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BLASLAND, BOLICK & LEE, INC.  
engineers & scientists 

Transmitted Via FedEz 

March 8, 1996 

Mr. Mark Granger 
United States Environmental Protection Agency 
290 Broadway 
20th Floor 
New York, NY 10007-1866 

Re: Rosen Site 

December 1995 Ground-Water Sampling and Analysis Event 
Project #: 0494 494.05 #2 

Dear Mr. Granger: 

This letter reports the results of the December 1995 ground-water sampling and analysis event conducted at 
the Rosen Site. This ground-water sampling and analysis event was conducted to evaluate the concentration 
trends of volatile organic constituents (VOCs), to assess the presence of polychlorinated biphenyls (PCBs), to 
evaluate indicators of intrinsic biodegradation, and to assess the condition of the microbial population present 
in the ground water at the Rosen Site. 

This letter contains the following sections: 

• A ground-water sampling and analysis section summarizing the activities completed during this 
event; 

• A results section presenting the analytical results for this event; 

• A discussion section evaluating the VOC concentration trends and intrinsic biodegradation; and 

• A summary section setting forth the main results of this sampling event. 

Ground-Water Sampling and Analysis 

Blasland, Bouck & Lee, Inc. (BBL) collected ground-water'samples from 15 monitoring wells (W-01, W-02, 
W-03, W-04, W-06, W-07, W-08, W-10, W-11, W-12, W-16, W-17, W-18, W-19, and W-24) from December 
12 through 15, 1995. These wells were selected to represent ground-water quality conditions upgradient of the 
site, at the site, at the downgradient perimeter of the site, and downgradient of the site as follows: 

• Upgradient wells W-24 and W-04 were selected to monitor impacted ground water associated 
with the former city of Cortland dump and non-impacted ground water, respectively. Well W-04 
was rehabilitated on November 28, 1995 to remove root matter that interfered with the August 
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1995 sampling attempts. The low-flow sampling event conductedui August 1995 indicated that 
most metals are not present in a dissolved phase in the ground water. As a result, wells W-21 and 
W-22 were not sampled because only metals have been consistently detected at these locations. 

• On-site wells W-06 and W-07 were selected to monitor the trends of VOCs and PCBs (well W-07 
only) at the site, while well W-05 was not sampled because of consistently low concentrations of 
VOCs detected in previous sampling events. 

• All downgradient perimeter wells in the upper outwash were selected to monitor the water quality 
conditions in the hydrogeologic unit of interest except for wells W-25 and W-26. Well W-26 
monitors an interval of the upper outwash similar to the interval monitored at well W-11. In fact, 
ground water from both wells show similar concentrations of VOCs when sampled concurrently. 
Well W-25 monitors a similar interval of the upper outwash as the combination of wells W-02 and 
W-11. Therefore, BBL selected only wells W-02 and W-11 for sampling to monitor the upper and 
lower sections of the upper outwash in that area of the site. 

• All downgradient wells in the upper outwash were selected to monitor the ground water in the 
hydrogeologic unit of interest. 

• Sidegradient wells W-13 and W-14 were not sampled due to consistently low concentrations of 
VOCs detected in previous sampling events. 

BBL sampled the 15 wells in accordance «rith procedures set forth in the Remedial Investigation (RI) Sampling 
and Analysis Plan (SAP) (Blasland & Bouck Engineers, P.C., December 1990), as modified by Attachment 1 for 
low-flow sampling procedures. Ms. Denise Paige of I.C.F. Kaiser conducted oversight of the field activities on 
behalf of the United States Environmental Protection Agency (USEPA). 

For this sampling event, ground-water samples from 15 monitoring wells were analyzed for Target Compound 
List (TCL) VOCs by USEPA Contract Laboratory Program-Statement of Work (CLP-SOW) 10/92 Superfund 
Analytical Methods for Low Concentration Water for Organic Analysis. The ground-water sample from well W-
07 (unfiltered only) was also analyzed for PCBs according to USEPA CLP-SOW OLM01.9. Recra 
Environmental, Inc. (Recra) performed the CLP analyses. -BBL validated the CLP data, using the procedures set 
forth in the RI SAP. 

In addition, Upstate Laboratories, Inc. (Upstate) analyzed ground-water samples from all 15 wells for nitrate, 
sulfate, and sulfide as indicators of intrinsic biodegradation. These samples were analyzed using USEPA 
Methods 352.1, 375.4, and 376.2 for nitrate, sulfate, and sulfide, respectively. BBL also obtained ground-water 
samples for filtered and unfiltered iron and manganese by USEPA Method 200.7. Ferric (III)/ferrous (II) iron 
and manganese (IM) were estimated from the filtered and unfiltered metal results. The ratio of the oxidation 
states of iron and manganese were used as indicators of intrinsic biodegradation. 

Potential nutrients available to the microbial population were assessed by analysis of nitrogen as ammonia and 
phosphorous as ortho-phosphate by USEPA Methods 350.2 and 365.2. To evaluate the type of microbial 
population present at the site, ground-water samples from four wells (W-04, upgradient; W-06 and W-11, on site; 
and W-19, downgradient) were analyzed for phospholipid fatty acids (PLFA) by gas chromatography/mass 
spectrometer (GC/MS). 
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In addition to the standard field parameter measurements (pH, temperature, and conductivity), BBL measured 
dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity. DO, pH, temperature, and ORP were 
used to assess environmental conditions, while turbidity was used to assess the condition of the samples 
submitted for total metals and PCB analyses. 

Quality assurance/quality control (QA/QC) samples, which include field duplicates, trip blanks, field blanks 
(required due to the use of non-dedicated pumps for the low-flow sampling method), laboratory fortified blanks, 
and matrix spike/matrix spike duplicates, were also analyzed for the CLP samples. A trip blank was included 
in each cooler containing samples for VOC analyses, while other QA/QC samples were analyzed at a rate of one 
per 20 samples for CLP analyses. 

On behalf of USEPA, Ms. Denise Paige, ICF Kaiser, collected the following ground-water split samples: 

Well. Analyses 

W-04 TCL VOCs and unfiltered TAL metals 

W-06 TCL VOCs and unfiltered TAL metals 

W-07 TCL VOCs, and unfiltered TCL PCBs and TAL metals 

W-10 TCL VOCs and unfiltered TAL metals 

W-11 TCL VOCs and unfiltered TAL metals 

W-16 TCL VOCs and unfiltered TAL metals 

W-17 TCL VOCs and unfiltered TAL metals 

W-18 TCL VOCs and unfiltered TAL metals 

W-19 TCL VOCs and unfiltered TAL metals 

W-24 TCL VOCs and unfiltered TAL metals 

USEPA also collected six surface soil samples from the "coal bin area," located east of well W-06 and north of 

the retaining wall, for the analysis of TCL SVOCs, TCL PCBs/pesticides, and TAL metals. In addition, USEPA 
collected six surface soil samples from the vicinity of the "crane area," located in the central part of the site, for 
the analysis of TCL PCBs. USEPA also screened these soil samples with a Organic Vapor Analyzer (OVA) 
Flame Ionization Detector (FID). Organic vapors were not detected by the OVA. 

Prior to initiating ground-water sampling, BBL obtained a complete round of water levels. At the time of this 

sampling event, both Perplexity Creek and its tributary were frozen. Table 1 presents water level measurements 
from March 1991 through December 1995. December 1995 ground-water elevations were 1.4 to 8.5 feet higher 
than those obtained in August 1995. 
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Figure 1 is a potentiometric surface map constructed from the December 12, 1995 water elevation data to depict 
the water table. As indicated on Figure 1, ground water flowed generally to the north-northeast on this date. A 
hydraulic gradient of 0.01 (14.6 ft. divided by 1030 ft.) was calculated between well W-06, on site, and well W-
18 downgradient of the site. Both the ground-water flow direction and hydraulic gradient are consistent with 
those observed during the RI/FS. 

Results 

This section summarizes the analytical results of this sampling event as follows: 

• VOC and PCB results; 

• Indicators of intrinsic biodegradation, including iron, manganese, nitrate, sulfate, and sulfide; 

• Nutrient and PFLA results; and 

• Field parameter measurements. 

VOCS 

Ground-water analytical data for the 11 detected VOCs are presented in Table 2. VOCs detected in ground-

water samples consist mainly of 1,1,1-trichloroethane (TCA), trichloroethene (TCE), and their degradation 
products (chloroethane [CA], 1,1-dichloroedme [DCA], 1,1-dichloroethene [ 1,1-DCE], 1,2-dichloroethene [ 1,2-
DCE], and vinyl chloride). Specifically, CA and DCA are degradation products of TCA; 1,2-DCE and vinyl 
chloride are degradation products of TCE. 1, l-DCE can result from the degradation of either TCA or TCE. 

In addition to TCA/TCE and their degradation products, three other VOCs, tetrachloroethene (PCE), chloroform, 
and methylene chloride, were detected at low levels in ground-water samples analyzed during this sampling event. 
PCE was only detected at four wells (W-03, W-06, W-17, and W-18) at concentrations ranging from 0.39 
micrograms per liter (ug/L, estimated) at well W-18 to 17 ug/L at well W-03. Chloroform was detected at well 
W-06 at an estimated concentration of 0.68 ug/L, but not in the duplicate sample from well W-06. Methylene 
chloride was detected at well W-06 at estimated concentrations of 1.3 ug/L and 3.6 ug/L, respectively, in the 
ground-water sample and its duplicate. 

No VOCs were detected in the trip blanks. Toluene was detected at an estimated concentration of 0.28 ug/L in 
the field blank; however, toluene was not detected in any of the VOC samples. 

As indicated in Table 2, five VOCs exceeded federal maximum contaminant levels (MCLs) at a total of four 
wells: TCA at well W-06 (5,000 ug/L, MCL=200 ug/L); cis-1,2-DCE at well W-24 (99 ug/L, MCL=70 ug/L); 
PCE at well W-03 (17 ug/L, MCL=S ug/L); TCE at wells W-06 ( 18 ug/L, MCL=S ug/L), W-12 (21 ug/L), and 
W-24 (200 ug/L); and vinyl chloride at well W-24 (19 ug/L, MCL=2 ug/L). 

VOC concentrations were also compared to the New York State ground-water standards. These standards are 
the same as federal MCLs for PCE, TCE and vinyl chloride and are very similar for 1,1-DCE; however, the New 
York State standards are more stringent than the federal MCLs for TCA, DCA, and 1,2-DCE. 
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Table 2 indicates the VOCs detected above the federal MCLs and New York State standards. TCA and its 
degradation product DCA exceeded the New York State standard at most on-site and downgradient wells (Figure 
2). The TCE degradation product cis-1,2-DCE exceeded the New York State standard at on-site well W-06, at 
hydraulically downgradient well W-18, and at hydraulically upgradient well W-24 (Figure 3). However, the 
trans-1,2-DCE isomer exceeded the New York State standard only at upgradient well W-24. 1, l -DCE exceeded 
the New York State standard of 5 ug/L at wells W-06 and W-11, but was below the similar federal MCL of 7 
ug/L. 

PCBs 

The PCB analytical data are summarized in Table 3 and both August and December 1995 Form I data sheets are 
included as Attachment 2. The PCB Aroclor 1254 was tentatively identified at well W-07 at an estimated 
concentration of 0.27 ug/L in unfiltered ground water. This concentration is below the federal MCL of 0.5 ug/L, 
but slightly above the New York State standard of 0.1 ug/L. A filtered sample was not analyzed for PCBs during 
this sampling event; however, during the August 1995 sampling event, PCBs were not detected in filtered ground 
water from well W-07. PCBs were not detected in the corresponding field equipment blank. 

To evaluate the condition of the unfiltered ground-water samples that were analyzed for PCBs and metals, the 
turbidity of the ground water was monitored during purging and sampling. Unfiltered ground-water samples were 
collected at turbidity values ranging from 0 to 42 nephelometric turbidity units (NTU). As shown in Table 4, the 
majority of the samples were collected with turbidity values less than or equal to 15 NTU (plus or minus 5 NTU). 
The turbidity measured at well W-07 during ground-water sampling was 19 NTU. 

Indicators of Intrinsic Biodegradation . 

Table 5 presents a summary of the inorganic analytical results including iron, manganese, nitrate, sulfate, and 
sulfide. As shown on Figure 4, total and soluble manganese and iron were detected both hydraulically upgradient 
and downgradient of the site. Upgradient total manganese concentrations ranged from non-detect at well W-04 
to 430 ug/L at W-24; downgradient total manganese concentrations ranged from non-detect (wells W-01, W-06, 
and W-17) to 1,600 ug/L (well W-19). Upgradient soluble manganese concentrations ranged from non-detect 
(well W-04) to 320 ug/L (well W-24); downgradient concentrations ranged from non-detect (wells W-01, W-06, 
and W-17) to 1,240 ug/L (well W-02). Upgradient totatiron concentrations ranged from 130 ug/L (well W-24) 
to 320 ug/L (well W-04); downgradient levels of total iron ranged from 40 ug/L (well W-18), to 5,000 ug/L (well 
W-11). Soluble iron upgradient concentrations ranged from 90 ug/L (well W-04) to 110 ug/L (well W-24); 
downgradient soluble iron concentrations ranged from non-detect (well W-12) to 5,400 ug/L (well W-11). 

As shown on Figure 4, nitrate concentrations at the two upgradient wells ranged from non-detect at well W-24 
to 700 ug/L at well W-04. Nitrate was detected at four downgradient wells (W-01, W-16, W-17, and W-18) at 
concentrations ranging from 400 ug/L at well W-18 to 1,100 ug/L at well W-16. Sulfate was detected at each 
of the 15 wells sampled Concentrations of sulfate at the two upgradient wells ranged 18,000 ug/L at well W-04 
to 130,000 ug/L at W-24. The average downgradient sulfate concentration of 147,000 ug/L was higher than the 
observed upgradient concentrations. As shown in Table 5, sulfide was not detected in any of the ground-water 
samples. 
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Nutrients and PLFA 

Ammonium nitrogen and ortho-phosphate phosphorous were analyzed to provide an indication of the 
macronutrients available to the microbial population. These results are summarized in Table 5. Although neither 
of these potential nutrients were detected in the ground-water samples, they may be present at concentrations 
below the method detection limits. 

Ground-water samples were collected from four locations (wells W-04, W-06, W-11, and W-19) and analyzed 
for PLFA by GC/MS. These results are presented in Attachment 3. PLFA analysis provides information on the 
level of microbial biomass present, on the general types of microorganisms present (by functional group), and 
the metabolic status of a particular functional group of microorganisms. 

The PLFA data indicates that microbial biomass on site (well W-06) is more diverse and larger than at the 
upgradient (well W-04) and downgradient (wells W-11 and W-19) locations. Ground water from well W-06 
contained 630 picomoles (pmoles) of PLFA compared to wells W-04 (57 pmoles), W-11 ( 11 pmoles), and W-19 
(10 pmoles). The PLFA data also indicates that two sulfate-reducing bacteria are more abundant on site and 
suggests that the bacterial community is entering a stationary growth phase. 

Field Parameters 

Field parameter measurements were conducted during purging and at the time of sampling. Measurements taken 
at the time of sampling are presented in Table 4. ORP values ranged from - 128 (W-07) to 169 (W-17) millivolts 
(mV) across the site and averaged 120 mV upgradient and 40 mV downgradient of the site. DO concentrations 
ranged from non-detect to 8.3 milligrams per liter (mg/L) and averaged 5.3 mg/L upgradient and 3.9 mg/L 
downgradient of the site. As previously mentioned, turbidity values at the time of sampling ranged from 0 to 42 
NTU, with most samples collected having turbidity values of 15 NTU or less. Samples were collected at an 
average temperature of 7.4 degrees Celsius, an average pH of 7.2, and an average conductivity of 0.94 
milliSiemens per centimeter. 

Discussion 

The following discussions provide an evaluation of the following: 

• VOC concentration trends; and 

• Intrinsic biodegradation. 

VOC Concentration Trends  

As shown on Figures 3 and 4, the observed VOC concentrations decreased between May 1991 and August 1995. 
From August to December 1995, VOC concentrations generally continued to decrease or remain similar at most 
on-site and downgradient wells. However, VOC concentrations generally increased at wells W-03, W-06, W-08, 
and W-24. For example, TCA concentrations at well W-06 had decreased from 3,400 ug/L in May 1991 to 15 
ug/L in August 1995. In December 1995, however, the TCA concentration at well W-06 increased to 5,000 ug/L. 
Similarly, TCE concentrations at upgradient well W-24 had decreased with time from 200 ug/L in June 1993 to 
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40 ug/L in August 1995. However, in December 1995, the TCE concentration at well W-24 increased to 200 
ug/L. Although VOC concentrations increased at certain wells (e.g., W-06 and W-24) between August and 
December 1995, the concentrations should in the future decrease due to a combination of intrinsic biodegradation 
and hydrodynamic dispersion. 

The increase in VOC concentrations during the December 1995 ground-water sampling event is likely the result 
of increased leaching of residual constituents in the soil from the existing source areas. Observed VOC 
concentration increases indicate source reactivation of both an on-site TCA source (i.e., near well W-06) and an 
upgradient TCE source (i.e., near well W-24). 

Water level and precipitation trends were examined to determine if the source reactivation was affected by 
ground-water fluctuation or precipitation infiltration. To evaluate a possible correlation of infiltration to the 
VOC concentration increase between August and December 1995, BBL obtained 1995 daily precipitation data 
for Cortland from the Northeast Regional Climate Center. The observed water table averaged 3 feet higher in 
December 1995 than in August 1995. However, the water table has been historically higher (e.g., March 1991 
and January 1995) than observed in December 1995. As shown on Figure 5, the least amount of precipitation 
was recorded in August 1995 ( 1.25 inches) and the most precipitation was recorded in October 1995 (5.79 
inches). In fact, almost half ( 15.85 inches) of the annual recorded precipitation (34.30 inches) in Cortland was 
received in the last quarter of 1995. 

As indicated on Figure 5, the increased TCA concentration at well W-06 appears more strongly correlated to 
precipitation than water table fluctuation. This indicates that the reactivation of a source above the water table 
in the vicinity of well W-06 is likely related to infiltration of precipitation. As shown on Figure 6, there is a 
correlation between both the water table fluctuation and the precipitation data and the increased TCE 
concentration at well W-24. This suggests that the TCE source reactivation is influenced by both rising ground-
water levels and increased infiltration of precipitation. Since well W-24 is located closer to the recharge area 
located south of the site than well W-06, the water table at well W-24 would be more influenced by infiltration. 

Intrinsic Biodegradation 

The status of microbial activity at the Rosen Site was evaluated using a combination of the indicators of intrinsic 
biodegradation and the PLFA data. These data provide stiong indications that reductive dehalogenation of 
TCA/TCE is occurring due to biological activity. 

