic pump for shallow wells and wells requiring smaller purge volumes and 
using a submersible pump at all other locations. A weighted polyethylene bailer was 
used for the background well, MW-8B, where it was difficult for field personnel to 
access with a pump and a generator. 

In situ water quality parameters (pH, specific conductance, temperature, 
turbidity and dissolved oxygen) were measured before and after purging. Purging 
was considered complete when three volumes or more have been removed. Wells 
evacuated to dryness before the removal of three well volumes were also considered 
purged. Wells MW-2B, MW-3B, MW-5B, MW-6B and MW-19B were purged dry 
before three volumes of groundwater could be removed during this sampling round. 

A dedicated length of polyvinyl tubing was used for each well. Where 
possible, the tubing was suspended in the well for use during subsequent monitoring 
events. The submersible pumps were decontaminated between sampling locations 
using the procedures documented in ,the work plan. 

Purge and decontamination water from MW-1, MW-2, MW-4, MW-4B, MW-11, 
MW-14, MW-19, MW-19B, MW-B, MW-D2, RW-5, OW-12 and OW-13 were 
conveyed into 55-gallon drums staged throughout the main plant. The wastewater in 
these drums will be collected, transported to and treated at a commercial wastewater 
treatment plant with the landfill leachate at a later date. Purge and decontamination 
water from the other monitoring wells were discharged directly to the ground surface. 

2.3 Groundwater Sampling Procedures 

Groundwater samples were collected immediately after purging using the 
submersible pump or the peristaltic pump or the bailer. Wells that were purged to 
dryness were sampled after sufficient recovery had occurred. Sample aliquots were 



discharged directly from the tubing into the appropriate, uniquely labeled sample 
bottles. 

The filled sample bottles were placed into coolers chilled to approximately 4OC 
and transported to the analytical laboratory with a chain-of-custody record in 
accordance with the work plan. 

According to cost-saving measures recommended by the NYSDEC (NYSDEC 
2000b), filtered (dissolved) metal sarrlples were not collected for this sarrlpling round 
even when the turbidity were greater than 50 NTUs. 



3.0 Groundwater and LNAPL Characteristics 

Groundwater elevation data and potentiometric contour maps are presented 
in Section 3.1. LNAPL measurement data are presented in Section 3.2. 

3.1 Groundwater 

The depth-to-water measurement results, the groundwater elevation data and 
the well depth measurement results are presented in Table 3-1. 

The groundwater elevation data were used to develop the potentiometric 
contour maps for the overburden (Figure 3-1) and bedrock (Figure 3-2). In these 
figures, groundwater elevation data are presented next to each monitoring well. In 
Figure 3-2, groundwater elevation data for the bedrock wells were limited and only 
meaningful isopleth line for the groundwater elevation was plotted for the 40 feet 
above mean sea level (ft-msl). 

Inferred directions of groundwater flows are also plotted in these figures. The 
groundwater flow directions in both zones were to the east, consistent with the 
historical results. 

3.2 LNAPL 

3.2.1 Site Monitoring Program 

Adirondack noticed petroleum odor during this sampling round at MW-11, 
MW-16, MW-B, MW-D2, RW-4, OW-13 and OW-14. Oily sheen was visible at MW- 
21, MW-22, MW-B, MW-D2, RW-4, OW-1 3 and OW-14. 

3.2.2 In-House LNAPL Monitoring Program 

AL TechIRealCo has been monitoring the presence of LNAPL at various wells 
as part of an in-house program since July 1989. The in-house monitoring program 
was conducted on a monthly basis until the end of 2000. It is currently being 
conducted on a quarterly basis since 2001. The in-house monitoring program has 
been modified several times based on a review of the information generated from 
this in-house monitoring program and the groundwater monitoring program. For 
example, five wells (MW-20, MW-22, PZ-1 I ,  RW-3 and RW-4) were added to the 
monitoring program in August 2000. 

The in-house program measures the elevations of the groundwater and 
LNAPL and detects the presence of LNAPL when the LNAPL thickness is at least 
0.1 inch. The historical LNAPL thickness data were presented in two earlier reports 
(RealCo 2001b and 2002). In this semi-annual monitoring report, only the LNAPL 
thickness data since April 2001 are presented in Table 3-2 for the monitoring wells 
that are currently measured for the LNAPL thickness. 

C- 
According to the historical data, LNAPL was observed at each well on the 

following dates: 



OW-1 - 711 0189, 8/4/89, 3/22/90, none since 3/22/90 
OW-2 - almost always 
OW-3 - 8/9/94, 12/20/94, 1/16/95, 4/26/95, none since 4/26/95 
OW-4 - almost always 
OW-7 - 12/12/89 to 7/16/92, 6/10/93, 5/9/94 to 4/26/95, 8/14/97, 9/16/97, 
none since 9/16/97 
OW-9 - 111 6/95 only 
OW-1 0 - none 
OW-1 1 - 9/6/97 to 12/24/97, 211 8/99 to 811 9/99, 1 1/6/00, none since 12/5/00 
OW-1 2 - none 
OW-1 3 - almost always since 5/8/97 but none since 711 1/01 
OW-1 4 - 12/4/95 to 1 0131 196, 7/22/97, 811 9/99, none since 811 9/99 
OW-1 5 - none 
OW-1 6 - none 
OW-1 7 - none 
OW-1 8 - 5/21/96, 911 0196, none since 9/10/96 
OW-1 9 - none 
MW-A1 - none 
MW-B - frequently during 1 111 7/89 to 12/9/96, none since 12/9/96 
MW-C - frequently during 1111 7/89 to 10/31/96, none since 10/31/96 
MW-Dl - 12/12/89 to 511 5/95, 9/16/97 to 12/1/97, 411 0103 
MW-5 - none 
MW-6 - frequently during 8/25/95 to 611 0197, none since 611 0197 
PZ-8 - 12/4/95, 10/29/97 to 12/20/00, none since 4/3/01 
PZ-9 - none 
PZ-11 - none 
PZ-12 - none 
RW-3 - always 
RW-4 - almost always but not since 10/9/03 