Indicators oflntrinsicBiodegradation 

- During bacterial respiration, electron acceptors tend to be used in order of decreasing energy yield, as follows: 
oxygen (0), nitrate (N0A Mn (IV) and Fe (III) oxides, sulfate (SOA and carbon dioxide (COA under neutral 
pH conditions. When oxygen is depleted and other electron acceptors are used, the system is referred to as 
anoxic. DO levels are highest at well W-04, upgradient of the site, (8.3 mg/L), decrease at the site (W-06, 2.6 
mg/L) and at the perimeter of the site (from 0 mg/L at well W-08 to 3.4 mg/L at well W-02). The ORP levels 
are highest upgradient of the site (+153 mV) and decrease at the site (0.4 mV at well W-06) and at the perimeter 
of the site (from -0.3 mV at well W-11 to +68 mV at well W-12). Nitrate was not detected in the ground water 
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at most wells sampled, except for the upgradient well W-04 and a few downgradient wells, primarily those located 

along Huntington Street (W-16, W-17, and W-18) and perimeter well W-01. Even where present nitrate 
concentrations were relatively low, 1,100 ug/L or less. Overall, the levels of 0, and NO3 at the site are relatively 

low. The ORP data indicate reduced conditions are present throughout the site and surrounding areas, although 
the most-reduced conditions exist on-site. 

Mn (IV) and Fe (III) oxides and sulfate, which are generally present in ground water at the site, likely act as 
electron acceptors in bacterial respiration. These electron acceptors can be used by variety of bacteria that 

possess the capability to reductively dehalogenate compounds (Bower, 1993). In comparison to upgradient 
conditions, the soluble iron species (Fe 11) comprises the majority of the total iron detected along the perimeter 
of the site (i.e., the ratio of soluble iron concentrations to total iron concentrations increases). Likewise, the ratio 
of soluble manganese (Mn II) concentrations to total manganese concentrations in ground water increases 

between locations upgradient of the site and along the downgradient perimeter of the site. Sulfate concentrations 
are generally similar at and downgradient of the site to those concentrations detected upgradient of the site 
(18,000 ug/L at well W-04 at 120,000 ug/L at well W-24), except at wells W-11 and W-19 where sulfate 

concentrations are higher. In general, both sulfate and iron/manganese oxides are present to act as electrons 
acceptors. Sulfate appears to be the predominant electron acceptor on site (near well W-06), while iron and 

manganese oxides appear to be the predominant electron acceptors downgradient of the site. 

Under anoxic conditions, halogenated compounds (e.g., TCA) also act as electron acceptors. In this process, 
halogen atoms (e.g., chlorine) are removed and replaced with hydrogen atoms. When halogenated compounds 
such as TCA act as electron acceptors, the concentrations of the parent compound (e.g., TCA) and their 

degradation products provide information to evaluate the significance of biological activity in the dehalogenation 
process. Figures 2 and 3 present the distribution of TCA/TCE and their degradation products in ground water. 
The presence of parent halogenated compounds, such as TCA and TCE, and their degradation products, suggests 
that reductive dechlorination has occurred due to biological activity. In general TCA, the parent halogenated 
compound, is more predominant near its source near well W-06 than further downgradient along the perimeter 
of the site and along Huntington Street. 

PLFA Data 

The PLFA data indicates that microbial biomass is greater•at the on-site (well W-06) location than at the 

upgradient (well W-04) and downgradient (wells W-11 and W-19) locations. In addition to the higher biomass 
levels in the ground water at the on-site location (well W-06), two particular species of sulfate-reducing bacteria 
(DeSulfobacter and Desulfovibrio) were observed suggesting the potential for increased sulfate reduction. 

Sulfate-reducing  organisms appear to be active at the on-site and upgradient locations. The increased activity 
bf the sulfate reducing community is supported by spatial change in sulfate concentrations detected in the ground 

water; less sulfate is present where PLFA analyses detected the presence of sulfate reducers. 

The microbial community on site appears to be entering a stationary growth phase potentially due to substrate 
or nutrient limiting conditions. Ammonium nitrogen and ortho-phosphate phosphorous concentrations were not 
detected in ground-water samples. The lack of these two nutrients could be limiting  the activity of the microbial 
populations. Due to the low biomass levels at the upgradient and downgradient locations, the growth phase could 
not be assessed. 
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Summary 

Although VOC concentrations have generally decreased in ground water across the site between May 1991 and 
August 1993, increased VOC concentrations were observed at wells W-06 and W-24 from between the August 
1995 and the December 1995 sampling events. The strong correlation between VOC concentrations and 
precipitation demonstrate that the recent elevated VOC concentrations are the result of increased leaching of 
residual constituents in the source area from infiltrating precipitation. The VOC concentrations will continue to 
be reduced by the combined effects of intrinsic biodegradation and hydrodynamic dispersion. Further, the 
inst2llation of an engineered cap at the site would reduce infiltration and thus mitigate future reactivation of the 
source near well W-06. 

PCBs are still present at well W-07, although the concentration of Aroclor 1254 continues to diminish. 
Historically, PCBs have not been present in filtered samples from this well, indicating that PCBs are associated 
with particulates. 

PLFA and select geochemical indicator (i.e., sulfate, iron, and manganese, DO, and ORP) results suggest that 
biological activity on site is greater than at the upgradient and downgradient locations. This correlation suggests 
that TCA dechlorination occurs at the site due to biological activity. 

If you have any questions or comments regarding the information presented herein,  please contact Mr. Charlie 
Poole. 

Very truly yours, 

BLASLAND, BOUCK & LEE, INC. 

•- C 

Fancy E. Gensky 
Associate 

NEG/add 

cc: Mr. Charles Poole, CPRP Group Coordinator, Overhead Door Corporation 
CPRP Group (Distribution List) 
Mr. Robert K. Goldman, P.E., Blasland, Bouck & Lee, Inc. 
Mr. David W. Hale, Blasland, Bouck & Lee, Inc. 
Ms. Lynette B. Mokry, Blasland, Bouck & Lee, Inc. 
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TABLE 1 

GROUND-WATER/SURPACE-WATER ELEVATIONS 

ROSEN SITE 

CORTLAND, NEW YORK 

xi Well -{ TOIGEIev,.i 
`t+:d': 

43/04/91 03/14/9{ 03!19!91., 104/16/91 S/10/91 1 `."8!16/91• 1 .,'2/109 '•;,)• ;:' S' _.._, '1 ' 117/92- J '.12128/9Q. ':-.  li -• .12.),4 Il •,• F LI 1 5.. P,01/1•1)9) 
2[22 ,' 15'Y.. _,_ 

,;{ , 

4 " 7 r15 11 I _ , t. X4.5 121 d 

W-01 1124.30 1113.86 1111.14 1111.09 1110.78  1109.35 1105.81 1108.63 1109.65 1110.95  1110.14 1110.24 1110.01 1111.65 1109.90 1106.13 1108.53 

W-02 1125.69 1115.66 1114.10 1113.83 1113.48 1112.33 1108.07 11 1 1.62 1112.47  1114.22 1114.25 1114.09 1113.93 1115.17 1113.33 1108.54 1112.66 

W-03 1128.44 1118.71 1117.27 1116.75 1116.08 1115.39 1110.57 1114.01 NA NA NA 1116.68 1117.09 1119.45 1114.84 1110.87 1116.66 

W-04 1138.12 1134.89 1133.87 1133.74 1133.22 1133.02 1120.59 1133.82 1132.17 1134.48 NA 1134.76 1134.42 1135.13 1135.19 NA 1134.07 

W-05 1130.84 1124.62 1117.65 1117.61 1116.43 1114.99 1109.05 1114.34 1114.62 1117.88 1116.65 1116.51 1116.39 1119.18 1115.51 1109.41 1113.87 

W-06 1131.43 1127.73 1123.24 1122.51 1121.97 1121.61 1114.94 1120.93 1121.09 1126.29 1123.54 1123.31 1123.10 1126.54 1124.20 1115.43 1122.45 

W-07 1125.87 1117.56 1114.56 1 1 14.45 1113.90 1112.82 1107.82 1111.67 1112.42 1114.42 1113.70 1113.68  1113.56 1115.61 1113.10 1108.73 1111.39 

W-08 1123.61 1111.03  1110.22 1109.60 1109.23 1108.76 1105.54 1107.85 1108.76 1109.66 1109.06 1108.99 1108.81 1109.82 1108.60 1105.77 1107.89 

W-09 1123.57 1111.60 1110.42 1110.22 1109.80 1109.97 1105.76 1108.17 1109.07 1110.45 1109.66 1109.60 1109.43 1110.50 1109.09 1106.13 1108.36 

W-10 1123.36 1115.54 1113.36 1 1 13.17 1112.81 1112.18 1108.09 1111.16 1 1 11.75 1113.26 1112.70 1112.64  1112.51 1113.86 1112.25 1108.37 1111.38 

W-1 1 1124.47 1112.39 1111.77 11 11.3 8 1 11 1.05 1110.88  1107.46 1109.44 1110.70 I 1 11.87 1 1 11.4 8 1 1 1 1.24 1111.10 1111.99 1109.74 1107.86 1110.32 

W-12 1127.63 1 1 14.35 1113.53 1 1 13.26 1112.97  1112.68  1109.02 1111.14 1112.47  1113.86 1 1 13.08 1 1 13.06 1112.92 1114.02 1112.55 1109.30 1112.26 

W-13 1132.21 1126.18 1123.09 1122.29 1121.89 1121.78 1114.29  1120.61 1121.47 1125.16 1123.43 1123.22 1122.81 1129.09 1126.81 1114.47 1123.01 

W-14 1132.19 1124.10 1122.49 1122.03 1121.51 1121.60 1115.09 1119.79 1121.28 1123.39 1122.39 1122.23 1122.08 1124.58 1122.57 1115.41 1121.91 

W-15 1125.02 NA NA NA NA NA NA 1109.59 1111.10 1112.06 1111.42 1111.31 1111.18 1112.06 1110.81 1107.95 1110.46 

W-16 1122.63 NA NA NA NA NA NA 1108.67 1110.27 1111.11 1110.44 1110.26 1110.18 1110.71 1109.85 1107.71 1109.65 

W-17 1122.28 NA NA NA I NA NA NA 1108.28 1109.96 1111.66 1109.99 1109.95 1109.83 1110.43 1109.52 1107.59 1109.46 

W- I8 1120.86 NA NA NA NA NA NA 1107.09 1108.42 1109.31 1108.52 1108.42 1108.29 1109.04 1108.01 1106.15 1107.88 

W-19 1120.67 NA NA NA NA NA NA 1106.70 1108.21 1108.85 1108.24 1108.12 1108.00 1108.54 1107.69 1105.76 1107.48 

W-20 1120.63 NA NA NA NA NA NA 1106.60 1108.13 1108.55 1108.24 1108.08 1107.98 1108.41 1107.78 1105.67 1107.03 

W-21 1144.42 NA NA NA NA NA NA 1117.46 1123.57 1130.16 1130.55 1130.27 1130.13 1131.08 1129.87 1125.36 1117.89 

W-22 1135.35 NA NA NA NA NA NA 1115.91 1115.52 1118.79 1126.23 1117.70 1117.36 1120.40 1116.67 1110.50 1114.74 

W-23 1137.44 NA NA NA NA NA NA NA NA 1128.92 1127.51 1128.14 1127.44 1128.37 1126.81 NA NA 

W-24 1137.16 NA NA NA NA NA NA NA NA 1127.94 1125.39 1127.16 1126.36 1127.22 1125.32 1118.38 1122.37 

W-25 1124.50 NA NA NA NA NA NA NA NA NA 1112.73 1112.60 1112.50 1113.67 1112.03 1108.45 1111.59 

W-26 1124.60 NA NA NA NA NA NA NA NA NA 1111.96 1111.85 1111 .69 1112.75 1111.31 1108.15 1110.88 

Stream Point Top, Stream 03/04/91 03/14/91 03/19/91 04/16/91 5/10/91 8/16/91 2/10/92 5/22/92 12/7/92 12/28/94 , 12/29/94 1/11/95 01/19/95 02/28/95 07/31/95 12/12/95 

Point Elev. I 

SPA 1136.30 NA NA 1134.80 1134.80 1134.80 NA NA NA NA NA NA NA NA NA NA NA 

SP-2 1120.80 NA NA 1120.10 1120.10 1119.40 NA NA 1119.99 NA NA NA NA NA 1120.20 NA NA 

SP-3 1117.70 NA NA 1115.60 1115.60 1115.40 NA NA NA NA NA NA NA NA NA NA NA 

SP-4 1117.20 NA NA 1116. 10 1115.80 1115 .80 NA NA NA NA NA NA NA NA NA NA NA 

SP-2A 1124.16 NA NA NA NA NA NA NA NA NA NA NA 1120.56 1121.68 NA NA NA 

SP-3A 1120.01 NA NA NA NA NA NA NA NA NA NA NA 1118.46 NA NA NA NA 

SP-5 1121.80 NA NA NA NA NA NA NA NA NA NA NA 1119.05 1119.26 1119.70 NA NA 

Notes: 
Elevations are in feet above mean sea level based on National Geodetic Vertical Datum of 1929. 

NA - Indicates water elevations were not measured. 

TOIC - top of inner casing. 
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TABLE 2 

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND WATER - DECEMBER 1995 

ROSEN SITE 

CORTLAND, NEW YORK 

E:. 
Compound 

ir3  W 06 - Or:dDl'P) ;` w-07;' ""'-03' „'-Ih V 1 1 -rV'• 12 
-• 

R I 

5•. i Y c} t 

v"24 1-   
5• 

-:Standard '. •, 

NQtadeiiii- altics• 

fC:L'i' 
a • 

11vIC1.G5...:i 
1,1,1-Trichloroethane 3.7 16 9.4 1.0 U 5000 D 49001)_ 27 D 59 D 46 65 15 23 2.3 3.6 54 1.0 U 5 200/200 (G) 
1,1-Dichloroethane 1.2 12 2.3 1.0 U 390 D 380 D 34 D 11 13 37 3.0 3.5 0.661 5.6 33 1.0 U 5 
I,1-Dichloroethene 1.0 U 0.413 1.0 U 1.0 U 5.5 5.0 J 0.54 J 0.901 0.593 5.4 0.53 J 0.21 1 1.0 U 1.0 U 2.7 3.2 5 7/7 (G) 
Chloroediane I.0U I.0U I.0U 1.OU 4.2 4.1J 0.411 I.0U 2.5U 4.OU I.0U I.0U I.0U 1.OU 2.5U I.0U 5 
Chloroform 1.0U 1.OU 1.OU I.0U 0.681 IOU I.0U 1.0U 2.5U 4.OU I.0U I.0U I.0U 1.OU 2.5U 1.OU 7 100'/0(G) 
cis- 1,2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 8.6 9.3 J 1.0 U 1.0 U 2.5 U 4.0 U 0.231 1.0 U 0.891 7.2 2.4 J 99 1) `. 5 70/70 (G) 
Methylene chloride 2.0U 2.0U 2.0U 2.0U 1.3J 3.61 2.0U 2.0U 5.0U 8.0U 2.0U 2.0U 2.0U 2.0U 5.0U 2.0U 5 5/0(G) 
Tctrachloroethene 1.0 U 1.0 U 17 1.0 U 1.1 IOU 1.0 U LO U 2.5 U 4.0 U 1.0 U 1.0 U 2.7 0.39 J 2.5 U 1.0 U 5 5/0 (G) 
trans-1,2-Dichloroetliene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U IOU 1.0 U 1.0 U 2.5 U 4.0 U 1.0 U 1.0 U 1.0 U 1.0 U 2.5 U 9.4 5 100/100 (G) 
Trichloroedtenc 1.0 U 0.33 J 0.46 J 1.0 U 18 18 . 0.41 1.0 U 0.58 J 4.0 U 21 ' 3.1 4.8 3.0 4.3 200 D ` 5 5/0 (G) 
Vinyl chloride 1.0U 1.0U 1.0U I.0U LOU IOU 1.011 1.0U 2.5U 4.0U 1.0 11 1.0U 1.0U 1.0U 2.5U 19 r'. 2 2/0(G) 

NOTr:S-
All concentrations are reported in micrograms per liter (ug/L) equivalent to parts per billion (ppb). 
' Applies to the total of uihalomctliancs. 

The following volatile organic compounds were also artalyzed, but were not detected in the ground-water samples: 

DET_VOCS.XLS 

1,1,2,2-Tctrachloroetharte 

1,1,2-Trichloroctlmnc 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1,2-Dicllorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanonc 

2-RCXanone 

4-Methyl-2-pent anon; 

Acetone 

Benzene 

Bromochloromethanc 

Bromodi chl oromethane 

Bromoforin 

Brolnontethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloronrethane 

D = Identifies compounds identified in air analysis at a secondary dilution factor. 

E = Identifies compounds whose concentrations exceed the calibration range of the GC/MS 

instrument for that specific analysis. 

J = Indicates an estimated value. 

U = Identifies compounds that were not detected. The value presented is the detection limit. 

DUI' - Duplicate. 

Bold indicates NYSDEC standards exceeded; shading indicates federal MCLs exceeded. 

)teferences-

cis-1,3-Di cliloropropene 

D i b ro m o c h l o ro m e t h an e 

Ethyl benzene 

Styrene 

Toluene 

Total Xylencs 

trans-1,3-Dichloropropcnc 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and 

Operation Guidance Series ( 1.1.1), Ambient Water Quality Standards and Guidance Values [designated by (G)), October 1993. 

h1CLs [Maximum Contaminant Levcls), MCLGs [Maximum Contaminant Level Goals, designated by (G)), and SMCLs [Secondary Maximum 

Contaminant Levels, designated by (S)[, according to the Code of Pcdcrul Regulations, Protection of Environment 40, fart 141, July I, 1991, 

and the Drinking Water Regulations and Ilealth Advisories, Office of Water, U.S. Environmental Protection Agency, May 1995. 
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TABLE 3 

GROUND-WATER PCB ANALYTICAL RESULTS - DECEMBER 1995 

ROSEN SITE 

CORTLAND, NEW YORK 

C•on'siituent. _ 

i 

•Y+-•7 r  

' N:%N York S.tMe'• 
t I 

ndards sta 

Guidance,Vaiuu : 

iv1CLs' 

MGLGs 

Aroclor 1016 1 U 0.1 0.5 / 0 (G) 

Aroclor 1221 2.1 U 0.1 0.5 / 0 (G) 

Aroclor 1232 1 U 0.1 0.5 / 0 (G) 

Aroclor 1242 1 U 0.1 0.5 / 0 (G) 

Aroclor 1248 1 U 0.1 0.5 / 0 (G) 

Aroclor 1254 0.27 JN 0.1 0.5 / 0 (G) 

Aroclor 1260 1 U 0.1 0.5 / 0 (G) 

NOTF,S-

All concentrations in micrograms pee, liter (ug/L) equivalent to parts per billion (ppb). 

IN = Indicates the presence of a compounds for which there is presumptive evidence to make a tentative identification. 

The associated numerical value is an estimated concentration only. 

U = Identifies compounds that were not detected. The value presented is the detection limit. 

Bold indicates NYSDEC standards exceeded; shading indicates federal MCLs exceeded. 

References; 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and 

Operation Guidance Series ( 1.1.1), Ambient Water Quality Standards and Guidance Values [designated by (G)], October 1993. 

MCLs [Maximum Contaminant Levels], MCLGs [Maximum Contaminant Level Goals, designated by (G)], and SMCLs [Secondary Maximum 

Contaminant Levels, designated by (S)], according to the Code of Federal Regulations, Protection of Environment 40, Part 141, July 1, 1991, 

and the Drinking Water Regulations and Ilealth Advisories, Office of Water, U.S. Environmental Protection Agency, May 1995. 
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TABLE 4 

FIELD PARAMETERS 

DECEMBER 1995 GROUND-WATER SAMPLING EVENT 

ROSEN SITE 

CORTLAND, NEW YORK 

:>::: 
>:::.>ss::. s ::::. >E:Ll':E> .:.:::.:.:::::::..:::::::.:.:.::::.: ::::.::...:.::.:::::...:.:.:::.. <'` `:' SJ  ... urlr :::: .::.......::.::;::P.;;;;>;;:;;;;::>;:.;:.:.:;:>:.:::::;P;;:.:;:;;:.:.::.:.;;::.;:..:.:::....:::......::::: ......Tem 'erase>'>`::>€<s> >,  f•OS1ZilIC kYF .... 

::'.'1 K:,•F 1 ..... ....;::.: ..:....:::.m   _ ....::..:..:; ::::> :..:........:.::.Cel los  .... ....:  

W-01 127 7.3 12 2.7 7.3 0.45 
W-02 0.6 3.4 1 6.3 7.0 0.76 
W-03 0.1 3.3 0 6.3 7.1 0.59 
W-04 153 8.3 19 6.6 7.5 1.12 
W-05 NA NA NA NA NA NA 
W-06 0.4 2.6 7 7.1 7.1 0.80 
W-07 -128 1.1 19 9.5 6.8 0.89 
W-08 31 0.0 42 8.2 7.4 1.18 

W-09 NA NA NA NA NA NA 
W-10 23 2.8 0 7.2 7.3 0.61 
W-11 -0.3 1.6 10 6.6 7.0 1.83 
W-12 68 1.2 6 6.6 7.2 0.74 

W-13 NA NA NA NA NA NA 
W-14 NA NA NA NA NA NA 
W-15 NA NA NA NA NA NA 
W-16 90 2.6 15 6.1 7.7 0.84 
W-17 169 4.6 15 10.0 7.5 0.65 
W-18 66 1.5 14 11.7 6.8 1.11 

W-19 78 0.1 28 9.0 6.9 1.50 
W-20 NA NA NA NA NA NA 
W-21 NA NA NA NA NA NA 
W-22 NA NA NA _.. _ ._ NA _ NA NA 
W-23 NA NA NA NA NA NA 
W-24 86 2.2 5 7.5 7.1 1.06 
W-25 NA NA NA NA NA NA 
W-26 NA NA NA NA NA NA 

Notes:  

NA = Not available. 

Field measurements were made at time of sampling. 

mV = Millivolts. 

mg/L = Milligrams per liter, equivalent to parts per million (ppm). 

NTU = Nephelometric turbidity units. 

S.U. = Standard pH units. 

mS/cm = MilliSiemens per centimeter. 
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TABLE 5 

GROUND-WATER INORGANIC CONSTITUENT ANALYTICAL RESULTS - DECEMBER 1995 

ROSEN SITE 

CORTLAND, NEW YORK 

`°yCorisutueiit 5 `, ;W _of W-02 ': V,03' •:' W"04 V.QG ',x'-07 W,-OS 10 711  W- 12 <;r•Wn1¢_s• `_ .V,•17Y•t29, 

Iron, Total 170 60 190 320 910 4,900 270 80 5,000 50 160 280 40 60 130 
Iron, Soluble 70 40 160 90 90 4,400 100 80 5,400 <30 60 170 40 NA 110 
Manganese, Total < 20 540 540 <20 <20 750 470 50 820 410 20 < 20 590 1,600 430 
Manganese, Soluble <20 540 460 <20 <20 590 430 50 910 400 20 <20 320 NA 320 
Ammonia-Nitrogen < 500 < 500 < 500 < 500 < 500 < 500 < Soo < 500 < 500 < 500 < 500 < 500 < 500 < 500 < 500 
Nitrate- Nitrogen 800 < 200 < 200 700 < 200 < 200 < 200 < 200 < 200 < 200 1,100 600 400 < 200 < 200 
Ortho-Phosphorus < 50 <50 < 50 < 50 < 50 <50 < 50 < 50 <50 < 50 < 50 < 50 < 50 < 50 < 50 
Sulfate 14,000 100,000 22,000 18,000 41,000 120,000 45,000 37,000 620,000 100,000 130,000 69,000 73,000 540,000 130,000 
Sulfide  < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 

NOTES;  

All concentrations in micrograms per liter (ug/L) equivalent to parts per billion (ppb). 

The less than sign indicates that the constituent was not detected. The value reported is the detection limit. 

NA = indicates that the analysis was not performed. 
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MONITORING WELL 
NUMBER 

GROUND— WATER 
ELEVATION 
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W— 01 1108.53 
W-02 1112.66 
W-03 1116.66 
W-04 _ 1134,07 
W-05 1113.87 
W— D6 1122.45 
W-07 1111.39 
W-10 1111.38 
W-13 117301 
W-17 1109.46 
W-18 1107.88 
W-22 1114.74 
W-24 1122.37 

ELEVATIONS BASED ON NATIONAL GEODETIC VERTICAL DATUM OF 1929. 

LOCATION OF UNDERGROUND UTILITIES AND OTHER UNDERGROUND STRUCTURES 
OBTAINED BY FIELD MEASUREMENT WHERE POSSIBLE. OTHERWISE OBTAINED 
FROM OTHER SOURCES AND MAY BE APPROXIMATE ONLY. 
OTHER UNDERGROUND UTILITIES AND STRUCTURES MAY EXIST, THE LOCATIONS 
OF WHICH ARE PRESENTLY UNKNOWN. 

TOPOGRAPHIC CONTOUR INTERVAL - 10 FEET 

LEGEND 

0 MONITORING WELL 

GROUND—WATER ELEVATION 
1113— CONTOUR LINE (FT..NGVD; 

DASHED WHERE INFERRED) 

C 
GENERALIZED GROUND—WATER 
FLOW DIRECTION 

G STREAM b10tIITORING POINT 

200' 

SCALE 

0 200' 

BLASLAND, BOUCK & LEE, INC. 
ENGINEERS h SCIENTISTS 

ROSEN SITE 
CORTLAND. NEW.YORK 

GROUND—WATER MONITORING REPORT 

GROUND-WATER TABLE 
CONTOUR MAP 

12/12/95 

FIGURE 

;i 
J: 1' 1? 

1 

r 

L' 
is 

9 
4' 

v 1 

'IS 4 Yat7 
Z 

•c 

G. 
I • 



2/92 3/95 6/95 13(95 

aLORocMANE b N 

(1••.0 
0.16 J 

',1-aaLa+oEMN+E MANE e J ( 11 x.J ,1,1-1RglOROf 

1,1-aaLMO[MENC Nb No NO NO 

LORVM LANE 
1,1-aCNLORDEMANE 
)I1- 1R1 'off INANE. 
1,1-D1 LONOEMLK 

2 2 2 

1 

}MAN 

-OiQICNCE 
t-TTaplLoxoEMu+E 
-OIE34lpICEINENC 

NO 
29 D 12 

b 

2 

30 

5 120 D m 

5 O.56J 0.5JJ 

5 e ' 5 
No 

i-dcNLORocn•ANE  
i,f-IwpaaRxn•ANE 
"_Dd ONOEMD,E 

2 26 

ale J 

0 ND o No No 

2 
QycRO MAK 
-,t-d_oROEMAl1E 
1,,, -JNiaLMOEMu1E 
.1-ao.L.ENE 

29 

w 

511,  1[92 3/9s 8N 3 12/95 
ORO[MAN+ No NP D D NA 

,1-a01LOR0EM ME O NO NO ND MA 

nMY OEM E (•) 5 (.) (3.5) NA 

1,1-DK1ld2CEMENE ND b NO ND NA 

5/9 1 2/92 3/95 8/95 12/96 

ENLOROET=E No No NO No „A 

No ND No NO A 

1-dptCROEMANE •1 ; -M OROEMANE (1• 10 No (2.6) NA 

1.1-d01LORDE7NENE No NO NO NO NA 

2 

M 

M 
No 

3/95 

5 

23 
MM 

8/95 

D 
, 
3e D 
ND 

-11 

I /95 

3 2 
io.tl JL 

2 - 2 
" 
100 
390 D 

2/92 3/95 6(95 12/93 

NLOROEM.wE ND (o.JJ) NO NP 

1,1-oK NDETNANE ea o 61 0 63 33 

1,1.1-MIOaOROEMANE 250 0 210 D w 

1,1-aGILOROE MCNE 12 6 6.)J (1 7T 

1-aaLaOEMANE 

I 1-MICNLOwEINANE 
IN 

NO 

6(_95 
NA 
NA 

12/93 

A 
NA 
NA 

W-1 

3 ' 3 

W- 17 
12 3 

1- DI LONOEMANE 
,I.1-1RNDlOROEMANE 

.•1 
AN 

IOITHANE 
1 1-IRIaLORCEMANE 

1W 

JO 

07 46 D 

160 es 

e 95 12 - 5 

N. 
31 

120 0 

5] E 
90 0 120 28 16 

rke3x N 
1_0` EWOETNANE 
1.1-1nICNLp20EMANE 

2/92 
No 
NO 
NO 

3/95 8195 

NA 
NA 

12/93 
NA  
NA 

L_J U 

W-2 

W-19 
O 

PIASfICSRA 

owx a,6 r«e 

x/93 J 95 e(v] 12 5 

11-gpRa0EMN15 21 9 24 5.6 

iTnO1LCNDEMNIC 16 66 a3 ]8 (].6) 

I,1-aGN0,l0E h1(NE (1) (2) •05T_ NO 

L 

-18 

uoo LJ • 

♦-b 
AN 

3 -5 e -5 12 -5 

1-aaLORMINNIE 
,I,1-1NICI LMOEMANE 

M 

3/95 8/95 1x/95 

LORoETHANC No ND NA 

16 "' 0 NA ',I-daLWOEMANE 
,1,1-T)B DeOEMANE lw J n 0 NA 

1,1-daLa+cEno+E 7J 5.7 NA 

210 D 
3 

42 

,-

NA 

SP-2 

W_1.1 
w-13 

5(91 2 
CKOp OEMANE ND i21 
. E 430D 430 D ]t")  

2(93 
23 
2J 

i,f-)M OROEJMANE 3400 01100 F 1o0 
o ,1-DICNLCRCEMENC eJ (2) 

3/95 
Q') 

19 o 

no a 
0 

a DRCEMAN 
1-O.a OROEMANE ,'. -iRiptOROEMANC 
-aala• MENE 

13 
21 
0 

( 
1s 
0 

12/95 
4y 
390 

Soon 
5.5 

I 

1 

1 

-11 

I 

LAC 

®T-08 

W. 

W-03 W•2 

L-. 

MT-

1 1 

r`\T--07-iM W-OB(y• C 

ptOROE MANE 
1 f-aCNIaNCEMAr1 A 

-. CH ono Mont 

! ' 1 

N 
No 

NA 
HA 2 

No 0 No 
NA 

SP- 1 

mcCll NE 
1-pptOvOEMANE 

.1.1-T7naLonaMA 
I.,-pOICROEME 

N 
0 

0 

x/eNe s._RDD. na 
.1.D5m2•.9.c3w•.D.c 

I 

l 

_.J 
-04 

12/92 6/93 3/95 8/95 12/95 

C OROEMANE NO 10 NA NA 

1,1-daLp2oEMME No NO 
NO 
0 NA NA 

11,1-M1OILp10EMME NO NO NO NA NA 

1.1-oK OR0ETNENE No NO No -NA NA 

mil:` 2̀  .\ rzw rat 

1 LJ)•LOOG `• . J/ T-01 

10 • (1 / I\\ • y 

m.a T`.11,,411 0  

EBT 03 

• •\\ T 809ES .' _ 22 

J  4 

- TW BAMTW-88•• , 
n / 

' B-Oa 

1V 3 

W72 

1 /I 

0•- 

% (D%w•y 

•._W /2• /' "I-" 1TIN •' / 

---- / 

aLDNDEMANE 
I-DICNLCROETHME 
1 1,1-iR101LOR0EMANE 

,1-DN I.ONCEIHENE 

J/92 

P 
0 
D 

(3) 

1 I 

I I 

•// 

/ 

5 ' I 2(92 J/9 0! 11/9! 

gRQFMo' na No o b x lyi 
1,1-aC1Lp10EMANE 10 2e D M D 26 13 

1.1,1-1RIO0.CROEMANE 73 190 D IN) DIM 0 " 

I,1-d00.diDEMFNE 0.61- (3) (1) NO 0.59 J) 

rMIOROFMANt 
3A I 

I M NO 

3/.5 

NO 

p/v512/ 

ND 

95 
ryp 

f,t-pOICNOEMME 2 9 12 
1 7 

1.21 

11,1-iMpILCNCEMANE 19 40 D 41 W . 3.7) 

1,1-aaLORLETH04 No O,W O.09J- No No 

W-0 

`rb 

P-

W-08 

.11 

z 

1 

SP-4 

"M OROF MANE 

 5(91  
NO 
5(91 
NO 

2/92 
NO 

3/93 
ND 

8113 

N1 

'2/95 

NA 

1,1_pplLp6oCMAME NO No No No nA 

1,1,1-iP10M1CN0EMAN( NO NO NO No PIA 

1.1-aaLa40E7xENE NP NO xD ND NA 

5(91 2/92 3(95 8[093 12 5 

OROEMAnE MD NO N•1p a 

1-O.rNL to J ( 1) 1 0 OROIANC 
1 E 10 

20 
81 0 Ji 0. 27 1 D DNCHL ROErH[N 

1;1-aaLcaoEMEN ,. J •.0 No a90 + 

3/v,  

03L 1N N 

7/92 3/15 eLa3 
to2•,S 

1-aaLOROEMANE 6 9 (2J N D 3. D 

1,1,1-fRiCI4.OR0EMANf 1w 0 29 16 J 190 2J 0 

1,1-aalMociM[NE no (o 2j) ND (1.2)  al4+ 

5/11 2N2 3/9 5/95 12/9 5 

LoacEMANE Nv o •1QQ no NA 
-01alOnaCMME No (b_ (I) NO NA 

1,1.1-nN OROETH ME (4) 7 24 DJ (2.o) N 

1,1-pCN DEMLNE ND No No No NA 

2 7 7/92 3(95 6/95 12/95 

CNCEMANE No NA 

11_ap1lON0E MAN[ 
.lIP_ 
D 

N9 
0 0 ND 0 IA 

1-MICNLDRO(MME No NO NO No 

1,1-aaLONOEMEME ND ND No N0 NA 

12 

NO Lr DE A  

CMLDROEMAK  
1-iR1aL0N0EMu1E 24 

QF CORT)AND SCHOOL 

DISTRICT 

BUS CARAOE 

x9r 

12/92 6/93 3/93 8/95 12/93 

LOROEMANE NO NO NO No NO 
I,1-DCNlMOEMANE NO No No MD No 

1,11- MI ILORDETNANE No HO NO ND ND 

1,1-ol N womENE (3) (4) (1) 0.111) (32) 

2/92 7192 3(95 6/95 12/95 

LOR"ANC M NA 

11-DCHLp+DEMANE 
MP 
U 0 NO ,N,o O NA 

1,1,1- InICNLOROEMANE ND No ND NO NA 

1,1-daLCROETHENE No No No NO NA 

7/92 

No 
No 
ND 

LOnDETNANE 
J-DI.LOR0EMANE 
I,1- Me LOROE'NANE 

p MoEMENE o 

;t7f5 

7 9rs;. ;C 
S 

LEGEND 

•. PUMPING WELL 

0 MONITORING WELL 

• TEST BORING 

® TEST PIT 

C STREAM MONITORING POINT 

Q1 TEMPORARY WELL 

280 CONCENTRATION IN ug/L 
EOUIVALENT TO ppD. 

(4) CONCENTRATION DETECTED 
BUT NOT ABOVE STATE OR 
FEDERAL STANDARDS 

J INDICATES ESTIMATED VALUE 

p INDICATES SAMPLE DILUTION 

B INDICATES COMPOUND ALSO 
FOUND IN LABORATORY BLANK 

NA NOT ANALYZED 

ND NOT DETECTED ABOVE 
METHOD DETECTION LIMIT 

JJOTES  

1. E1r+A'IaNS 9As[0 or. NAIONAL QOCCM .'Lat1GL UNA4 a 1179. 

]. LOCAMIN OL VNO(ADDOIMC 9'1N1C11..•CS ODTNN(p 6L RLD 
u[ASDR(u[M  I, WPC PO'S561G OME.9'.'!L 06iN•(D rNpx mM 
SaA1CC1 ANO H ARRRDAAuIc aA1. mN(n •C[*UUA•0 
6}noCR1KS NAc [ANSI, M( La 1- Y N+RCN AA( nC3tNRY 
uN.rawN. 

3. con'auA INti7NK - w rtEr. 

200' 

SCALE 

0 200' 

BLASLAND, BOUCK & LEE, INC. 
£NGNEERS h SCIENnSTS 

ROSEN SITE 
CORTLAND. NEW YORK 

GROUND-WATER MONITORING REPORT 

1,1,1- TRICHLOROETHANE AND 

DEGRADATION PRODUCTS 

DETECTED IN GROUND WATER  

I 

i 

FIGURE 

2 



,2-NcNLOROEMENE 
''OLOROEMCNE 

n CHgWE 

s/91 
1.+-aPLORTNM NO 
1 z-pOLrytMOCMEji n0 

C ' OR ENE 
MNn oiomoE N 

-aOKPROEMCN 
xoRDE Mtx 
n CNLCRIDE 

OR M E 

•pCHLONOENE 
xLWOEMENC 
K O.LPtaIE 

1- ACHE W OE 2NENE 

x-PCHLWCEMENE 
PILONMC NE 

2/92 
NO 

9J 

3/95 

O.- 0.. 