As usual, LNAPL was observed at OW-2, OW-4 and RW-3 during two most 
recent in-house monitoring events (March and June 2004). LNAPL used to be 
observed almost always at OW-13, PZ-8 and RW-4 but no LNAPL has been 
observed at OW-13 and PZ-8 since mid-2001 and at RW-4 since October 2003. 

LNAPL and groundwater elevations during the period of January 1999 
(August 2000 for RW-3 and RW-4) through June 2004 are presented in Figures 3-3 
through 3-8 for the above six wells. In these graphs, the difference between LNAPL 
and groundwater elevations represents the LNAPL thickness (the LNAPL thickness 
measurements in these figures are presented in feet, while those in Table 3-2 are 
presented in inches). 



4.0 Groundwater Quality Data 

Adirondack analyzed the groundwater samples. Field data summary (well 
records) for Year 5, Round 1 is presented in Appendix A. Quality assurance 
certifications (Case Narratives) by Adirondack for this sampling round are included in 
this report as Appendix B. 

Summary discussions of the data are presented in Sections 4.1 ,through 4.4 
for the following: 

Metals 
Miscellaneous parameters 
TPHs 
PCBs 

The groundwater data were compared to the NYSDEC Water Quality 
Regulations, Surface Water and Groundwater Classifications and Standards, New 
York State Codes, Rules and Regulations, Title 6, Chapter X, Parts 700-706, 
Through March 1998, Amended April 1999. 

4.1 Metals 

Table 4-1 presents the groundwater analytical data for metals and 
miscellaneous parameters for Year 5, Round 1 as well as historical data for 
corresponding monitoring wells. Historical data for metals include the results for total 
(not dissolved) metals only. 

The following sections briefly summarize the groundwater data and identify 
exceedances of the potentially applicable criteria based on the above NYSDEC 
Water Quality Regulations (NYSWQR). In Table 4-1, all exceedances are 
underlined and presented in red. The groundwater discussion is typically limited to 
the total (unfiltered) sample results. Duplicate sample results are not discussed 
either unless mentioned otherwise. 

Exceedances of the standards for groundwater samples included in the Site- 
Wide Plan are presented in Figure 4-1; exceedances of the standards for samples 
included in the Groundwater ICM Plan are presented in Figure 4-2. In these figures, 
corresponding data at each location for the Year 4, Round 2 sampling event are also 
presented for comparison purpose. 

4.1.1 Antimony 

The groundwater standard for antimony is 3 pgll. Antimony was detected 
above the standard at MW-5 (20.0 pgll) but not detected in the groundwater samples 
collected from MW-3, MW-3B, MW-4, MW4B, MW-5B and OW-12 at the detection 
limit of 5.7 pgll. 



4.1.2 Arsenic 

The groundwater standard for arsenic is 25 pgll. Arsenic was analyzed for 
MW-D2 only according to the approved monitoring plan. Arsenic was not detected at 
MW-D2 at the detection limit of 3.7 pgll. 

4.1.3 Barium 

The groundwater standard for barium is 1,000 pgll. Barium was detected in 
twenty-five samples at concentrations less than 1,000 pgll. Barium was detected 
above the standard in samples collected from MW-'I B (1,140 pgll), MW-2B (1,390 
pgll), MW-3B (1,350 pgll), MW-6B (1,390 1.1911) and MW-14 (1,130 pgll). 

The groundwater standard for beryllium is 3 pgll. Analysis of beryllium was 
performed for samples collected from MW-4, MW-4B, MW-19, MW-19B and MW-8B 
(the background well). Beryllium was not detected at its detection limit of 0.2 pgll in 
MW-4 and MW-8B. Beryllium was detected at MW4B (1.3 pgll) and MW-19 (1.2 
pgll) at a concentration less than the standard but was detected above the standard 
at MW-19B (3.1 1.1911). 

4.1.5 Chromium 

The groundwater standard for chromium is 50 pgll. The chromium results for 
groundwater during Year 5, Round 1 are as follows: 

not detected at its detection limit of 2.3 pgll in eighteen of the thirty-six samples 
collected 
detected at concentrations less than the standard in fourteen of the thirty-six 
samples collected 
detected at concentrations above the standard in MW-1 (207 pgll), MW-2 (144 
pgll), MW4B (88.6 pgll) and OW-12 (1 10 pgll). 

4.1.6 Molvbdenum 

The groundwater standard for molybdenum is 180 pgll. The molybdenum 
results for groundwater during Year 5, Round 1 are as follows: 

not detected at its detection limit of 2.5 pgll in ten of the thirty samples collected 
detected at concentrations less than the standard in sixteen of the thirty samples 
collected 
detected at concentrations above the standard in MW-1 (1,290 pgll), MW-4 (284 
pgll), MW-11 (1,450 pgll) and MW-14 (253 pgll). 

4.1.7 Nickel 

The groundwater standard for nickel is 100 pgll. The nickel results for 
groundwater during Year 5, Round 1 are as follows: 



not detected at its detection limit of 2.7 pgll in twenty-four of the thirty-six samples 
collected 

a detected at concentrations less than the standard in nine of the thirty-six samples 
collected 
detected at concentrations above the standard in MW4B (2,710 pgll), MW-19 
(275 pgll) and MW-19B (6,880 pgll). 

4.2 Miscellaneous Parameters 

Several miscellaneous parameters were analyzed for selected groundwater 
samples. These parameters included: ammonia, fluoride, nitrate, sulfate and pH. 
The results of analyses for the miscellaneous parameters are also presented in 
Table 4-1. 

4.2.1 Ammonia 

The groundwater standard for ammonia is 2 milligrams per liter (mgll). 
Analysis for ammonia was performed for groundwater samples collected from MW- 
48, MW-19B and MW-D2 where ammonia has been historically detected above the 
standard. 

Ammonia was detected below the standard at MW4B (0.76 rqgll) and MW-D2 
(1.79 mgll). Ammonia was not detected at its detection limit of 0.1 mgll in MW-19B. 

4.2.2 Fluoride 

The groundwater standard for fluoride is 1.5 mgll. The fluoride results for 
groundwater during Year 5, Round 1 are as follows: 

a detected at concentrations less than the standard in seven of the fifteen samples 
analyzed 

a detected at concentrations greater than the standard in MW-4 (2.13 mgll), MW- 
48 (17.6 mgll), MW-19 (21.4 mgll), MW-19B (22.2 mgll), MW-B (1.55 mgll), MW- 
D2 (1.51 mgll), RW-5 (7.1 1 mgll) and OW-13 (3.41 mgll). 

4.2.3 Nitrate 

The groundwater standard for nitrate is 10 mgll. The nitrate results for 
groundwater during Year 5, Round 1 are as follows: 

not detected at its detection limit of 0.02 mgll in eight of the fifteen samples 
analyzed for nitrate 
detected at concentrations less than the standard in five of the fifteen samples 
detected at concentrations greater than the standard in MW4B (12.3 mgll) and 
MW-19B (38 mgll). 

4.2.4 Sulfate 

The groundwater standard for sulfate is 250 mgll. The sulfate results for 
groundwater during Year 5, Round 1 are as follows: 



not detected at its detection limit of 1 mgll at MW-D2 
detected at concentrations less than the standard in eleven of the fifteen samples 
analyzed for sulfate 
detected at concentrations greater than the standard in MW4B (707 mgll), MW- 
8B (361 mgll) and MW-19B (1,009 mgll). 

The acceptable range of pH in groundwater is 6.5 to 8.5 standard units (s.u.). 
During Year 5, Round 1, thirty of the thirty-six samples showed acceptable pH 
values. High pH values were observed at MW-1 (12.1 s.u.), MW-2B (9.6 s.u.), MW- 
3B (8.7 s.u.) and MW-5B (9.1 s.u.). Low pH values were observed at MW-15 (5.8 
s.u.) and MW-20 (6.1 s.u.). 

4.3 Total Petroleum Hydrocarbon (TPH) 

The TPH results are presented in Table 4-2 along with historical TPH data for 
these seven wells. There is no groundwater standard for TPH. TPH was not 
detected at the detection limit of 100 pgll in five of the seven samples. TPH was 
detected in MW-6 (510 pgll) and in MW-B (5,100 pgll). 

4.4 Polychlorinated Biphenyls (PCBs) 

The groundwater standard for PCBs is 0.09 pgll. Analyses of PCBs were 
performed for groundwater samples collected from MW-14, H-4s and H-4D. The 
PCB results are presented in Table 4-3 along with historical PCB data from previous 
investigations. Since Arochlor 101 6, Arochlor 1221, Arochlor 1232, Arochlor 1242 
and Arochlor 1248 have never been detected in any of the groundwater samples 
collected from the monitoring wells at the Main Plant Area, Table 4-3 lists the data 
for Arochlor 1254 and Arochlor 1260 only. In Table 4-3, all exceedances are 
underlined and presented in red. 

During Year 5, Round 1, Arochlor 1254 was detected in MW-14 at 0.43 pgll 
and Arochlor 1260 was detected in H-4s at 0.37 pgll Other PCBs were not detected 
at detection limits of 0.065 pgll. PCBs were not detected in H-4D. 



5.0 Data Analysis and Discussion 

The purpose of this monitoring program is to evaluate general site conditions 
at the Main Plant Area in order to understand potential impact from historical site 
operations and to investigate any changes in the groundwater quality over time at 
the Main Plant Area. 

Summary of discussions of the conditions identified through implementation of 
the groundwater monitoring program are presented in the following sections. The 
data for each parameter will be discussed individually. The groundwater standards 
have been restated and are provided in parentheses, where available. 