10 

a/95 

0 
D 

1a 

12/95 

D 
O.e9 

L'- P.L4aOLTM NE 
-pCNLONpEMOE 

4 1 NNENLpIGEMO 
n CH OmDE 

ND NO y <I•- 0.21 J 
It 2. l0 20 21 

NO NO ND ND NO 

2/92 3/95 

a0e 
a3 a 

D ND 

NO 
ND 

No 

2-aCHLON0EINENE 
O LMEMENE 

a)95 +2/95 

cN- 015 

MNn o LDNIDE 

ND 

NO 

NO 

2 2 

NO 

ND 

2 2 

NO 

ro 

3 

NO 

NO 

NO 
ro 

ND 

n0 

ND 

NpLO(M(NE s/9t 2(2) +A  3 Hry s. 

•LOROEMENE 56 ]2 DJ• 0 NOD 
LJJNOEMENE 
. OK'UWE NO I NO 1(r0 )'(? DJ) 

t D  

1.1-pCNLORCEMCNE 
1.2-OlC WOEMENE 

TROKq DEl1•ENE  
MNn OLWIDE  

1x/93 

s 
N0 

x 9 

•o 
N0 

12 '] 

12 95 

0 
J ND 

.. J 

NO 

SP-2 

W_1., 
w- t3 

NCSS 

ND 

12/9] 

••l 
xORCETNENE 
MX MENE 
P.LC+NDE 

5 ' 1 

ro 
ND 

0 
D 

2 3 

D 
NO 

P• OR MENE 
1,2-PCNLONCEMENE 
OLONO[DLNE 
n oagnDE M 

HA 
A 

NA 

W  

SP- 1 

N 

NO 
ND 

2 

E\•9•mwx D.c 

'1h 

t2 

2/9z 
ND 
ND 

N0 

3/9s 
(O.SJ1 
{0,09 

ND 

e s 

TT 
NO 

12/9s 
i 
0  

Sl 
NO 

1,1 -OICNL.OROEMENE 

gCNE ENE 
MWILWOOEUTHfENE 
NNn CNLORIOE  

z 
1 
z 3/95 

0.2 1 - J (D.1 J) 
0.) J) (0.) J) 
ND 0 

3/95 
7 

D Icb-(2.♦ J 
ND 

12 . 1 

0 
J) 

NO 

3/95 2/95 +-a 
,2-01CH1p10EDLNE 
'1OILONOEMENE 

2/92 3/95 
W• M 0 

D NA 
0 NA 

A 
NO 
NO 

W- 1 

I-gCN : •1 M nE 5/91 2/92 3JS51. 

gLa+aMv.E NO 0.3 J 

n•e2 

1-pPILCROEMEJIE 
1,2-0CHLONOEMENE 

5 
3 

0.1 J) 
'•RO iNLOEINENE . 05jj_(O.6 

WLg2UE 

2/92 

I-DIq+LMOEMENE 

.2-D.Ltli0E1NCNE 
MR TNENE 

No 

2/92 

NO  
ro 

No 
3 5 e 3 12/93  
G.2J)0.$1 J)(O.AI J 
D O NO 

{1 J 0.9♦ JI, 0.33 J 
N• NO NO 

3/95 

W-17 
y5 

ro 
021 J 

1/9] 

No 

D 

a/95 

NA 

12/95 

NA 

BLDG 
®T-10 L - 

eLDc. 81 T-03 ^ g \ \ r ^ Wet 

Li E 

® T-02 

TW-680B-04 

_J 
n 
U 

W-2 

W-19 
TUSCARORA 
PE+ISRCS 

-11 

1-• OLONO 

2-00iL OEDIEN 
-1CHLWOCMLNE  

rr 
29 
19 

l. 

95 

e 

5 1 
1 5 

Mnn oLaNIOE 2 a+ ND 

18 

2 
ICNLOROEMENE 

n CHLORIDE 

ICHIOR., 
pCHIaiDEMENE 

ON M 
2-DICN CA• -ENE 

-10ILONOEM 

3 •s a s 

D 
o {asa J 
D 
3/95 
J 

No 

e/95 

ND 

2 5 
NA 

NA 
NA 

12/95 

n CNLORIOE 

1 T-

B-01 

-•• 

I • luc-B-02' 

/ \ 

I '8-Oi 

D I _J 
-04 

i 

-6A 

y'-Owe 
W-06 j  

6C , 

Y• / 
®T-08 

f 

• 

11>p•--• 1i•/c --•--ippp9 / 

1.1-DIOILWCEMENE 

1.2-pgIlWOEMCNE 
'1RICNLWCE MENE 

MNn CNLORIDE 

I j 
N. 

NO ND 

3/95 
ND 
ND 

ND 

NO 

8/95 
NA 

NA 

NA 

N 
2/95  
A 
N 

A 

A 
N 

MA 

W- 2 

I 

J 

I 

21 
` TW-3 Ea - y  

R- {331 ){)}  
2-DICNlWOE MENE .1.-)9  

MICNLOROCMENE NO  

NNn CNLORTE HO  

i 

11-DIWLWOETNCNE 
1,2-dCHLWOE MENE 

MKMLOROEME 

MYL CHLOR 

2/92 3(93 
3)  ( )  
NA  cl.-)9 0 

0 ND 
NA 

) 

I 

ND 

5/91 7 2 
0 

Nn CNLOROE 
0.) J 

0 NO 

3 95 

No 

am 

D 
o.a J 

No n0 

u s 01.2r5 
.9 J 
0 

0.. J 

W-08 
•.1 

T-
T- 01 • W_0 

2 3 5 0 3 Ix 
1- 'OILQR• 1 NO -O.Da •• JI N• 
2-OCHLORDEMENE NO NO NO NO 
'1CHLWOEMENE , 0 J):O.1 0) (0.2 J) ND 
NIL CHLORIDE MD NO NO 

aA•.2l 

-09 
SP-4 

Z 

O 
z 

••N90 

1,1-aCNLOROEMEE 
gWlWOEMCNE  

NN 
WOEINENE 
N 

ND 

0 
D 

,'010NL 1 EMENE 

I n L C aKM-EN[  
MN oma 

0 
D NO 

0 
N0 

0 
0 
0 

0 
0 

i.2 oICM¢¢ 10R-

ND LWOE DIENE 
c D 

(0.03 J} D  

2 

0.2 J) 

n0 

No 

No 
NO 

s e 1•a5 
0-4D 

0 

.I-pC.LOgCEMCNE 
1,x-0N01L CE MCNC 
MCNLOR iMENE 
Mn CNLek DE 

-DI• •' NO ND 
-010f1W0EMCNC MO N0 

CKOROEMME 
n OKW10E 

(1) (0. J} 

0 NO 

P 

() 
NO 

8/95 

ND 
(2.5) 
ro 

2/95 

A h 

)/92 3 595 12M 
ONO IIU 

12m/ 1 

0 0 D j j(% DNOMICNLWOEMENE 
(]) (3) (.} .. 2) NA 

MNn CNLMOE w ND ND NO NA 

12/93 

NO 
0 
0 

CORMNO SCM• 9 S RICE L 
GARAGE 

1N9. 

)0 OJ 

31 
zoo 
2) 0 

0 

J()5 3e9J 

a-3] D c 4 

93 0 

a 

Iron.-(3,3} 

w D 

2/95 

< i•3-.97 
9 D  

1'9n.-9.♦ 0 
200 0 

x )N/9p25 a 12/9 5 
1.1-p6rLON0EMEnE 

62 Os 

1,2-dCHLWOEMENE No NO No NO NA 
1 MBEMCNE NO NO NO {0.25 J) N 

MNn CHLORIDE NO NO NO NO NA 

t D1 

CHLQ OEMEN 

n CNLOWDE 
0.1 J 
NO 

]/v1 
0 

NO 

(') 
NO 

2/92 
(D.J J 
ND  

(0,.2 J) 0 

3/95 

a 

D 

3/95 12 
0 .J 

ND No 
foal J) (0.. J) 
D ND 

PUMPING WELL 

0 MONITORING WELL 

TEST BORING 

(B TEST PIT 

STREA14 MONITORING POINT 
(V TEMPORARY WELL 

280 CONCENTRATION IN u9A 

CONCENTRATION DETECTED 
13UT NOT ABOVE STATE: OR 
FEDERAL STANDARDS 

INDICATES ESTIMATED VALUE 

0 INDICATES SAMPLE DILUTION 

INDICATES A CO• POUND ALSO 

FOUND IN LABORATORY BLANK 
NA NOT ANALYZED 

NO NOT DETECTED ABOVE 
METHOD DETECTION LIMIT 

ROSEN SITE 
CORTLAND, NEW YORK 

GROUND-WATER MONITORING REPORT 

t 

2.} 

µwµ t 
Nt• 

t' 

t 

{ ) 

Y.}l 
t 

4 

FIGURE TRICHLOROETHENE AND 
DEGRADATION PRODUCTS 

DETECTED IN GROUND WATER 3 

2/9213/9 

D NO 



e 95 1x 95 
.ON. TOTµ 2.3]0 }_ ( DO) .. lyW, SOLUBLE (271 J) . ., (.0)__ . 

GANESE, TOTAL 1.360 5.0 

ESE. SOLUR I,]AO 5.0 

NITRATE NO NO 

SWATE ....  .00000 (100.000) 

•- n195 1219 5 
.ON. TOTµ p (50) 
w . SOLUBLE NO N7 
MANGANESE, TOTAL 5.6 .10 

ANGANESE SOLUBLE ..e .. App ... 
NITRATE (app) No . 
SULFATE - (e X.000) (, 00.000) 

e/95 12/95 
NON, TOT.LL (,.5 4 (190) 

160) Y OK SOW 9.E (,> • ( 
NGANESL TOTAL 2x 5.0 

ANC.NESC, SOLOLC NA7 . 1 
NN61RwTE 0 No 

M Am (13.000) (22,000) 

e/95 12195 

wo-9, 70TH- RRO60K  NA ) 
SOLUBLE _ o NA 

-ANCANESF TOTAL No 

MANGANESE, SOLUBLE ND NA 
MTRATE (e00) NA 
SLUMS 62,000  NA  

5193 13/95 
TRW. TOTµ (30) . 

4N SOLUBLE . ... 0 NA 
DANES TOTAL (.p) N 

MANWNE51 SOLUBLE (N') 
RATE D NA 

SW.TE 7.0000 A 

5;95 12/9s 
w0N1 TOTµ 652 910 

IpON, SOLUBLE Np (90) 
CANESE. TOTAL N3 MO 

MANGANESE, SOLUBLE 0 D 
N TRAM (1,000) NO 
9AFATE (2.,000) .1000 

e 9s 2195 
MON. TOTAL I,n00 - (160) yON. smueLE No ((60) 
ANGANESE, MIAL 60 (20) 
4 ANCANESE, SOLUBLE NO (20) 

NITRATE (1,100) (1,100) 
SWATE  710000 1X0000 

IRON "TOTK ..... 5 690 J• 6,000 
IpW SOLUBLE 60e0 J, 5,{00 
MANGANESE, TOTAL 930 520 
ANCANESE, SOWSII 535 910 
N TRAM_ -' HD ND 
SULFATE  790000 570000 

SP-2 

IRON. TOTµ? (,p 5 (2019p) 

.10N. SOLUBLE - NO :- ( 170) 
MGANESE, T01µ No Iq AN  

MNCNESL SOLUBLE NO - NA 
NIIRAIE (700) (600 

SWAT[ (110 0̀00) .{69.000 

I 
I 
I 
•_J I u 6•• LJ  u 

•.w-n 
W-20 

I MMIET7A I L_ 1 7us _) . NUNtTNGTON 
t_I _J I  CARORA P,,CS 

I RR1CK Bl(k. -t 
e/95 12M  +-H- 8/95 ; 12/95 N I e/95 _ 1]/93 

P.N. TOTAL {,620 J• NA I RON. TOTAL{, 670 } NA IRON, TOTAL 6,510 } NA 
NON. SOLUBLE {,3.0 JNA RON, SOLUBLE " NO NA IRON, SOLUBLE "'•_ 7.190 'J -•NA 

MANONNEY, TOTAL 666 NA 4ANCANESE. TOTAL 690 NA MANGANESE. TOTK 690 NA 

uNCANCSL SOLUBLE 631 - HA MAGANESE, SOLUBLE' 647 NA MN GANESC. SOLUBLE: 1146 - "-NA 
NITRATE NO -- NA NITRATE :.. NA .. ...NA NITRATE NO ... NA 
SULFATE - {60000 NA SULFATE    NA NA SpFATE 1970,000 NA  

11/95 
1R W Wo), SOTµ ..........•_. (210) :_ (60) 
wW,$QUBIE (JO) NA 

MANGANESE, TOTAL "• - ],100 1,600 
MANGANESE. SOLUM;! ].000 NA 

NTRATE I NO NO 

SULFATE 1X.0000 5{p 000 

- 

W-03 

__ __\ -__\ \ 9,w. NRL / 

9cAN• RLE 

- 1 .9996 OG J -, 0jr, 
/ BJT-10 •-

1 

I 
J 

as.c 

W-14'•• 1 ^T-06• \ T-09® / 

W-13 +'1 LA An T-02••._/ 
® C7°twci /-.• 1 j 

T1W'-6A  0)TW-68.8-04 

IllI  •8••== 
i d_ R \T ..07.- 

I W-D6Q• 

I „"s-021.-M%• 
®T-08 

41, 

I t8-01 L _ /0)TW-1 Y ; / 

•- .•y9JC•'dC--jj W 0024 '// •/ /• .J 
Tw •2 

... TW--3It- 
1111 12/95 

NOlk mTA Ja0 yRON. SOLUBLE NA (90) 
GANESE. TOTµ No 

NA N 4ANCANESL SOLUBLE No 
NTRATE N; (700) 
SULFATE 00000L 

•.mo6iMs sm,•pi o.c 

-04 

P - " 
;2_ 

i 

Ate_. - 

6195..... ,a19s 
UROiN, TOTAL( I X) 
=N. SOLUBLE No 

UNNGANESE. TOTAL 700 590 
uANGAICST. SOLUBLE 690 ... 320 
NITRATE (200) ({00) 

SLAFAM 2SOO (77.000)  

UlU  LJU❑ 

P-

STREET 

W-08 + A SP-4 
/.) •W 10% 

T-01 / W-07 

SON T-0• •A •.> P•/ / 
T-1 •4[B 

// 
fflT- 03 

4  

N- 
I *-b-

i/ 

••NNE 

CORT(AND SCHOCL 
DISTRICT 

BUS CARACE 

Isc9• 

+-97 5/93 12/93 

luW, smuBLI . (' `Loo {00 
cANESE. TOTAL •.. a0 .. ' Yw . 

MANGANESE, SOLUBLE' HO 590 
NITRATE Nb No 

SULFATE ,  92,000 120,000 

IRON, TOTAL 2.AO0 
IRON. SOLUBLE 
MANGANESE. TOTAL "  370 

M,NCANESE SOLUBLE (10) .... 
N TRAM - (1.700) . 

12/9 

NA 
"NA 

'NA 
`NA 
NA 

e19s 17195 
NON, LOTµ 2920 } NA 
IRON. SOLUBLE (II] .) NA 

.ESE. Totµ (]1.6) NA 
u CANESE, SOLUBLE NO NA 
N1 TRAM (I,AOO) NA 
SULFATE (U,000) NA 

TO` 
12195 

IRON, Tµ _ 1,2oo } . NA 
IRON, SOLUBLE " NO NA 

NNCANESL POTµ 106 NA 
NANCNESE. SOLUBLE (10.1) NA 
NIIXAIE ND NA 
SATE '(210.000) NA  

•-2. 1 1/95 12/95 
IRON. TOTµ .......)( 225 J) ..,,(130) 
TRW, SOLUBLE NO (Im) 
MANCNCSC TOTAL I 205 4X0 _ 

MNCNESESOLUBIE( 133 320 
NITRATE NO .. 

SAFAtE 300 000 130 000 

NOTES , 

•-le 6/95 12/95 

-ON. mrAl .... SuX,)_; ... (eo) ... 
RON, SOLUBLE ....... No (e0) 
MNGNESE. TOTµ 

MANGANESE,SOUoLE ..._. 02 J SD 
NITRATE . No ...1 .. No .. 

+-p 6195 1 12/95 

NON, Totµ (73 e1),1 (170)_. yON, SOLUBLE 
ANOANESE, TOTAL 211 No 

4ANCNCSL SOLUBLE Fro NO, 

6/95 
NON, TOTµ X 

TRW, SOLUBLE  NO 

MANGANESE, TOTAL 210--
4ANCANm $mum tO 
N TRAM NO 
SWATS (57,000)  

1]/95 
MA 

NA 

NA 

e/95 2/96 
NON, Totµ (T J) ! (1>0) 

pW, sOLUBIE ,O ( (,00) 
MANCANESE. TOTAL OS .... 70 - 
uANCANCSE. SOLUBLE X119 ) IJO 

No 
su1FAlE (SS,Om) 1(U.000) 

6/95 ( 12/9 
IRON. TOTµ 116 J NA 
ON, SOLUBLE NO MA 

AA NNCANES, TOTAL __ 400 i NA 
CESC, SOLUBLE ...- X62 ...... NA 

A 

1.4AY 1991 SNPIIS ONLY ANAL Z R TOt. % M Alq R 
iBRVARY 199T M pNLY yRqpNo!_MA fROY SEIECRD 
Elu NALnm w MI-01=111- sAn& 

2.VUNATWS WID W NAT)ON•L CEooC 5EwT10•1 W,W 
of 1979. 

3. Eo%n K'NoUCpOLANO STNICRMCS OefANm 
BY n(LO NUSLNREMEHi pNOIE Pp59BlL O1.p 
OBTAII(O tROM O11NER SOVpCE3 AAO 1aY 1[ 

REYnVj WLY. TM s WOEIN: N ME SiRUC1UK3 
Y EMSi BE LO('A1,OINS OF WNIOI ARC 

PRCSENRt' WNNONN. 

1.CONTOUR INTE/Nµ 10 FEET. 