5.1 Metals 

5.1.1 Antimony (3 pqllj 

Antimony was detected above the standard at MW-5 (20.0 pgll) but not 
detected in the groundwater samples collected from MW-3, MW-3B, MW-4, MW-4B, 
MW-5B and OW-12 at the detection limit of 5.7 pgll, which was above the standard. 

The low to not detected concentrations during Year 5 and the general 
absence in the past suggest that antimony should not be considered a constituent of 
interest at the site. 

5.1.2 Arsenic (25 pall) 

Arsenic was not detected at MW-D2 at the detection limit of 3.7 pgll during 
Year 5, Round 1. Although the historical arsenic concentrations at MW-D2 (Table 4- 
1, page 26) have been high, arsenic was not detected at MW-D2 during the last four 
sampling rounds. RealCo recommends not monitoring the arsenic concentration at 
MW-D2 in the future. 

5.1.3 Barium (1,000 wall) 

Barium was detected in twenty-five samples at concentrations less than 1,000 
pgll. Barium was detected above the standard in samples collected from MW-'IB 
(1,140 pgll), MW-2B (1,390 pgll), MW-3B (1,350 pgll), MW-6B (1,390 pgll) and MW- 
14 (1,130 pgll). 

Barium concer~trations greater than the standard were consistently reported 
for samples collected from the above five wells (Table 4-1). The first four wells are 
screened in bedrock but the last well is screened in overburden. These five wells 
are randomly located throughout the Main Plant Area and it is not clear why these 
particular wells show high concentrations of barium. 

5.1.4 Chromium (50 pall) 

Chromium was not detected in 50 percent of the samples collected during 
Year 5, Round 1 and was detected at concentrations less than the standard in 39 



percent of the samples. Concentrations above the standard were reported for MW-1 
(207 pgll), MW-2 (144 pgll), MW4B (88.6 pgll) and OW-12 (1 10 pgll). 

Chromium concentrations greater than the standard have been consistently 
reported for samples collected from MW-1, MW4B and OW-12. Chromium 
concentrations above the standard were observed at MW-2 during the last five 
sampling events. 

MW-1 and MW-2 are located in the former scrap metal storage and handling 
area. The high chromium concentrations reported in these wells are likely the result 
of irr~pact from historical scrap storage and handling in this area. 

MW-4B and OW-12 are located in the Groundwater ICM area. The high 
chromium concentrations reported in these wells are likely the result of impact from 
historical pickle house releases. 

5.1.5 Molybdenum (180 WCJII) 

Molybdenum was not detected in 33 percent of the samples collected during 
Year 5, Round 1 and was detected at concentrations less than the standard in 53 
percent of the samples. Concentrations above the standard were reported for MW-1 
(1,290 pgll), MW-4 (284 pgll), MW-11 (1,450 pgll) and MW-14 (253 pgll). 

Molybdenum concentrations greater than the standard have been consistently 
reported for samples collected from MW-1, MW-11 and MW-14. 

MW-1 and MW-14 are located in the former scrap metal storage and handling 
area. The high molybdenum concentrations reported in these wells are likely the 
result of impact from historical scrap metal storage in this area. 

MW-11 is located directly down gradient of the former continuous caster 
cooling water pit. Oily scales generated from the continuous casting process had 
been deposited at the bottom of the cooling water pit and may be the source of 
molybdenum in MW-11. 

Molybdenum concentrations greater than the standard were detected at MW- 
4 during the last four sampling rounds. Molybdenum concentrations at this well will 
be closely monitored in the future. 

5.1.6 Nickel (1 00 ~ q l l )  

Nickel was not detected in 67 percent of the samples collected during Year 5, 
Round 1 and was detected at concentrations less than the standard in 25 percent of 
the samples. Concentrations above the standard were reported for MW-4B (2,710 
pgll), MW-19 (275 pgll) and MW-19B (6,880 pgll). 

Nickel concentrations greater than the standard have been consistently 
reported for samples collected from MW4B, MW-19 and MW-19B. These wells are 
all located in the Groundwater ICM area. The high nickel concentrations reported in 
these wells strongly suggest that nickel is a key indicator of impact from historical 
pickle house releases. 



5.2 Miscellaneous Parameters 

5.2.1 Ammonia (2 mgll) 

During Year 5, Round 1, ammonia was detected in MW-4B (0.76 mgll) and in 
MW-D2 (1.79 rr~gll). Ammonia was not detected at its detection limit of 0.1 mgll in 
MW-19B. 

The historical data in Table 4-1 indicate that the ammonia concentrations 
have decreased over time at MW-4B and MW-19B. 

5.2.2 Fluoride (1.5 mnll) 

During Year 5, Round 1, fluoride was detected at concentrations less than the 
standard in 47 percent of the' samples. Fluoride was detected at concentrations 
greater than the standard in MW-4 (2.13 mgll), MW-4B (1 7.6 mgll), MW-19 (21.4 
mgll), MW-19B (22.2 mgll), MW-B (1.55 mgll), MW-D2 (1.51 mgll), RW-5 (7.11 mgll) 
and OW-1 3 (3.41 mgll). 

Fluoride has been consistently detected at concentrations above the standard 
in samples collected from the above listed wells. Fluoride concentrations have been 
very high at MW-4, MW-4B, MW-19, MW-19B and RW-5. Fluoride concentrations 
have also been high historically at RW-1 B, OW-1 3 and OW-14. These wells are all 
located within the area known to be impacted by historical pickle house releases and 
the presence of fluoride is believed to be directly related to the materials released 
from the pickle house. 

5.2.3 Nitrate (10 mgll) 

During Year 5, Round 1, nitrate was not detected in 53 percent of the 
samples. Nitrate was detected at concentrations less than the standard in 33 
percent of the samples. Nitrate was detected at concentrations greater than the 
standard in MW-4B (12.3 mgll) and MW-19B (38 rngll). 

Nitrate has been consistently detected at concentrations above the standard 
in samples collected from the above two wells. Between 1994 and 1997, high 
concentrations of nitrate were also reported in MW-4, MW-19 and RW-5. Since 
then, the nitrate concentrations in these three wells have been significantly reduced. 
As discussed earlier, these wells are all located within the area known to be 
impacted by historical pickle hollse releases and the presence of nitrate is believed 
to be directly related to the materials released from the pickle house. 

5.2.4 Sulfate (250 mgll) 

During Year 5, Round 1, sulfate was detected at concentrations less than the 
standard in 80 percent of the samples. Sulfate was detected at concentrations 
greater than the standard in MW4B (707 mgll), MW-8B (361 mgll) and MW-19B 
(1,009 rngll). 

Sulfate has been consistently detected at concentrations above the standard 
in samples collected from these three wells. Again, MW4B and MW-19B are 
located within the area that are known to be impacted by historical pickle house 



releases and the presence of sulfate in these wells is believed to be directly related 
to the materials released from the pickle house. MW-8B is a background well, 
indicating that regional groundwater contains elevated concentrations of sulfate. 

During Year 5, Round 1, 83 percent of the samples showed acceptable pH 
values. High pH values were observed at MW-1 (12.1 s.u.), MW-2B (9.6 s.u.), MW- 
3B (8.7 s.u.) and MW-5B (9.1 s.u.). Low pH values were observed at MW-15 (5.8 
s.u.) and MW-20 (6.1 s.u.). 

pH values of equal to or greater than 8.5 S.U. have been consistently reported 
for groundwater samples collected from MW-1, MW-2B, and MW-5B as well as 
occasionally at MW-3B. These wells are not located within the same area of any 
significant impact from site operations. Therefore, the elevated pH is believed to be 
indicative of impact from well construction (cement) andlor the nature of the bedrock 
shale (except for MW-1) (ESC 2001). 

It is not clear why MW-15 and MW-20 exhibit low pH values 

5.2.6 TPHs (no standard) 

During Year 5, Round 1, somewhat elevated TPH concentrations were 
reported in MW-B and MW-6. MW-B and MW-6 are located down gradient of the oil 
feed lines and the presence of high TPH in these wells is believed to be directly 
related to the fuel oil released from the feed lines. 

5.2.7 PCBs (0.09 j~q/l) 

During Year 5, Round 1, Arochlor 1254 was detected in MW-14 at 0.43 pg/l 
and Arochlor 1260 was detected in H-4s at 0.37 pg/I. Other PCBs were not detected 
at detection limits of 0.065 pg/l. PCBs were not detected in H-4D. 

The source of PCBs at MW-14 is not known but could be related to historical 
scrap handling in the area. The source of PCBs at MW-14 is clearly not similar to 
that observed at H-4s based on the Arochlors present. 

The source of PCBs at H-4s is speculated to be related to historical waste oil 
handling practices in the adjacent South Lagoon. The PCB data continue to suggest 
the potential presence of Arochlor 1260 in the South Lagoon area. 

RealCo will continue to analyze sarr~ples from the required locations (MW-14, 
H-4s and H-4D) for PCBs to monitor the presence of PCBs in the groundwater in 
these areas. 

5.3 Migration of Contaminants 

As discussed in Section 3.1, the groundwater flow directions at the Main Plant 
Area are to the east. A groundwater flow velocity of 136 to 693 feetlyear was 
calculated in a previous investigation (RealCo 2002). If contaminants migrate with 



the flow of groundwater, the contaminants should migrate easterly 136 to 693 feet 
per year. 

MW-191MW-19B are located approximately 80 feet down gradient of MW- 
4lMW-4B. They show similar concentrations in many contaminants and it is very 
likely that the contaminated groundwater migrated from the pickle house to MW- 
4lMW-4B and then to MW-1 91MW-19B. 

However, it does not appear the contaminants are migrating at other 
locations. For example, MW-11 showed very high molybdenum concentrations 
(1,330 to 3,580 pgll) over the years but none of the down gradient wells such as 
MW-22, MW-21, MW-D2, MW-B and OW-1 3 showed elevated molybdenum 
concentrations. 

During in-house LNAPL monitoring program, LNAPL has been almost always 
observed at OW-2 and OW-4 since November 1989 but was rarely observed 
(especially since 1997) at their down gradient wells such as OW-19, OW-3, MW-5, 
MW-6, MW-B, MW-C, MW-Dl, OW-16 and OW-14. The fact that LNAPL was 
frequently observed at RW-4, OW-13 and PZ-8 in the past but not observed at 
nearby wells such as OW-14, MW-Dl, PZ-9, PZ-11 and PZ-12 which are located 
amongst RW-4, OW-13 and PZ-8 suggests that LNAPL in this area was not 
migrating either. 