2DO' 

LEGEND  

p. PUMPING WELL 

0 MONITORING WELL 

• TEST RORINC 

Ill TEST PIT 

G STREAM MONITORING POINT 

m TEMPORARY WELL 

280 CONCENTRATION IN u9/L 
EOUIVALENT TO ppb. 

(4) CONCENTRATION DETECTED 
BUT NOT ABOVE STATE OR 
FEDERAL STANDARDS 

J ESTIMATED VALUE 

R VALUE UNUSABLE AFTER DATA 
VALIDATION 

8 VALUE EQUAL TO OR LESS THAI 
THE INSTRUMENT DETECTION LIMIT 
BUT LESS THAN THE CONTRACT 
DETECTION LIMIT. 

NO NOT DETECTED ABOVE 
METHOD DETECTION LIMIT 

INDICATES RESULT IS OUTSIDE 
OC LIMIT 

NA NOT ANALYZED 

SCALE 

D 2DO' 

/i9/ 

SLASLAND, BOLICK IS LEE, INC. 

ENGINEERS h SCICN77STS 

ROSEN SITE 
CORTLAND. NEW YORK 

GROUND-WATER MONITORING REPORT 

SELECTED INDICATOR FIGURE 

PARAMETERS IN GROUND WATE 4 

f 

t 
!I 
s 

6 

T 
1YsJs. 

r 
1): 
f 

rYl.. 



TCA Concentration vs. Water Table 

at Well W-06 
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engineers & scientists 

Transmitted Via FedEx 

July 31, 1996 

Mr. Mark Granger 
United States Environmental Protection Agency 
290 Broadway, 20th Floor 
New York, New York 10007-1866 

Re: Rosen Site 
March 1996 Ground-Water Sampling and Analysis Event 
Project #: 0494 494.05 

Dear Mr. Granger: 

This letter reports the results of the March 1996 ground-water sampling and analysis event conducted at the 
Rosen Site in Cortland, New York. This ground-water sampling and analysis event was conducted to further 
evaluate the concentration trends of volatile organic constituents (VOCs) and to evaluate indicators of intrinsic 
biodegradation. 

This letter contains the following sections: 

• A ground-water sampling and analysis section summarizing the activities completed during this event; 

• A results section presenting the analytical results for this event; and 

• A discussion section evaluating the VOC concentration trends and intrinsic biodegradation. 

Ground-Water Sampling and Analysis 

Blasland, Bouck & Lee, Inc. (BBL) collected ground-water samples from 15 wells (W-01, W-02, W-03, W-04, 
W-06, W-07, W-08, W-10, W-11, W-12, W-16, W-17, W-18, W-19, W-24) from March 13 through 15, 1995. 
These wells were selected to represent ground-water quality conditions upgradient of the site, at the site, at the 
downgradient perimeter of the site, and downgradient of the site as follows: 

• Upgradient wells W-24 and W-04 were selected to monitor impacted ground water associated with the 
former city of Cortland dump and non-impacted ground water, respectively. 

• On-site wells W-06 and W-07 were selected to monitor the trends of VOCs at the site. 
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• All downgradient perimeter wells in the upper outwash were selected to monitor the water quality 
conditions in the hydrogeologic unit of interest except for wells W-25 and W-26. At that well cluster, 
BBL selected only wells W-02 and W-11 for sampling to monitor the upper and lower sections of the 
upper outwash in that area of the site. 

• All downgradient wells in the upper outwash were selected to monitor the ground water in the 
hydrogeologic unit of interest. 

• Side gradient wells W-13 and W-14 were not sampled due to consistently low concentrations of VOCs 
detected in previous sampling events. 

BBL sampled the 15 wells in accordance with procedures set forth in the Remedial Investigation (RI) Sampling 
and Analysis Plan (SAP) (Blasland & Bouck Engineers, P.C., December 1990), as modified by Attachment 1 
for low-flow sampling procedures. Mr. Todd Miller of the United States Geological Survey (USGS) conducted 
oversight of the field activities on behalf of the United States Environmental Protection Agency (USEPA). 

For this sampling event, ground-water samples from 15 monitoring wells were analyzed for Target Compound 
List (TCL) VOCs by USEPA Contract Laboratory Program-Statement of Work (CLP-SOW) 10/92 Superfund 
Analytical Methods for Low Concentration Water for Organic Analysis. The ground-water samples from wells 
W-02, W-04,  W-06, W-10, W-11, W-18, W-19, and W-24 were also analyzed for total organic carbon (TOC) 
by USEPA SW-846 Method 9060. Recra Environmental, Inc. (Recra) performed the CLP and TOC analyses. 
BBL validated the CLP data, using the procedures set forth in the RI SAP. 

In addition, Upstate Laboratories, Inc. (Upstate) analyzed ground-water samples from eight wells (W-02, W-04, 
W-06, W-10, W-11, W-18, W-19, and W-24) for sulfate, as an indicator of intrinsic biodegradation. Sulfate 
was determined during the December 1995 ground-water sampling event to be an appropriate indicator of 
intrinsic biodegradation at the Rosen Site. These samples were analyzed using USEPA Method 375.4 for 
sulfate. BBL also obtained ground-water samples for filtered and unfiltered iron and manganese by USEPA 
Method 200.7. Ferric (III)/ferrous (II) iron and manganese (II/IV) were estimated from the filtered and 
unfiltered metal results. The ratio of the oxidation states of iron and manganese were also used as indicators 
of intrinsic biodegradation. 

To further evaluate the type of microbial population present at the site, ground-water samples from four wells 
(W-04, upgradient; W-06, on site; W-11, downgradient perimeter; and W-19, downgradient) were analyzed 
for phospholipid fatty acids (PLFA) by gas chromatography/mass spectrometer (GC/MS). 

In addition to the standard field parameter measurements (pH, temperature, and conductivity), BBL measured 
dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity. DO, pH, temperature, and ORP 
were used to assess environmental conditions, while turbidity was used to assess the condition of the samples 
submitted for total metals analyses. 

Quality assurance/quality control (QA/QC) samples, which include field duplicates, trip blanks, field blanks 
(required due to the use of non-dedicated pumps for the low-flow sampling method), laboratory fortified blanks, 
and matrix spike/matrix spike duplicates, were also analyzed for the CLP samples. A trip blank was included 
in each cooler containing samples for VOC analyses, while other QA/QC samples were analyzed at a rate of 
one per 20 samples for CLP analyses. 

On behalf of USEPA, Mr. Todd Miller, USGS, collected the following ground-water split samples: 
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e. alyses 

W-06 TCL VOCs and unfiltered Target Analyte 
List (TAL) metals 

W-11 TCL VOCs and unfiltered TAL metals 

W-19 TCL VOCs and unfiltered TAL metals 

W-24 TCL VOCs and unfiltered TAL metals 

These analyses were performed by BUCK Environmental Laboratories, Inc. (BUCK), and the results of these 
analyses are included as Attachment 2. To evaluate the consistency of the primary sample (i.e., those collected 
by BBL) and the U SEPA split sample results, the relative percent difference (RPD) between the detections was 
calculated. This comparison is included in the results section of this report. 

BBL utilized three different sampling methods at well W-11, per USEPA request to assess the possible 
variation in VOC concentrations. These VOC samples were obtained as follows: 

• Low-flow Sampling: Three well volumes of ground water were purged at about 0.6 gallons per minute 
(gpm) using a Grundfos submersible pump, which was set within the upper third of the 10-foot long well 
screen. The first VOC sample was collected through dedicated polyethylene tubing. 

• Pump Sampling: Three additional well volumes of ground water were purged at 1.5 gpm, with the 
Grundfos submersible pump. The pumping rate was decreased to approximately 0.1 gpm and allowed 
to stabilize. The second VOC sample was then sampled through the dedicated tubing. 

• Bailer Sampling: The submersible pump was removed from the well, and a dedicated teflon bailer was 
used to obtain the third VOC sample. 

This is discussed further in the results section of this report. 

Prior to initiating ground-water sampling, BBL obtained a complete round of water levels. At the time of this 
sampling event, both Perplexity Creek and its tributary were frozen. Table 1 presents water level measurements 
from March 1991 through March 1996. 

Figure 1 is a potentiometric surface map constructed from the March 13, 1996 data to depict the water table. 
As indicated on Figure 1, ground water flowed generally to the north-northeast on this date. A hydraulic 
gradient of 0.013 (13.44 ft. divided by 1030 ft.) was calculated between well W-06, on site, and well W-18, 
downgradient of the site. Both the ground-water flow direction and hydraulic gradient are consistent with those 
observed during the RI/FS. 

Results 

This section summarizes the analytical results of this sampling event as follows: 

VOC results; 
Indicators of intrinsic biodegradation including iron, manganese, sulfate, TOC, and PLFA results; 
Field parameter measurements; and 

• Split sample and well W-11 sample results. 
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VOCs 

Ground-water analytical data for the 11 detected VOCs are presented in Table 2. Consistent with previous 
sampling results, the VOCs detected in the ground-water samples consisted mainly of 1, 1, 1 -trichloroethane 
(TCA), trichloroethene (TCE), and their degradation products (chloroethane [CA], 1, 1 -dichloroethane [DCA], 
1,1-dichloroethene [1,1-DCE], 1,2-dichloroethene [ 1,2-DCE], and vinyl chloride). Specifically, CA and DCA 
are degradation products of TCA; 1,2-DCE and vinyl chloride are degradation products of TCE. 1,1-DCE can 
result from the degradation of either TCA or TCE. 

In addition to TCA, TCE and their degradation products, three other VOCs were detected at low levels in 
ground-water samples collected during this sampling event: tetrachloroethene (PCE), methylene chloride, and 
toluene. PCE was only detected at four wells (W-03, W-06, W-17, and W-18) at concentrations ranging from 
an estimated value of 0.29 micrograms per liter (ug/L) at wells W-06 and W-18 to 4.7 ug/L at well W-03. 
Methylene chloride was detected only at well W-06 at a low estimated concentration of 0.35 ug/L. Toluene was 
detected at four wells (W-02, W-04, W-06, and W-11) at low estimated concentrations ranging from 0.24 to 
0.55 ug/L. 

Methylene chloride was detected in Trip Blank 1 at an estimated concentration of 0.22 ug/L. Based on this 
observation, the methylene chloride detections in samples from wells W-17 and W-24 were qualified as 
undetected by the data validator. No VOCs were detected in the other trip blanks or in the method blanks. 
As indicated in Table 2, three VOCs exceeded the federal maximum contaminant levels (MCLs): TCA at well 
W-06 (1,000 ug/L, MCL-200 ug/L); TCE at wells W-06 (5.7 ug/L, MCL=5 ug/L), W-12 (22 ug/L, MCL=5 
ug/L), W-17 (5.7 ug/L, MCL=5 ug/L), W-18 (8 ug/L, MCL=5 ug/L), and W-24 ( 130 ug/L, MCL=5 ug/L); and 
vinyl chloride at well W-24 ( 13 ug/L, MCL=2 ug/L). 

VOC concentrations were also compared to the New York State ground-water standards. These standards are 
the same as the federal MCLs for PCE, TCE, and vinyl chloride and are very similar for 1,1-DCE; however, 
the New York State standards are more stringent for TCA, DCA, and 1,2-DCE. Exceedances of the New York 
State standards are indicated in Table 2. TCA and its degradation product DCA exceeded the more stringent 
New York State standard of 5 ug/L at most on-site and downgradient wells (Figure 2). Cis-1,2-DCE was 
detected at concentrations above the New York State standard of 5 ug/L, but below the federal MCL of 70 ug/L 
at downgradient well W-18 and at upgradient well W-24 (Figure 3). At well W-24, where the highest 
concentration of cis-1,2-DCE was observed at 52ug/L, the trans-1,2-DCE isomer was also detected above the 
New York State standard of 5 ug/L. l,l-DCE was observed at well W-11 at a concentration above the New 
York State standard of 5 ug/L, but below the federal MCL of 7 ug/L. 

Indicators of Intrinsic Biodegradation 

Table 3 and Figure 4 summarize the inorganic analytical results including iron, manganese, and sulfate. 
Upgradient total iron concentrations ranged from 120 ug/L at well W-24 to 300 ug/L at well W-04. Soluble 
iron was not detected at upgradient well W-24 and was detected at 30 ug/L at well W-04. At other wells 
sampled, the total and soluble iron concentrations were relatively low (3 00 ug/L or less), except at well W-11, 
where total iron was observed at 5,600 ug/L and soluble iron was observed at 5,500 ug/L. Iron concentrations 
at well W-02, the water table well in the cluster with well W-11, were much lower at 250 ug/L for total iron and 
110 ug/L for soluble iron. 

Manganese was not detected in unfiltered or filtered samples at upgradient well W-04, but was detected at 580 
and 440 ug/L, respectively, at upgradient well W-24. At on-site well W-06, manganese was not detected in 
unfiltered or filtered samples. Concentrations of manganese were higher at the northern site perimeter and 
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downgradient of the site. The highest manganese concentrations were observed at well W-19, where total 
manganese was 1,900 ug/L and soluble manganese was 1,800 ug/L. Lower concentrations of manganese were 
observed at the water table well W-18 in the cluster with well W-19. A similar trend was also noted at the well 
W-02/W-11 cluster. 

Sulfate concentrations at the northern site perimeter and downgradient of the site ranged from 90,000 ug/L at 
well W-02 to 620,000 ug/L at well W-11. Based on the observed variation of sulfate concentrations at this well 
cluster and at the cluster comprised of wells W-18 and W-19, the sulfate concentrations appear to be higher near 
the bottom of the upper outwash unit than at the water table. During this sampling event, upgradient 
concentrations of sulfate were 16,000 ug/L at well W-04, representing non-impacted ground water, and 150,000 
ug/L at well W-24, representing impacted upgradient ground water. 

As indicated in Table 2, TOC concentrations ranged from less than 1,000 ug/L at upgradient well W-04 to 
3,300 ug/L at northern perimeter well W-10. At upgradient well W-24, the TOC concentration was 1,800 ug/L. 

Biomass levels for this sampling event ranged from 5.6 picomoles (pmoles) of PLFA at upgradient well W-04 
to 23.8 pmoles of PLFA at well W-11. These results are evaluated in the discussion of intrinsic biodegradation 
in this letter report and presented in Attachment 3. 

Field Parameters 

Field parameters were measured during well purging and at the time of sampling. The measurements obtained 
at the time of sampling are presented in Table 4. Ground-water samples were collected at an average 
conductivity of 0.95 milliSiemens per centimeter (mS/cm), dissolved oxygen concentration of 3.1 milligrams 
per liter (mg/L), ORP reading of 93 millivolts (mV), 7.1 standard pH units, 7.3 degrees Celsius, and 16± 10 
nephelometric turbidity units (NTU). The highest dissolved oxygen concentration of 10.1 mg/L was observed 
during this sampling event at shallow perimeter well W-01. ORP values were positive at most wells, indicating 
generally oxidizing conditions. Non-positive ORP values were observed at wells W-07 (-98 mV) and W-08 
(-200 mV), indicating generally reducing conditions. 

Split Sample and Well W-11 Sample Results 

As previously mentioned, ground-water split samples were collected on behalf of USEPA for VOCs and TAL 
metals at wells W-06, W-11, W-19, and W-24. These results are incuded as Attachment 2. The RPD between 
the primary ground-water sample detections and the split sample detections was calculated to provide an 
indication of the sample comparability. Based on USEPA CLP data review guidelines (SOP No. HW-2, 
Revision 11, Region II, January 1992 and National Functional Guidelines for Inorganic Data Review, February 
1994), an RPD of less than 50 percent is considered within acceptable limits for inorganic ground-water 
duplicate samples. As there is no defined acceptable RPD limit for VOCs (SOP No. HW-6, Revision 8, Region 
Il, January 1992 and National Functional Guidelines for Organic Data Review, February 1994), the 50 percent 
RPD is used here as a screening limit. An acceptable RPD for split samples sent to different laboratories would 
be expected to be somewhat higher than an acceptable RPD for duplicate samples analyzed by the same 
laboratory. 

As indicated in Table 5, for VOCs detected by both laboratories, the RPDs are within acceptable limits for 
duplicate samples sent to the same laboratory. However, in cases where one or both of the laboratories reported 
an estimated value below the detection limit (i.e., J-qualified), the RPD was slightly above acceptable limits for 
duplicate samples. VOCs that were detected by only one laboratory consist of J-qualified detections. 
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Total iron and manganese were the only inorganic parameters for which there are both primary and split sample 
results. As indicated in Table 5, these results are generally within acceptable limits. 

As indicated in Table 2, the VOC results for the well W-11 samples are very similar. The RPDs were less than 
20 percent, which is within acceptable limits for duplicate sample results. This indicates that the historic data, 
which was collected using traditional bailer methods, and the low-flow samples collected through bailers or 
pumps after a low-flow purge, are comparable. 

Discussion 

The following discussions provide an evaluation of the following: 

• VOC concentration trends; and 
• Intrinsic biodegradation. 

VOC Concentration Trends  

Figures 3 and 4, respectively, show the concentration trends of TCA and TCE and their degradation products. 
Although the observed VOC concentrations in ground water have generally decreased with time, increases in 
VOC concentrations were noted in December 1995 at wells W-03, W-06, W-08, and W-24. TCA 
concentrations at well W-06 had decreased from 3,400 ug/L in May 1991 to 15 ug/L in August 1995. In 
December 1995, however, the TCA concentration at well W-06 had increased to 5,000 ug/L. Similarly, TCE 
concentrations at upgradient well W-24 had decreased with time from 200 ug/L in June 1993 to 40 ug/L in 
August 1995. However, in December 1995, the TCE concentration at well W-24 had increased to 200 ug/L. 

In March 1996, observed VOC concentrations decreased once again at wells W-06 and W-24, but remained 
similar or increased slightly at other wells. The slightly increased concentations observed at some wells is likely 
the result of downgradient movement of the increased concentrations observed at wells W-06 and W-24 during 
December 1995. The TCA concentration at well W-06 decreased about an order of magnitude from 5,000 ug/L 
in December 1995 to 700 ug/L ( 1,000 ug/L in the duplicate sample) in March 1996. Also, the TCE 
concentration at well W-24 decreased from 200 ug/L to 130 ug/L between December 1995 and March 1996. 

As discussed in the previous ground-water sampling report, the observed VOC concentration increase in 
December 1995 was likely the result of increased leaching of residual constituents in existing source areas. 
Observed increased concentrations at wells W-06 and W-24 in December 1995 were likely associated with 
increased leaching of an on-site TCA source (i.e., near well W-06) and an upgradient TCE source (i.e., near well 
W-24). An evaluation of 1995 water level and precipitation trends was included in the previous report, which 
indicated that the increased TCA concentration at well W-06 was more strongly correlated to precipitation than 
water table fluctuation. The increased TCE concentration at well W-24 appeared to be correlative to both water 
table fluctuation and the precipitation data. Since well W-24 is closer to the recharge area south of the site, the 
water table in the vicinity of well W-24 would be more influenced by infiltration than in the vicinity of well W-
06. 