5.4 lsopleth Maps for Significant Contaminants 

The approved work plan requires a semi-annual report to include groundwater 
isopleth maps for all significant contaminants. According to the recent modifications 
recommended by the NYSDEC (NYSDEC 2002a), RealCo does not need to prepare 
isopleth maps for aluminum, antimony, arsenic, chromium, molybdenum, nickel and 
ammonia but is recommended to prepare isopleth maps for barium, fluoride, nitrate 
and LNAPL ,thickness. lsopleth maps for these four parameters have been prepared 
for the Year 5, Round 1 monitoring program in Figure 5-1 through 5-4. 

The barium concentrations are presented in Figure 5-1. However, no 
meaningful isoconcentration lines could be drawn from these results. 

The fluoride concentrations near the prickle house area are presented in 
Figure 5-2. lsoconcentration lines for 1.5 mgll and 10 mgll of fluoride are plotted in 
Figure 5-2, which delineate the extent of fluoride contamination near the pickle 
house. 

The nitrate concentrations near the prickle house area are presented in Figure 
5-3. lsoconcentration lines for 1 mgll and 10 mgll of nitrate are plotted in Figure 5-3, 
which delineate the extent of nitrate contamination near the pickle house. 

The LNAPL thickness measurement results for June 2004 are presented in 
Figure 5-4. The LNAPL map also includes TPH concentrations measured during 
Year 5, Round 1, where available, so that the entire area irnpacted by the fuel oil can 
be depicted. Inferred iso-thickness lines for I-inch and 10-inch thick LNAPL layers 
are plotted in Figure 5-4, which delineate the extent of fuel oil contamination in the 
Main Plant Area. 



6.0 Effectiveness of lCMs 

Impacts of two lCMs on groundwater quality at the Main Plant Area are 
discussed in the following sections. The lCMs included: 

Groundwater ICM - A groundwater recovery system was installed 
proximate to the pickle house in November 1994 and operated until 
November 4, 2003. 
Fuel Oil ICM - A fuel oil recovery well (RW-3) had been operating from 
1989 to November 2001. A fuel oil interceptor trench was constructed 
along the eastern boundary of the Main Plant Area in September 2000. 

6.1 Groundwater ICM 

The groundwater recovery system has been in place, with some 
modifications, since November 1994. Approximately 37,512,000 gallons of 
groundwater have been recovered through the groundwater recovery system until its 
permanent shutdown on November 4, 2003. The annual recovery quantity has been 
as follows: 

1994 - 532,800 gallons 
1995 - 7,430,400 gallons 
1996 - 7,279,200 gallons 
1997 - 6,551,280 gallons 
1998 - 4,953,600 gallons 
1999 - 3,875,760 gallons 
2000 - 2,799,360 gallons 
2001 - 2,397,600 gallons 
2002 - 1,303,200 gallons 
2003 - 388,650 gallons 

The annual recovery has decreased from a high of 7,430,400 gallons in 1995 
to a low of 388,650 gallons in 2003. 

The groundwater recovery system has been permanently shut down on 
November 4, 2003 when RealCo's wastewater treatment plant (WWTP) was 
permanently shut down. Prior to its shutdown, groundwater had been recovered 
from the bedrock recovery well, RW-2B, at a recovery rate of approximately 5 
gallons per minute. The recovered water had been conveyed to a temporary holding 
tank and subsequently to the WWTP for treatment and proper disposal. 

6.1.1 Analytical Data and Graphical Presentations 

The existing database suggests that those wells most useful in the evaluation 
of the Groundwater ICM effectiveness are MW-4, MW-4B, MW-19, MW-19B and 
RW-5 (so-called "indicator wells"). 

In order to evaluate the effectiveness of the groundwater ICM, aluminum, 
beryllium, chromium, magnesium, molybdenum, I-lickel, chloride, fluoride, nitrate, 
sulfate concentrations and pH levels in the groundwater from the above indicator 
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wells have been analyzed in the past. The historical data (ESC 2001) suggest that 
the concentrations of most parameters have improved significantly during the first 
several years (between 1994 and 1997) of the groundwater recovery but the 
improvement rates have slowed down recently. 

The data obtained during this and previous groundwater monitoring programs 
indicate that the parameters that are still reported significantly above the standards 
in most of these indicator wells are nickel and fluoride. Nitrate and sulfate 
concentrations are consistently above the standards only in MW4B and MW-19B. 

Graphical presentations of the data for nickel, fluoride, nitrate, sulfate and pH 
for these five indicator wells are presented in Figures 6-1 through 6-5. In these 
graphs (except for pH values), concentrations (Y-axis) are expressed in logarithmic 
scale to account for significant differences in concentrations reported over time and 
for different wells. 

Nickel results are presented in Figure 6-1. June 2000 nickel value at MW-19B 
has been rejected and is not included in this graph. The graph suggests that nickel 
concentrations significantly decreased at all locations since the RFls and little overall 
change between 2000 and 2001. Nickel concentrations appear to be decreasing 
again at these wells during the last two years. 