Figures 5 and 6 provide graphs of TCA and TCE concentrations, ground-water levels, and precipitation data, 
from April 1991 to March 1996. Due to the less frequent collection of the ground-water analytical data and 
ground-water level data, it is difficult to evaluate the trends over this time period. For the period of time where 
quarterly data has been obtained (i.e., from March 1995 to March 1996), there is an apparent correlation 
between the precipitation rates and the concentration trends. Concentrations were lower in the first three 
quarters of 1995 when there was less precipitation, and concentrations were higher in the last quarter of 1995 
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and the first quarter of 1996 when there was more precipitation. This trend is generalized, because precipitation 
rates can cause variable rates of infiltration (i.e., the passage of water through the ground surface into the soil). 
It is the infiltration of water into the subsurface that leads to the leaching or partitioning of constituents from 
the soil into the ground water. Observed constituent concentrations in ground water are a function of the source, 
soil (e.g., porosity, moisture, organic matter), and aquifer characteristics. In-Filtration rates also vary based on 
ground surface conditions (e.g., vegetation, snow cover, topography), and evapotranspiration rates. Seasonal 
changes, such as those due to frozen ground conditions, variation in vegetation, or to the rate of 
evapotranspiration, will therefore lead to seasonal changes in the amount of infiltration. Variation of infiltration 
rates results in changes in the leaching rate of constituents from the soil into the ground water. In this manner, 
the leaching of the residual constituents present near wells W-06 and W-24 would be affected by seasonal 
changes of infiltration and precipitation, as documented by the data collected at the site. 

Intrinsic Biodegradation  

The status of microbial activity at the Rosen Site was evaluated using a combination of the indicators of 
intrinsic biodegradation, including iron, manganese, sulfate, TOC, and PLFA data. 

During bacterial respiration under neutral pH conditions, electron acceptors tend to be used in order of 
decreasing energy yield, as follows: oxygen (02), nitrate (NOA Mn (IV) and Iron (III) oxides, sulfate (SO4), 
and carbon dioxide (CO2). When oxygen is depleted and other electron acceptors are used, the system is 

referred to as anoxic. 

DO concentrations measured during this sampling event decreased along the ground-water flow path from 9.9 
mg/L at shallow upgradient well W-04, to 4.0 mg/L at site well W-06, to 0.4 mg/L at northern perimeter well 
W-11. The DO concentrations then increased slightly atdowngradient off-site well W-19 to 1.9 mg/L. Across 
the site, the geometric mean DO concentration was relatively low at 1.8 mg/L, indicating near anoxic conditions 
at many of the wells. ORP values were positive at most wells, indicating generally oxidizing conditions. The 
highest ORP value was observed at well W-06 and lower, less oxidizing values were observed downgradient 
of well W-06. Non-positive ORP values were observed at wells W-07 (-98 mV) and W-08 (-200 mV), 
indicating generally reducing conditions in the northeast portion of the site. 

Manganese (IV) and iron (III) oxides and sulfate, which are generally present at the site, likely act as electron 
acceptors in bacterial respiration. These electron acceptors can be used by a variety of bacteria that have the 
capability to reductively dehalogenate compounds (Bower, 1993). As shown on Figure 4, iron, manganese, and 
sulfate concentrations were generally similar to those observed during previous sampling events. Total and 
soluble iron and manganese, as well as sulfate concentrations, were generally higher at the northern site 

perimeter and downgradient of the site. 

For the purposes of this evaluation, the concentrations of the lower iron and manganese oxidation states (i.e., 
iron and manganese [II]) were approximated by the corresponding soluble concentrations. The higher oxidation 
state concentrations were determined by subtracting the soluble concentration from the total concentration. As 
shown on Figure 4, the majority of the iron was present in the iron (III) oxidation state at upgradient shallow 
well W-04. Iron (11) was present at northern perimeter wells W-02, W-10, and W-11. At well W-11, iron (II) 
was the predominant iron species. Manganese (II) was the predominate manganese species across the site, 
except at wells W-04 and W-06 where it was not observed. Sulfate concentrations are generally similar at and 
downgradient of the site, to those observed upgradient of the site ( 16,000 ug/L at well W-04 and 150,000 ug/L 
at well W-24). Sulfate concentrations ranged from 16,000 ug/L at upgradient shallow well W-04 to 620,000 
ug/L at downgradient perimeter well W-11. In general, higher sulfate concentrations were observed in 
downgradient wells that are screened near the base of the upper outwash (e.g, wells W-11, W-19). 
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Under anoxic conditions, halogenated compounds such as TCA can also act as electron acceptors. In this 
process, halogen atoms (e.g., chlorine) are removed and are replaced with hydrogen atoms. When halogenated 
compounds act as electron acceptors, the presence of parent and degradation products provides data to aid the 
evaluation of the degree of biological activity in the dehalogenation process. The presence of TCA, TCE, and 
their degradation products suggests that reductive dechlorination has occurred at the site due to biological 
activity. In general, parent compound TCA is more predominant at well W-06 near its source than further 
downgradient. 

TOC concentrations ranged from less than 1,000 ug/L at upgradient well W-04 to 3,300 ug/L at northern 
perimeter well W-10. At upgradient well W-24, the TOC concentration was 1,800 ug/L. These TOC levels 
may indicate that a sufficient carbon source for microbial growth and energy may not be available. 

The PLFA levels observed in the ground-water samples collected in March 1996, were lower than the levels 
observed in December 1995, except at well W-11. Biomass levels at wells W-04 and W-06 decreased by about 
an order of magnitude, while biomass levels at wells W-11 and W-19 remained similar. The observed decrease 
in biomass levels may be attributed to seasonal changes in environmental conditions or TOC concentrations. 
The PLFA results are presented in Attachment 3. 

The indicators of intrinsic biodegradation suggest the following changes along the ground-water flow path from 
upgradient well W-04 to downgradient well W-19: 

• The dissolved oxygen concentrations generally decreased, indicating aerobic conditions at wells W-04 
and W-06 and anaerobic conditions at wells W-11 and W-19. 

• ORP values increased from upgradient well W-04 to well W-06, decreased from well W-06 to well W-
11, and increased from well W-11 to well W-19. ORP values generally indicate less oxidizing or 
reducing conditions near the northern site perimeter. 

• Concentrations of possible electron acceptors iron (III) and manganese (IV) generally decreased to the 
northern perimeter, while reduced species iron (1I) and manganese (II) generally increased. 

• Concentrations of possible electron acceptor sulfate increased to the northern perimeter and 
downgradient of the site. 

• TOC was not detected upgradient, but was detected at the same concentration at wells W-06 and W-11, 
then decreased slightly at well W-19. 

• PLFA levels generally increased from upgradient well W-04 to well W-11 at the northern perimeter, then 
decreased at downgradient well W-19. 

These data suggest that along the ground-water flow path from well W-04 to well W-19 that conditions at the 
northern perimeter are generally the most favorable for intrinsic biodegradation. 
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If you have any questions or comments regarding the information presented herein, please contact Mr. Charlie 
Poole. 

Very truly yours, 

BLASLAND, BOUCK & LEE, INC. 

4V ,&1  

Nancy E. Gensky 
Associate 

NEG/add 

.cc: Mr. Charles Poole, CPRP Group Coordinator, Overhead Door Corporation 
CPRP Group (Distribution List) 
Mr. Robert K. Goldman, P.E., Blasland, Bouck & Lee, Inc. 
Mr. David W. Hale, Blasland, Bouck & Lee, Inc. 
Ms. Lynette B. Mokry, Blasland, Bouck & Lee, Inc. 
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TABLE  

GROUND-WATER/SURFACE-WATER ELEVATIONS 

ROSEN SITE 

CORTLAND, NEW YORK 

Well TOIL Elev. 03/04/91 03/14/91 03/19./91 04/16/91 5/10/91 8/16/91 2/10/92 5/22/92 12/7/92 12/28/94 12/29794 01/04/95 01/19/95 02/28/95 07/31/95 12/12/95 .03/13/96 

W-01 1124.30 1113.86 1111.14 1111.09 1110.78 1109.35 1105.81 1108.63 1109.65 1110.95 1110.14 1110.24 1110.01 1111.65 1109.90 1106.13 1108.53 1109.35 
W-02 1125.69 1115.66 1114.10 1113.83 1113.48 1112.33 1108.07 1111.62 1112.47 1114.22 1114.25 1114.09 1113.93 1115.17 1113.33 1108.54 1112.66 1113.57 
W-03 1128.44 1118.71 1117.27 1116.75 1116.08 1115.39 1110.57 1114.01 NA NA NA 1116.68 1117.09 1119.45 1114.84 1110.87 1116.66 1117.42 
W-04 1138.12 1134.89 1133.87 1133.74 1133.22 1133.02 1120.59 1133.82 1132.17 1134.48 NA 1134.76 1134.42 1135.13 1135.19 NA 1134.07 1134.20 
W-05 1130.84 1124.62 1117.65 1117.61 1116.43 1114.99 1109.05 1114.34 1114.62 1117.88 1116.65 1116.51 1116.39 1119.18 1115.51 1109.41 1113.87 1114.83 
W-06 1131.43 1127.73 1123.24 1122.51 1121.97 1121.61 1114.94 1120.93 1121.09 1126.29 1123.54 1123.31 1123.10 1126.54 1124.20 1115.43 1122.45 1122.30 
W-07 1125.87 1117.56 1114.56 1114.45 1113.90 1112.82 1107.82 1111.67 1112.42 1114.42 1113.70 1113.68 1113.56 1115.61 1113.10 1108.73 1111.39 1112.14 
W-08 1123.61 1111.03 1110.22 1109.60 1109.23 1108.76 1105.54 1107.85 1108.76 1109.66 1109.06 1108.99 1108.81 1109.82 1108.60 1105.77 1107.89 1108.59 
W-09 1123.57 11 1 1.60 1110.42 1110.22 1109.80 1109.97 1105.76 1108.17 1109.07 1110.45 1109.66 1109.60 1109.43 1 1 10.50 1109.09 1106.13 1108.36 1109.15 
W-10 1123.36 1115.54 1113.36 1 1 13.17 1112.81 1112.18 1108.09 1 11 1.16 1 1 1 1.75 1 1 13.26 1 1 12.70 1112.64 1 1 12.51 1113.86 1 1 12.25 1108.37 1 11 1.38 1 1 1 1.90 
W-11 1124.47 1 1 12.39 1111.77 1 1 11.38 1111.05 1 1 10.88 1107.46 1109.44 1110.70  1111.87 1111.48 1111.24 1 1 11.10 1111.99 1109.74 1107.86 1110.32 1111.24 
W-12 1127.63 1114.35 1113.53 1113.26 1112.97 1112.68 1109.02 1111.14 1112.47 1113.86 1113.08 1113.06 1112.92 1114.02 1112.55 1109.30 1112.26 1113.21 
W-13 1132.21 1126.18 1123.09 1122.29 1121.89 1121.78 1114.29 1120.61 1121.47 1125.16 1123.43 1123.22 1122.81 1129.09 1126.81 1114.47 1123.01 1122.69 
W-14 1132.19 1124.10 1122.49 1122.03 1121.51 1121.60 1115.09 1119.79 1121.28 1123.39 1122.39 1122.23 1122.08 1124.58 1122.57 1 1 15.41 1121.91 1122.37 
W-15 1125.02 NA NA NA NA NA NA 1109.59 1111.10 1112.06 1111.42 1111.31 1111.18 1112.06 1110.81 1107.95 1110.46 1111.39 
W-16 1122.63 NA NA NA NA NA NA 1108.67 1110.27 1111.11 1110.44 1110.26 1110.18 1110.71 1109.85 1107.71 1109.65 1111.00 
W-17 1122.28 NA NA NA NA NA NA 1108.28 1109.96 1111.66 1109.99 1109.95 1109.83 1110.43 1109.52 1107.59 1109.46 1110.65 
W-18 1120.86 NA NA NA NA NA NA 1107.09 1108.42 1109.31 1108.52 1108.42 1108.29 1109.04 1108.01 1106.15 1107.88 1108.86 
W-19 1120.67 NA NA NA NA NA NA 1106.70 1108.21 1108.85 1108.24 1108.12 1108.00 1108.54 1107.69 1105.76 1107.48 1108.56 
W-20 1120.63 NA NA NA NA NA NA 1106.60 1108.13 1108.55 1108.24 1108.08 1107.98 1108.41 1107.78 1105.67 1107.03 1109.10 
W-21 1144.42 NA NA NA NA NA NA 1117.46 1123.57 1130.16 1130.55 1130.27 1130.13 1131.08 1129.87 1125.36 1117.89 1130.60 
W-22 1135.35 NA NA NA NA NA NA 1115.91 1115.52 1118.79 1126.23 1117.70 1117.36 1120.40 1116.67 1110.50 1114.74 1115.81 
W-23 1137.44 NA NA NA NA NA NA NA NA 1128.92 1127.51 1128.14 1127.44 1128.37 1126.81 NA NA NA 
W-24 1137.16 NA NA NA NA NA NA NA NA 1127.94 1125.39 1127.16 1126.36 1127.22 1125.32 1118.38 1122.37 1125.48 
W-25 1124.50 NA NA NA NA NA NA NA NA NA 1112.73 1112.60 1112.50 1113.67 1112.03 1108.45 1111.59 1112.39 
W-26 1124.60 NA NA NA NA NA NA NA NA NA 1111.96 1111.85 1111.69 1112.75 1111.31 1108.15 1110.88 1111.79 

Stream Point Top, Stream 03/04/91 03/14/91 03/19/91 04/16/91 5/10/91 8/16/91 2/10/92 5/22/92 l2/7/92 12/28/94 12/29/94 1/11/95 01/19/95 02/28/95 07/31/95 12/12/95 12/12/95 
Point Elev. 

SP-1 1136.30 NA NA 1134.80 1134.80 1134.80 NA NA NA NA NA NA NA NA NA NA NA NA 
SP-2 1120.80 NA NA 1120.10 1120.10 1119.40 NA NA 1119.99 NA NA NA NA NA 1120.20 NA NA NA 
SP-3 1117.70 NA NA 1115.60 1115.60 1115.40 NA NA NA NA NA NA NA NA NA NA NA NA 
SP-4 1117.20 NA NA 1116.10 1115.80 1115.80 NA NA NA NA NA NA NA NA NA NA NA NA 
SP-2A 1124.16 NA NA NA NA NA NA NA NA NA NA NA 1120.56 1121.68 NA NA NA NA 
SP-3A 1120.01 NA NA NA NA NA NA NA NA NA NA NA 1118.46 NA NA NA NA NA 
SP-5 1121.80 NA NA NA NA NA NA NA NA NA NA NA 1119.05 1119.26 1119.70 NA NA NA 

Notes: 

Elevations are in feet above mean sea level based on National Geodetic Vertical Datum of 1929. 
NA - Indicates water elevations were not measured. 

TOIC - top of inner casing. 
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TABLE 2 

ORGANIC COMPOUNDS DETECTED IN GROUND WATER - MARCH 1996 

ROSEN SITE 

CORTLAND, NEW YORK 

New York State 
Standards/ Guidance 'MCLs/MCLGs W-01 W-02 W-03 W-04 W-06 W-06IDUPI W-07 W-08 W-10 

Values 

Compound 3/14/96 3/14/96 3/15/96 3/13/96 3/14196 3/14/96 3/15/96 3/14/96 3/15/96 
Volatile@ 
1,1,1-Trichloroethane 5 200/200 IG) 7.4 22 D 8.5 1 U 700 D 1000 D 130 D 75 D 88 
1,1-Dichloroethane 5 - 3.6 14 3.9 1 U 46 DJ 55 42 D 21 26 
1,1-Dichloroethene 5 7/7 (G) 1 U 0.39 J I U 1 U 1.2 IOU 1.8 1.4 1.1 J 
Chloroethane 5 1 U 1 U 1 U 1 U 1 IOU 0.94 J 1 U 4 U 
cis- 1,2-Dichloroethene 5 70/70 (G) 1 U 1 U 0.53 J 1 U 1.3 IOU 1 U 1 U 4 U 
Methylene chloride 5 510 (G) 2 U 2 U 2 U 2 U 0.35 J 20 U 2 U 2 U 8 U 
Tetrachloroethene 5 5/0 (G) 1 U 1 U 4.7 1 U 0.29 J IOU 1 U 1 U 4 U 
Toluene 1 U 0.37 J 1 U 0.26 J 0.24 J IOU 1 U 1 U 4 U 
trans- 1,2-Dichloroethene 5 100/100 (G) 1 U 1 U 1 U 1 U 1 U IOU 1 U 1 U 4 U 
Trichloroethene 5 5/0 (G) 1 U 0.47 J 0.97 J 1 U 5.7-' 3.8 J 0.81 J 0.46 J 4 U 
Vinyl chloride 2 2/0 (G) 1 U I U 1 U I U 1 U IOU 1 U 1 U 4 U 

Other 
Total Organic Carbon NA 2700 NA 1000 U 2200 NA NA NA 3300 
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TABLE 2 

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND WATER - MARCH 1996 

ROSEN SITE 

CORTLAND, NEW YORK 

New York State 
Standards/ MCLs/MCLGs W-11 W-11 (BAILERj- W-11 (PUMP) W-12 W-16 - W-17 W-18 W-19 W-24 

Guidance Values 

Compound 3/14/96 3/14/96 3/14/96 3/15/96 3/19/96,  3113/96 3/15/96 3/13/96 3/13,95 
_ 

Volatlles 
. 

1, 1, 1 -Trichloroethane 5 200/200 (G) 45 D 49 52 16 22 5.2 25 62 1 U 
1,1-Dichloroethane 5 34 30 36 3.2 3.8 0.69 J 14 26 1 U 
1,1-Dichioroethene 5 7/7 (G) 5.4 5 5.7 0.47 J 0.33 J 1 U 1.4 3.5 J 2.3 
Chloroethane 5 2 U 2.5 U 2.5 U 1 U 1 U 1 U 1 U 4 U 1 U 
cis- 1,2-Dichloroethane 5 70/70 (GI 2 U 2.5 U 2.5 U 0.21 J I U 0.32 J 7.2 4 U 52 D 
Methylene chloride 5 5/0 (G) 4 U 5 U 5 U 2 U 2 U 1 U 2 U 8 U 1 U 
Tetrachioroethene 5 5/0 (G) 2 U 2.5 U 2.5 U 1 U 1 U 2 0.29 J 4 U 1 U 
Toluene 0.55 J 2.5 U 2.5 U 1 U 1 U 1 U 1 U 4 U 1 U 
trans- l,2-Dichloroethene 5 100/100 (G) 2 U 2.5 U 2.5 U 1 U 1 U 1 U 1 U 4 U 7 
rchloroethene 5 5/0 (G) 2 U 2.5 U 2.5 U ;;,: 22 2.7 ;`:` 5.7 8 •• 1.4 J 130 D 

Vinyl chloride 2 2/0 (G) 2 U 2.5 U 2.5 U 1 U 1 U 1 U 0.6 J 4 U 13 

Other 
Total Organic Carbon 2200 NA NA NA NA NA 1300 1100 1800 

All concentrations in micrograms per liter (ug/L); equivalent to parts per billion ( ppb). 