Fluoride results are presented in Figure 6-2. The graph suggests that fluoride 
concentrations have: 

steadily decreased at MW-4 and RW-5 
decreased at MW4B since the RFls and remained stable between 2000 and 
June 2004 
remained stable at MW-19 and MW-19B 

Nitrate results are presented in Figure 6-3. The graph suggests that nitrate 
concentrations decreased at all locations since the RFls and changed little between 
June 2000 and June 2001. Nitrate concentrations appear to be decreasing at MW- 
4B, MW-19 and MW-19B during the last two years. Nitrate concentrations have 
been well below the standard (10 mgll) at MW-4, MW-19 and RW-5 since June 
2000. 

Sulfate results are presented in Figure 6-4. The graph suggests that sulfate 
concentrations decreased since the RFls and remained stable since February 2000 
at MW-4, MW4B and MW-19. Sulfate concentrations at MW-19B have increased 
modestly. Sulfate concentrations have also been well below the standard (250 mgll) 
at MW-4 and RW-5 since June 2000. 

pH values are presented in Figure 6-5. This graph suggests the following: the 
pH in RW-5 and MW-4B has risen (improved) significantly and pH in the remaining 
wells has increased somewhat. The pH values at all five locations have been within 
the acceptable range of 6.5 S.U. to 8.5 S.U. in a fairly consistent manner during the 
last twelve months. 

6.1.2 Effectiveness of Groundwater ICM 

The current and historical data and graphs suggest that the concentrations of 
beryllium, chromium, molybdenum, nickel, fluoride, nitrate and sulfate have improved 



(decreased) in groundwater samples collected from the majority of the indicator wells 
since the installation of the Groundwater ICM in 1994. The concentrations of many 
parameters have decreased by several orders of magnitude during the first two or 
three years of operation of the groundwater recovery system. The pH in RW-5 and 
MW-4B has also improved (increased) significantly during the first several years of 
operation. In summary, the Groundwater ICM has been very effective in improving 
the groundwater quality durirrg the first several years of operation. 

However, there appears to be only minor improvements in the groundwater 
quality at the indicator wells since the Main Plant Area groundwater monitoring 
program began in February 2000. Nickel concentrations are still very high at MW-4B 
and MW-19B and remain above the standard (100 pgll) at MW-19. Fluoride 
concentrations are still very high at all indicator wells. Nitrate and sulfate 
concentrations are above the standards (10 mgll and 250 mgll, respectively) at MW- 
4B and MW-19B. 

6.2 Fuel Oil ICM 

6.2.1 Oil Recovery Well RW-3 

RW-3 had been an active oil recovery well. Since its installation in 1989, 
approximately 38,000 gallons of oil have been recovered from RW-3. The annual 
volume of the recovered oil has been as follows: 

20,647 gallons 
4,736 gallons 
1,961 gallons 
2,049 gallons 
1,787 gallons 

988 gallons 
2,413 gallons 
1,683 gallons 
1,554 gallons 

254 gallons 
0 gallons 

The volume of recovered oil has generally declined from year to year. In 
2000, approximately 254 gallons were recovered as of March 12. There has been 
no oil recovery since March 13, 2000. Due to the lack of oil recovery, RealCo shut 
down the pump at RW-3 on November 20, 2001 after receiving an approval from the 
NYSDEC (NYSDEC 2001b). The NYSDEC approval letter stipulates that if a 
marked increase in LNAPL thickness were observed at RW-3, groundwater pumping 
would have to be reactivated. The LNAPL thickness remains relatively thin at RW-3 
(Table 3-2) since the pump has been shut down except for July 2003 

6.2.2 Fuel Oil Interceptor Trench 

In order to prevent further migration of leaked fuel oil beyond the eastern 
boundary of the Main Plant Area, a fuel oil interceptor trench (Fuel Oil ICM) was 
constructed along the eastern boundary (Figure 2-1) between early August and late 
September 2000. In essence, the interceptor trench system features a 



geomembrane curtain placed vertically through and beyond the span of known 
elevations of the local groundwater table and extends in a north-south orientation 
beyond the boundaries of the fuel oil plume. Gravel drainage material is utilized as 
backfill around the geomembrane curtain. Three sump manholes are located in the 
gravel filled trench and contain oil skimmers and associated piping. Product 
recovery storage tanks store the skimmed oil, if there is any. 

The skimmers and the oil recovery system along the interceptor trench have 
been in operation since October 2000. To date, however, no oil has been recovered 
from the interceptor trench. 

6.2.3 Effectiveness of Fuel Oil ICM 

The interceptor trench is a passive system, which promotes neither the 
groundwater flow nor the migration of fuel oil. Therefore, the presence or absence of 
LNAPL, increase or decrease of TPHs in the observed monitoring wells or the 
groundwater quality data for nearby wells will not provide any meaningful information 
with which to evaluate the effectiveness of the Fuel Oil ICM. For example, the TPH 
data presented in Table 4-2 cannot provide any useful information in evaluating the 
effectiveness of the Fuel Oil ICM. 