The following volatile organic compounds were also analyzed, but were not detected in the ground-water samples: 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1, 2-Dibromo-3-chloropropane 

1, 2-Dibromoetha ne 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromochloromethane 

D = Identifies compounds indentified in an analysis at a secondary dilution factor. 

J = Indicates an estimated value. 

U - Indentifies compounds that were not detected. The value presented is the detection limit. 

DUP = Duplicate. 

NA = Not Analyzed. 

Bold Indicates NYSDEC standards exceeded; shading indicates federal MCLs exceeded. 

References: 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and 

Operation Guidance Series ( 1.1.1), Ambient Water Quality Standards and Guidance Values [designated by (G)], October 1993. 

MCLs [Maximum Contaminant Levels], MCLGs [Maximum Contaminant Level Goals, designated by (G)], and SMCLs [Secondary Maximum 

Contaminant Levels, designated by (S)], according to the Code of Federal Regulations, Protection of the Environment 40, Part 141, July 1, 1991, 

and the Drinking Water Regulations and Health Advisories, Office of Water, U.S. Environmental Protection Agency, May 1995. 

TABLE_2.XLS 

Chloroform 

Chloromethane 

cis-1,3-Dichloropropene 

Ethylbenzene 

Styrene 

trans- 1, 3-Dichloropropene 

Xylenes, Total 
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TABLE 3 

GROUND-WATER INORGANIC CONSTITUENT ANALYTICAL RESULTS - MARCH 1996 

ROSEN SITE 
CORTLAND, NEW YORK 

New York State 
Standards/ Guidance 

Values 

Constituent 

Iron, Total 
Iron, Soluble 

300 
300 

300(S) 
300(S) 

250 
110 

_ y 300 

30 
110 
30 U 

40 
40 

5,600 
5,500 

50 
30 U 

140 
30 U 

120 
30 U 

Manganese, Total 500 50(S) 500 '. 20 U 20 U 280 930 410 1,900 580 
Manganese, Soluble 500 50(S) 500.„ :.. 20 U 20 U 290 960 400 1,800 440 
Sulfate 250,000 250,000 90,000 16,000 35,000 100,000 620,000 140,000 550,000 150,000 

MCLs/MCLGs W-02 

3/14/96 

W-04 

3/13/96 

W-06 

3/14/96 

W-10 

3/15/96 

W-11 

3/14/96 

W-18 

3/15/96 

W-19 

3/13/96 

W-24 

NOTES: 

All concentrations in micrograms per liter (ug/L); equivalent to parts per billion ( ppb). 
U = The constituent was not detected above the reported detection limit. 

Bold indicates NYSDEC standards exceeded; shading indicates federal MCLs exceeded. 

References: 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and 
Operation Guidance Series ( 1.1.1), Ambient Water Quality Standards and Guidance Values [designated by ( G)), October 1993. 

MCLs [Maximum Contaminant Levels], MCLGs [Maximum Contaminant Level Goals, designated by ( G)1, and SMCLs [Secondary Maximum 
Contaminant Levels, designated by ( S)), according to the Code of Federal Regulations, Protection of the Environment 40, Part 141, July 1, 1991, 
and the Drinking Water Regulations and Health Advisories, Office of Water, U.S. Environmental Protection Agency, May 1995. 



TABLE 4 

FIELD PARAMETERS 

MARCH 1996 GROUND-WATER SAMPLING EVENT 

ROSEN SITE 

CORTLAND, NEW YORK 

Well Date Conductivity 

ms/cm 

DO 

mg/L 

ORP 

mV 

PH 

S.U. 

Temperature 

Celsius 

Turbidity 

NTU 

W-01 2.8 

5.6 

4 
 6 

3/14/96 0.61 

0.59 

10.1 

Lb 

62 

37 

7.0 

6.5 W-02 3/14/96 

W-03 3/15/96 0.64 4.9 21 7.2 4.2 2 

34 

IS 

12 

20 

20 

- 25 

50 

9 

2 

12 

W-04 3/13/96 1.30 9.9 87 

300 

7.3 

7.1 

7.3 

W-06 3/14/96 1.27 4.0 7.5 

W-07 3/15/96 0.65 0.3 -98 6.9 7.6 

W-08 3/14/96 1.26 0.7 -220 7.3 

7.0 

7.4 

W-10 3/05i96 0.66 0.9 

0.4 

104 

12 

119 

22 

W-11 3/14/96 1.84 6.9 8.6 

W-12 3/15/96 0.60 2.1 
.- 

2.2 

7.1 7.3 
___ 

10.1 W-16 
_...__ 

3/15/96 
_ __ 

0.70 
__.. 
7.4 

W-17 

W-1$ 

W-19 

3/13/96 0.55 6.2 323 

34 

314 

7.5 6.9 

3/15/96 0.74 0.9 7.1 8.2 

3/13/96 1.60 1.9 7.0 9.2 

W-24 3/13/96 1.24 1.0 270 7.1 8.3 14 

Notes:  

NA - Not available. 

Field measurements were made at the time of sampling. 

mS/cm = MilliSiemens per centimeter. 

mg/L = Milligrams per liter, equivalent to parts per million (ppm). 

mV = Millivolts 

S.U. = Standard pH units. 

NTU = Nephelometric turbidity units. 
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TABLE 5 

COMPARISON OF SPLIT SAMPLE RESULTS 

ROSEN SITE 

CORTLAND, NEW YORK 

Well 

Sample Type 
W-06 W-11 W-19 W-24' 

FS SPLIT RPD FS SPLIT RPD FS SPLIT RPD FS SPLIT RPD 

Volatiles 

1,1,1-Trichloroethane 700 602 15.1 45 40 11.8 62 47 27.5 ND ND NA 
1,1-Dichloroethane 46 52 12.2 34 29 15.9 26 23 12.2 ND ND NA 
1,1-Dichloroethene 1.2 0.70 52.6 5.4 4.0 29.8 3.5 4.0 13.3 2.3 2.0 14.0 
1,2-Dichloroethane ND 0.30 NA ND 0.30 NA ND 0.20 NA ND ND NA 
1,2-Dichloroethene, Total NA 0.60 NA NA 0.10 NA NA 0.30 NA NA 26 NA 
Chloroethane 1.0 1.0 0.0 ND 0.30 NA ND NO NA ND ND NA 
cis- 1,2-Dichloroethene 1.3 1.0 26.1 ND 0.30 NA ND 0.50 NA 52 47 10.1 
Methylene chloride 0.35 0.20 54.5 ND ND NA NO ND NA ND ND NA 
Tetrachloroethene 0.29 0.20 36.7 ND ND NA ND ND NA ND ND NA 
Toluene 0.24 ND NA 0.55 ND NA NO NO NA ND ND NA 
trans- l,2-Dichloroethene ND ND NA ND ND NA ND NO NA 7 6 15.4 
Trichloroethene 5.7 4.0 35.1 ND 0.70 NA 1.4 1.0 33.3 130 97 29.1 
Vinyl Chloride NO ND NA ND ND NA ND ND NA 13 16 20.7 
Jnorganics 

Aluminum NA ND NA NA 96.5 NA NA 202 NA NA ND NA 
Antimony NA ND NA NA ND NA NA 11.8 NA NA ND NA 
Barium NA 89.1 NA NA ND NA NA ND NA NA ND NA 
Calcium NA 145,750 NA NA 402,250 NA NA 327,000 NA NA ND NA 
Chromium NA 8.1 NA NA 3.5 NA NA 4.0 NA NA ND NA 
Cobalt NA ND NA NA 5.6 NA NA 6.4 NA NA ND NA 
Iron 110 85.1 25.5 5600 6,044 7.6 140 250 56.4 0.3 ND NA 
Magnesium NA 24,910 NA NA 14,750 NA NA 19,200 NA NA ND NA 
Manganese ND 4.9 NA 930 877 5.9 1900 1,830 3.8 ND ND NA 
Mercury NA 0.10 NA NA ND NA NA ND NA NA ND NA 
Nickel NA 21 NA NA 3.2 NA NA ND NA NA ND NA 
Potassium NA 2,714 NA NA 2,184 NA NA 1,640 NA NA ND NA 
Selenium NA 8.2 NA NA ND NA NA 5.5 NA NA ND NA 
Sodium NA 72,770 NA NA 22,170 NA NA 20,800 NA NA ND NA 
Zinc NA 18.5 NA NA 19.1 NA NA 19.9 NA NA NO NA 

Notes; 
Concentrations in micrograms per liter ( ug/L) equivalent to parts per billion ( ppb). 

ND = Not detected. 

NA = Not analyzed. 

FS = Primary field sample. 

RPD = Relative percent difference. 

Includes only those analyses where a parameter was detected in either the primary sample or the split sample. 

Primary samples analyzed by Recra Environmental (VOCs) or Upstate ( Inorganics). Split samples analyzed by Buck Laboratories. 
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MONITORING WELL 
NUMBER 

GROUND- WATER 
ELEVATION 
3/13/96 

W-01 1109.35 
W-02 1113.57 
W-03 1117.42 
W-04 1134.20 
W-05 1114.83 
W-06 1122.30 
W-07 1112.14 



W-19 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND (0.3 J) ND NO NO 
1,1-DICHLOROETHANE B6 D 61 D 63 33 26 
1,1,1-TRICHLOROETHANE 260 D 210 D 140 54 62 
1,1-DICHLOROETHENE 12 B 6.7 J (2.7) (3.5 J) 

w-17 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO NO ND ND ND 
1,1-DICHLOROETHANE (1 J) (1• (1.0) (0.66 J)(0.69 J) 
1,1,1-TRICHLOROETHANE 16 J (4 11 (2.3) 5.2 
1,1-DICHLOROETHENE NO NO ND ND ND 

W-15 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND NO NO NO ND 
1,1-DICHLOROETHANE (3) 5 5.6 (3.5) (3.8) 

1,1,1-TRICHLOROETHANE 36 23 38 D 23 22 
1,1-DICHLORDETHENE ND (0.3 J) ND (0.21 J) (0.33 J) 

W-20 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO ND NA NA NA 
1,1-DICHLOROETHANE NO ND NA NA NA 
1,1,1-TRICHLOROETHANE NO ND NA NA NA 
1,1-DICHLOROETHENE NO ND NA NA NA 

W-1 
W-17 

W-11 5/91 2/92 3/95 8/95 12/95 3/98 
CHLOROETHANE ND (0.3 J) ND (0.52 J) ND ND 
1,1-DICHLOROETHANE 100 100 D 67 45 D 37 34 
1,1,1-TRICHLOROETHANE 270 D 390 D 160 J 84 D 65 45 D 
1,1-DICHLOROETHENE 13 14 7 J 7.4 5.4 5.4 

W-12 5/91 2/92 3/95 8/95 12/95 3/96 
iLOROETHANE ND ND NO ND NO ND 
I-DICHLOROETHANE 29 22 D 12 (3.6) (3.0) (3.2) 

1,1-TRICHLOROETHANE 40 D 120 D 38 18 15 16 

1-DICHLOROETHENE 5 (4) (2 J)(0.58 J)(0.53 J)(0.47 J 

L_J Li 

W-02 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO NO NO ND ND NO 
1,1-DICHLOROETHANE 37 53 E 26 11 12 14 
1,1,1-TRICHLOROETHANE 120 D 190 D 120 J 26 16 22 D 
,1-DICHLOROETHENE (3) (3) (0.7 J) (0.51 J) (0.41 J) (0.39 J) 

W-03 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND ND NO NO ND NO 
1,1-DICHLOROETHANE (2) (4) (2) (2.6) (2.3) (3.9) 
1,1,1-TRICHLOROETHANE (4) 8 ND (0.78 J) 9.4 8.5 
1,1-DICHLOROETHENE NO ND NO ND NO NO 

TW-6A 
CHLOROETHANE 
1-DICHLOROETHANE 

1,1,1-TRICHLOROETHANE 
1,1-DICHLOROETHENE 

12 93 
ND 
29 
16 
NO 

W-15 
CHLOROETHANE 
1,1-DICHLOROETHANE 
,1,1-TRI CH LOR OETH AN E 

2/92 
ND 
ND 
ND 
ND 

3/95 
NO 
NO 
ND 

8/95 
NA 
NA 
NA 
NA 

12/95 
NA 
NA 
NA 
NA 

3/96 
NA 
NA 
NA 
N 

SP-2 @  

wooDs 

W-14 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO ND ND NO NA NA 
1,1-DICHLOROETHANE NO ND ND ND NA NA 
1,1,1-TRICHLOROETHANE (4) 5 (4) (3.5) NA NA 

1,1-DICHLOROETHENE NO ND ND ND NA NA 

W-14 
W-13 

W-13 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND ND NO ND NA NA 
1,1-DICHLOROETHANE ND ND NO NO NA NA 
1,1,1-TRICHLOROETHANE (4) 10 ND (2.6) NA NA 
1,1-DICHLOROETHENE ND ND ND NO NA NA 

X. LOCATION 
k/tU/G TANK 

CONC. 
R 

W-09 5/91 2 92 12/93 3/95 8/95 12/95 3 96 
CHLOROETHANE ND 2) 23 (4 DJ) (2.0) (4.2) (1) 
1,1-DICHLOROETHANE 430 0 340 D 23 19 D 13 390 55 

1,1,1-TRICHLOROETHANE 3400 D 1100 D 100 110 DJ 15 5000 D1000 D 
1,1-DICHLOROETHENE 8 J (2) ND ND ND 5.5 (1.2) 

Tw-6C 12/93 
CHLOROETHANE ND 
1,1-DICHLOROETHANE 13 

1,1,1-TRICHLOROETHANE •2 J) 
1,1-DICHLOROETHENE NO 

SP-

q!9 

PIT 

'B-01 

L-04 
1140-

1150. — 

W-04 5/912/92 3/95 B/95 12/95 3/96 
CHLOROETHANE NO ND NO NA ND ND 
1,1-DICHLOROETHANE NO NO NO NA ND ND 
1,1,1-TRICHLOROETHANE NO ND ND NA NO ND 
1,1-DICHLOROETHENE ND NO - NO NA ND NO 

6/27/96 54-PGLRCB 
49405002\49405V01-DWG 

CONC. 

CONC. 

RAILROAD 

W-20 

W-19 
TUSCAROR 
PLASTICS 

CHAIN, UNK FENCE 

W-1e 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO NO ND ND NO 
1,1-DICHLOROETHANE 26 29 24 5.6 14 
1,1,1-TRICIiLOROETHANE 28 68 DJ 38 (3.6) 25 
1,1-DICHLOROETHENE (1) (2) (1.75) ND (1.4) 

❑u,J LjLJL 
—18 

W-25 3/95 8/95 12/95 3/96 
&LOROETHANE NO NO NA NA 
1,1-DICHLOROETHANE 37 18 NA NA 
1,1,1-TRICHLOROETHANE 210 D 42 NA NA 
11-DICHLOROETHENE (2 J) (1.3) NA NA 

W-26 3/95 8/95 12/95 3/96 
CHLOROETHANE ND NO NA NA 
T;1-DICHLOROETHANE 66 43 D NA NA 
1,1,1-TRICHLOROETHANE 140 J 77 D NA NA 
1,1-DICHLOROETHENE 7 J 5.7 NA NA 

X—Y, X FREE ROiA__y__'A 

W-03 —15' W ---2 

SCRAP PILE 

SCRAP PILE 

r  
J )BRICK 

03 

CONC. 

NC PIERS 
• B 

BLDG 

T-06 

CONC. 

ICK PI 

•c•I 

1-B-0 

- 

O,•-••1 90'• WOODS / 

TW-3 7/92 
CHLOROETHANE NO 
1,1-DICHLOROETHANE ND 

1,1,1-TRICHLOROETHANE NO 
1,1-DICHLOROETHENE NO 

(CHAJN 
FENCE 

,BLDG. 