MW-5, MW-6, MW-B, MW-C, OW-3 and PZ-11 are located downgradient of 
the interceptor trench. However, LNAPL was not observed in these wells prior to the 
construction of the interceptor trench and absence of LNAPL at these wells does not 
provide any meaningful information regarding the effectiveness of the Fuel Oil ICM. 
LNAPL was briefly observed at MW-B between May 3 and August 3, 2000 but 
disappeared after the construction of the interceptor trench. This may support the 
effectiveness of the Fuel Oil ICM but this is a weak support at best since no 
measurable LNAPL has been observed at MW-B for previous three years. 

The effectiveness of the Fuel Oil ICM can be best evaluated by measuring the 
amount of recovered oil from the interceptor trench, assuming that the leaked fuel oil 
is still migrating through the eastern boundary of the Main Plant Area. However, no 
oil has been recovered from the interceptor trench after nearly four years of 
operation. This indicates that oil encountered within the subsurface at numerous 
locations in the Main Plant Area no longer exists as a separate phase in any 
significant amount, which can easily migrate and be recovered as free-product by 
pumping or skimming. RealCo understands though that there are still numerous 
areas of oil-contaminated soil throughout the Main Plant Area. 



Summary 

During Year 5, Round 1, the following exceedances of the potentially 
applicable NYSWQR standards were observed in the groundwater quality. 

Antimony - MW-5 (20.0 pgll) 
Barium - MW-1 B (1,140 pgll), MW-2B (1,390 pgll), MW-3B (1,350 pgll), 

MW-6B (1,390 pgll) and MW-14 (1,130 pgll) 
Beryllium - MW-19B (3.1 pgll) 
Chromium - MW-1 (207 pgll), MW-2 (144 pgll), MW-4B (88.6 pgll) and 

OW-1 2 (1 10 pgll) 
Molybdenum - MW-1 (1,290 pgll), MW-4 (284 pgll), MW-11 (1,450 pgll) 

and MW-14 (253 pgll) 
Nickel - MW-4B (2,710 pgll), MW-19 (275 pgll) and MW-19B (6,880 pgll) 
Fluoride - MW-4 (2.13 mgll), MW-4B (17.6 mgll), MW-19 (21.4 mgll), 

MW-19B (22.2 mgll), MW-B (1.55 mgll), MW-D2 (1.51 mgll), 
RW-5 (7.1 1 mgll) and OW-13 (3.41 mgll) 

Nitrate - MW-4B (12.3 wgll) and MW-19B (38 mgll) 
Sulfate - MW-4B (707 mgll), MW-8B (361 mgll) and MW-1 9B (1,009 mgll) 
pH - MW-1 (12.1 s.u.), MW-2B (9.6 s.u.), MW-3B (8.7 s.u.) and MW-5B 

(9.1 s.u.), MW-15(5.8s.u.)and MW-20(6.1 s.u.) 
PCBs - MW-14 (0.43 pgll for Arochlor 1254), 

H-4s (0.37 pgll for Arochlor 1260) 

During Year 5, Round 1, TPH was detected at MW-6 (510 pgll) and MW-B 
(5,100 pgll) . 

LNAPL was observed at OW-2, OW-4 and RW-3. 

The high chromium and molybdenum concentrations reported at MW-1 and 
MW-14 are likely the results of impact from historical scrap storage and 
handling in the area. 

The high molybdenum concentrations reported at MW-11 are likely the results 
of impact from historical continuous casting cooling operation. 

Ammonia concentrations have decreased over time at MW-4B and MW-19B. 

The source of PCBs at MW-14 could be related to historical scrap storage and 
handling in the area. The source of PCBs at H-4s is speculated to be related 
to historical waste oil handling in the adjacent South Lagoon. 

Groundwater ICM 

Since its installation proximate to the pickle house in Noverr~ber 1994, the 
groundwater recovery system has recovered more than 37 million gallons 
of groundwater. The recovered groundwater was treated at RealCo's 
wastewater treatment plant. The groundwater recovery system was 
permanently shut down on November 4, 2003 when RealCo's wastewater 
treatment plant (WWTP) was permanently shut down. 



MW-4, MW-4B, MW-19, MW-19B and RW-5 (so-called "indicator wells") 
are most useful in evaluation of the Groundwater ICM effectiveness. 
The Groundwater ICM has been very effective in improving the 
groundwater quality near the pickle house during the first several years of 
operation. There appears to be only minor improvements in the 
groundwater quality since early 2000. 
Nickel concentrations are still very high at MW4B and MW-19B and 
remain above the standard at MW-19. Fluoride concentrations remain 
very high at all indicator wells. Nitrate and sulfate concentrations are 
above the standards at MW-4B and MW-19B. Chromium concentrations 
are above the standard at MW4B. 

9. Fuel Oil ICM 

Since its installation in 1989, approximately 38,000 gallons of oil have 
been recovered from the oil recovery well, RW-3. There has been no oil 
recovery since March 13, 2000 and the pumpiqg system has been shut 
down since November 20,2001. 
A fuel oil interceptor trench (Fuel Oil ICM) was constructed along the 
eastern boundary of the Main Plant Area in late September 2000. The oil 
recovery system aloqg the interceptor trench has been in operation since 
October 2000. 
The effectiveness of the Fuel Oil ICM can be best evaluated by measuring 
the amount of recovered oil from the interceptor trench. To date, however, 
no oil has been recovered from the fuel oil interceptor trench. It appears 
that little oil is migrating to the interceptor trench. 
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