CSR=A—PILE ® T- 03 • I \\ 1 

/ ( 4 •B-05• t \ 

SPILLILEP/ \ T-09® 

APB'/ T-02®•.J J / 

TW-6A 

W-06Q 
40 —6C /> 

SCRAP PILE/ • 

®T-08 

f 

TW-613.13- 04 

l 

PERP 

W-23 12/92 6/93 3/95 8/9512/95 3/96 
CHLOROETHANE NO NO ND NA NA NA 
1,1-DICHLOROETHANE NO ND ND NA NA NA 
1,1,1-TRICHLOROETHANE ND NO NO NA NA NA 

1,1-DICHLOROETHENE ND NO ND NA NA NA 

'W--2 

TW::• m - 

TW-2 7/92 
CHLOROETHANE NO 
1,1-DICHLOROETHANE ND 

1 1 1-TRICHLOROETHANE ND 
11-DICHLOROETHENE (3) 

// 

ew 

W Z24 
=T`" 3 

i 
i 

•i 

4N 

W— 

I (CONC) I SCRAP PILE 

SCRAP PILE / T—01 /'^\•W-0 
L.—.J RAP PI 0 

T-05,/ SPR•AP \ 'Al. > 

SS•N1l,,•1  

NC• 

• p11F 

i 

_J_ 

P— CATC 

W-08 

v• 

W-10 5/91 2/92 3/95 9/95 12/95 3/96 
CHLOROETHANE ND ND (0.4 J) ND NO ND 
1,1-DICHLOROETHANE 10 28 D 36 D 28 13 26 

1,1,1-TRICHLOROETHANE 73 190 D 110 D 100 D 46 88 
1,1-DICHLOROETHENE „0.6 J) (3) (1) ND (0.59 J)(1.1 J) 

W-01 5/91 2/92 3/95 8/95 12/953/96 
CHLOROETHANE ND NO ND ND ff!!D ND 
1,1-DICHLOROETHANE (2) 9 12 17 (1.2) (3.6) 

1,1,1-TRICHLOROETHANE 19 40 D 41 DJ 66 (3.7) 7.4 
1,1-DICHLOROETHENE NO (0.06JXO.09J) ND NO NO 

GRAVEL DRIVE 

X09 

;1-i XCFW  JOK X FEN •-  

LAC; 

/ ` "a& 

—1190• 

11 
rn 
2 

SP-4 

O 
Z 

W-09 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND NO ND ND NA NA 
1,1-DICHLOROETHANE ND NO NO NO NA NA 
1,1,1-TRICHLOROETHANE ND NO NO ND NA NA 
1,1-DICHLOROETHENE ND ND NO ND NA NA 

W-08 5/91 2/923/95 8/95 12/95 3/96 
CHLOROETHANE ND NO ND ND NO NO 
1,1-DICHLOROETHANE (3) 18 J 11 (4.9) 12 D 21 
1,1,1-TRICHLOROETHANE 20 61 D 32 DJ 27 59 D 75 D 
1,1-DICHLOROETHENE (0.1 J) (1 J)(0.4 J) ND (0.90 J) (1.4) 

W-07 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND ND NO NO (0.41 J) (0.44 J) 
1,1-DICHLOROETHANE 6 9 (2) 35 D 34 D 42 D 
1,1,1-11CHLOROEIANE 140 D 29 18 J 160 D 27 D 130 D 
1,1-DICHLOROETHENE ND (0.2 J) NO (1.2) (0.54 J) (1.8) 

W-05 5/91 2/92 3/95 8/95 12/95 3/96 
CHLOROETHANE NO ND NO ND NA NA 
1,1-DICHLOROETHANE NO (0.4 J) (1) NO NA NA 
1,1,1-TRICHLOROETHANE (4) 7 24 DJ (2.0) NA NA 
1,1-DICHLOROETHENE NO ND NO ND NA NA 

W-22 2/92 7/92 3/95 8/95 12/95 3/96 
CHLOROETHANE ND ND ND ND NA NA 
1,1-DICHLOROETHANE NO ND NO NO NA NA 
1,1,1-TRICHLOROETHANE NO ND ND ND NA NA 

1,1-DICHLOROETHENE IND NO NO NO NA NA 

TW-99  12/93  
HiOROETHANE  ND  

1,1-DICHLOROETHANE 13  
,1,1-TRICHLOROETHAN E  
1-DICHLOROETHENE  

24 
ND 

CORTLAND SCHOOL 
• DISTRICT 

=US GARAGE 

y 

JP• 

1200• 

W-24 12/92 6/93 3/95 8/95 12/953/96 
CHLOROETHANE NO NO NO ND _ ND ND 
1,1-DICHLOROETHANE ND NO ND ND NO, ND 
1,1,1-TRICHLOROETHANE ND NO NO ND ND NO 

1,1-DICHLOROETHENE (3) (4) (1) (0.69 J)(3.2) (2.3) 

W-21 2/92 7/92 3/95 8/95 12/95 3/96 
NA CHLOROETHANE NO NO NO ND NA 

1,1-DICHLOROETHANE ND ND ND ND NA NA 
1,1,1-TRICHLOROETHANE ND ND NO NO NA NA 

1,1-DICHLOROETHENE ND NO NO ND NA NA 

Tw-1 7/92 
CHLOROETHANE NO 
1,1-DICHLOROETHANE NO 

1,1,1-TRICHLOROETHANE ND 

1,1-DICHLOROETHENE NO 

LEGEND  

© PUMPING WELL 

® MONITORING WELL 

• TEST BORING 

® TEST PIT 

O STREAM MONITORING POINT 

m TEMPORARY WELL 

280 CONCENTRATION IN ug/L 
EQUIVALENT TO ppb. 

(4) CONCENTRATION DETECTED 
BUT NOT ABOVE STATE OR 
FEDERAL STANDARDS 

J INDICATES ESTIMATED VALUE 

D INDICATES SAMPLE DILUTION 

B INDICATES COMPOUND ALSO 
FOUND IN LABORATORY BLANK 

NA NOT ANALYZED 

ND NOT DETECTED ABOVE 
METHOD DETECTION LIMIT 

NOTES: 

1. ELEVATIONS BASED ON NATIONAL GEODETIC VERTICAL DATUM OF 1929, 

2. LOCATION OF UNDERGROUND STRUCTURES OBTAINED BY FIELD 
MEASUREMENT WHERE POSSIBLE, OTHERWISE OBTAINED FROM OTHER 
SOURCES AND MAY BE APPROXIMATE ONLY. OTHER UNDERGROUND 
STRUCTURES MAY EXIST, THE LOCATIONS OF WHICH ARE PRESENTLY 
UNKNOWN. 

3. CONTOUR INTERVAL - 10 I•LEI. 
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Tw-3 7/92 
1,1-DICHLOROETHENE ND 
1,2-DICHLOROETHENE NO 

TRICHLOROETHENE ND 
VINYL CHLORIDE NO 

X: XREF) 
L LAYER) 
P: 49401SM1 
6/96 SYR-54-YCC RCB 
49405003/49405V02.DWG 

W-17 2/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE NO NO NO NO ND 
1,2-DICHLOROETHENE (1 J) cis-(0.4 J) ND CIS-(O.89 J) cls-(0.32 J) 

TRICHLOROETHENE 19 J 10 16 (4.8) 5.7 
VINYL CHLORIDE NO NO NO NO ND 

W-15 2/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE ND (0.3J) NO (0.21 J) (0.33 J) 
1,2-DICHLOROETHENE NO cis-(0.09 J) NO NO NO 

TRICHLOROETHENE (2) (3) (2.5) (3.1) (2.7) 
VINYL CHLORIDE NO ND NO NO NO 

W-12 
1,1-DICHLOROETHENE 
1,2-DICHLOROETHENE 
TRICHLOROETHENE 

VINYL CHLORIDE 

5/9 
5 
ND 

11 

NO 

2/92 

(4) 
NO 

24 

NO 

3/95 
(2J) 
ND 

10 

ND 

8/95 
0.58J) 
NO 

20 

ND 

12/95 
(0.53J) 

cis-(0.23 J) 

3/96 
(0.47J) 

cis-(0.21 J) 

21 

NO 

22 

ND 

W-03 5/91 2/92 3/95 B/95 12/95 3/96 
1,1-DICHLOROETHENE ND NO NO ND NO NO 
1,2-DICHLOROETHENE NO (0.06 J) NO cis-(0.68 J) NO cis-(0.53J) 

TRICHLOROETHENE (0.3 J) (0.5 J) ND (2) (0.46 J) (0.97 J) 
VINYL CHLORIDE NO NO NO ND NO ND 

"•—  

SP-2 
TW-6A 12/93 

1,1-DICHLOROETHENE NO 
1,2-DICHLOROETHENE ND 
TRICHLOROETHENE NO 
VINYL CHLORIDE ND 

WOODS 

W-14 5/91 2/92 3/95 8/95 12/95 3/95 
1,1-DICHLOROETHENE NO NO NO NO NA NA 
1,2-DICHLOROETHENE NO NO ND ND NA NA 

TRICHLOROETHENE NO NO NO NO NA NA 

VINYL CHLORIDE NO NO ND NO NA NA 

t6. 
W-13 5/91 2/92 3/95 8/95 12/953/96 

1,1-DICHLOROETHENE ND NO NO NO NA NA 
1,2-DICHLOROETHENE NO NO NO NO NA NA 

TRICHLOROETHENE NO NO NO NO NA NA 
VINYL CHLORIDE ND ND NO NO NA NA 

WOODS 

W-1 
W-13 

W-19 2/92 3/95 8/95 12/95 3/96 
(3.5 J) 1,1-DICHLOROETHENE 12 8 6.7 J (2.7) 

1,2-DICHLOROETHENE (0.2 J) cls-(0.1 J) ND cis-(2.4 J) NO 
TRICHLOROETHENE (0.7 J) (07 J) NO (4.3) (1.4 J) 
VINYL CHLORIDE NO NO ND NO NO 

W-20 
1,1-DICHLOROETHENE 
1,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

2/92 
ND 
NO 
ND 
I 

W-17 W-17 

3/95 8/95 12/95 3/98 
NO NA NA NA 
NO NA NA NA 

W-11 5/91 2/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE 13 14 7J 7.4 5.4 5.4 
1,2-DICHLOROETHENE NO NO ND NO NO NO 
TRICHLOROETHENE ND (0.3 J) ND (0.23 J) ND ND 
VINYL CHLORIDE ND NO NO NO NO NO 

W-02 5/91 2/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE 3) 3) (0.7J) (0.51 J) (0.41 J) (0.39 J) 
1,2-DICHLOROETHENE (0.1 J) ND NO NO NO NO 

TRICHLOROETHENE (0.5 J (0.6 J) (1 J) (0.94 J) (0.33 J) (0.47 J) 
NYL CHLORIDE NO ND NO NO ND ND 

W-15 
1  1-DICHLOROETHENE 
1,2-DICHLOROETHENE  
TRICHLOROETHENE 
VINYL CHLORIDE 

2 •2 
NO 
NO 
NO 
NO 

3/95 8/95 12/95 
ND NA NA 
ND NA NA 
NO  NA NA 
NO NA NA 

3/96 
NA 
NA 
NA 
NA 

W-1 

_j 

W-20 

W-19 
TUSCARORA 

PLASTICS 

RAIN , DNK FENCE 

W-16 2/92 3 95 8/95 12/95 3/96 
1.4) 1,1-DICHLOROETHENE 1) 2) (1.75) NO 

1,2-DICHLOROETHENE 29 cis-6 cis- 5.7 cis-7.2 cis-7.2 
TRICHLOROETHENE 19 10 11 (3) 8 
VINYL CHLORIDE 2 (0.4 J) NO NO ND 

—18 

W-25 3/95 8/95 12/95 3/96 
11-DICHLOROETHENE 2 J) 1.3) NA NA 
1,2-DICHLOROETHENE NO NO NA NA 
TRICHLOROETHENE ND (0.56 J) NA NA 
VINYL CHLORIDE NO ND NA NA 

W-26 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE 7 J 5.7 NA NA 
•2-DICHLOROETHENE ND ND NA NA 
TRICHLOROETHENE NO (1.4) NA NA 
VINYL CHLORIDE ND NO NA NA 

RAILROAD 

u 

rAP•RCX. LOCATION 
U/G TANK 

W-06 5/91 2/92 12/93 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE 8J (2) NO ND ND 5.5 1.2 
1,2-DICHLOROETHENE 56 32 DJ NO NO cis-(0.84 J)cis-8.6(cis-1.3) 

TRICHLOROETHENE 45 8 16 (2 J) (2 DJ) (1.7) 18 5.7 
VINYL CHLORIDE NO ND NO NO ND ND NO 

TW-6C 2/93 
1,1-DICHLOROETHENE NO 
1,2-DICHLOROETHENE (4 J) 
TRICHLOROETHENE 5 J 
VINYL CHLORIDE ND 

CONC. 

NC. 

ONC PIER 

BLDG. 

T-06 

CONC PR \T—O&C. 

X_X_ ••r. .,. X--% 

W-03  W-15'' 
—W—Z:-2 

—\•• SCRAP PILE 

SCRAP I-ILE 

II BRICK 
)BLDG 

®T-10 

CONC 

fS ICK 

LONC.I 

E. 
PILE 

W-06 

'BLDG.( 

W1̀ -•5= 

I 

8449,• 

19C RAP PILE i 

T-05®/ SPREP 
T-Q\4® ^.•. 'd • 

®T-03 ` •'SCRAP 'I• • ( r W (i • 

B-050 I 
/\• PILLEE \\ \ T—  09 ® / 

/ r 
/PI•I/ T-02®x.; J / i 

-}CHN 
T L r-IFENAIC E 

u TW-68 9B-04 
TW-6A 

6-02 

W-04 5/912/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE NO NO NO NA NO NO 
1,2-DICHLOROETHENE ND NO ND NA ND NO 

TRICHLOROETHENE NO ND NO NA NO ND 
VINYL CHLORIDE ND NO NO NA ND ND 

SP-1 
1141` 

"SM-_ 

1170- -4160-'' —  IyOODS 

TW-6C 
SCRAP PILE 

®T-08 

l 

PER 

W-23 12/92 6/93 3/95 8/9512/95 3/96 
1,1-DICHLOROETHENE NO NO NO NA NA NA 
1,2-DICHLOROETHENE NO NO NO NA NA NA 

TRICHLOROETHENE ND NO ND NA NA NA 
VINYL CHLORIDE NO NO NO NA NA NA 

W 23 

TW-3 

/ 

1 000 

®TW--1 

- 2 4 

TW-2 7/92 
1,1-DICHLOROETHENE (3) 
1,2-DICHLOROETHENE cis- 79 D 

TRICHLOROETHENE ND 

VINYL CHLORIDE NO 

i 

SCRAP PILE 

T-01 l ̂  \ 
\SCRAP PI 

ra 

2 

118p 

W-0 

-1190' 

P — CATC 

W-08• 

W-10 5/91 2/92 395 8/95 12/95 3/96 
1,1-DICHLOROETHENE (0.6 J) (3) (1) NO (0.59 J) (1.1 J) 
1,2-DICHLOROETHENE ND ND NO NO ND NO 
TRICHLOROETHENE (0.7 J) (1) (0.7 J) (0.81 J) (0.58 J) ND 
VINYL CHLORIDE NO NO ND NO ND NO 

W-01 
1,1-DICHLOROETHENE 
,2-DICHLOROETHENE 

5/91 
NO 
ND 

2/92 
(0.06 J) 

NO 

3/95 8/95 12/95 3/96 
(0.09 J) 

ND 
ND 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 
ND 
ND 

TRICHLOROETHENE 
VINYL CHLORIDE 

(0.2 J) 
NO 

(0.1 DJ) 
NO 

(0.2 J) 
ND 

GRAVEL DRIVE 

I-09 

LINK FEN 

_ X—X C• -- 

't7 

1• 

SP-4 

2 

W-09 
1-DICHLOROETHENE 
,2-DICHLOROETHENE 
TRICHLOROETHENE 
VINYL CHLORIDE  

5  91 2/92 3/95 8/95 12/95 
NO NO NO NO NA  
ND 
NO 
ND 

ND 
NO 
NO 

ND 
NO 
NO 

ND 
NO 
NO 

NA 
NA 
NA 

3/96 
NA 
NA 
NA 
NA 

W-D6 5/91 2 92 3/95 8/95 12/95 3/96 
(1.4) 1,1-DICHLOROETHENE (0.1 J) 1 J) (0.4 J) ND (0.90 J) 

1,2-DICHLOROETHENE ND ND NO NO ND NO 
TRICHLOROETHENE (0.03 J) (0.2 J) ND NO ND (0.46J) 
VINYL CHLORIDE ND NO ND ND ND ND 

W-07 5/91 2/92 3/95 8/95 12/95 3/96 
1 1-DICHLOROETHENE NO (.2 J) NO (1.2) (0.54 J) (1,8) 
1,2-DICHLOROETHENE ND NO NO NO NO NO 
TRICHLOROETHENE (1) (0.2 J) NO (0.81 J) (0.4 J) (0.81 J) 
VINYL CHLORIDE NO NO NO NO NO ND 

W-D5 5/91 2/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE NO ND NO NO NA NA 
1,2-DICHLOROETHENE ND NO NO NO NA NA 
TRICHLOROETHENE (1) (0.6 J) (1) (2.5) NA NA 
VINYL CHLORIDE NO NO NO ND NA NA 

W-22 2/92 7/92 3/95 8/95 1.2/95 3/96 
1,1-DICHLOROETHENE NO NO NO ND NA NA 
1,2-DICHLOROETHENE NO NO NO NO NA NA 
TRICHLOROETHENE (3) (3) (4) (4.2) NA NA 

VINYL CHLORIDE NO NO ND NO NA NA 

TW-BB 12/93 
1i-DICHLOROETHENE NO 
1_2-DICHLOROETHENE NO 

TRICHLOROETHENE NO 
VINYL CHLORIDE ND 

3 

CORTLAND SCHOOL 
DISTRICT 

" S GARAGE 

T20O• 

W-21 2/92 7/92 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE ND ND NO NO NA NA 
1,2-DICHLOROETHENE ND NO NO NO NA NA 

TRICHLOROETHENE NO NO NO (0.25 J) NA NA 
VINYL CHLORIDE NO NO ND NO NA NA 

TW 1 7/92 
1,1-DICHLOROETHENE NO 
1,2-DICHLOROETHENE cis-(0.2 J) 

TRICHLOROETHENE (0.3 J) 

VINYL CHLORIDE NO 

W-24 12/92 6 93 3/95 8/95 12/95 3/96 
1,1-DICHLOROETHENE (3) 4) (1) (0.691) (3.2) (2.3) 
1,2-DICHLOROETHENE NA cis-79 D cis- 37 D cis-42 D cis-99 D cls-52 D 

trans-(3.3) trans-9.4 D trans-7 
TRICHLOROETHENE 70 DJ 200 D 93 D 40 D 200 D 130 D 

VINYL CHLORIDE 31 27 D 8 7 19 13 

Q 

IE 

280 

(4) 

J 

D 

B 

NA 

ND 

NOTES: 
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  W-16 ... B/95 12/95 ......1..3/96... 
IRON, TOTAL   1600 (160) NA _.•.__ ..---- ......_. 
IRON SOLUBLE   NO  (60) NA  
MANGANESE TOTAL__,__.,, 60  (20) NA 

MANGANESE SOLUBLE~ ND (20) . NA 
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NOTES: 

1.MAY 1991 SAMPLES ONLY ANALYZED IN TOTAL SPATE AND IN 
FEBRUARY 1992 EVENT ONLY GROUND-WATER FROM SELECTED 
WELLS ANALYZED IN FILTERED/UNFILTERED STATES. 

2. ELEVATIONS BASED ON NATIONAL GEODETIC VERTICAL DATUM 
OF 1929. 

3. LOCATION OF UNDERGROUND STRUCTURES OBTAINED 
BY FIELD MEASUREMENT WHERE POSSIBLE, OTHERWISE 
OBTAINED FROM OTHER SOURCES AND MAY BE 
APPROXIMATE ONLY. OTHER UNDERGROUND STRUCTURES 
MAY EXIST, THE LOCATIONS OF WHICH ARE 
PRESENTLY UNKNOWN. 

4.CONTOUR INTERVAL = 10 FEET. 
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BLASLAND, BOLICK & LEE, INC. 
engineers & scientists 

Transmitted Via U.S. Postal Service 

December 26, 1996 

Mr. Mark Granger 
United States Environmental Protection Agency 
29Q Broadway, 20th Floor 
New York, New York 10007-1866 

Re: Rosen Site 
August 1996 Ground-Water. Sampling and Analysis Event" 
Project 4: 0494 494.05 92 

Dear Mr. Granger: 

This letter reports the results of the August 1996 ground-water sampling and analysis event conducted at the 
Rosen Site in Cortland, New York. This ground-water sampling and analysis event was conducted to further 
evaluate the concentration trends of volatile organic constituents (VOCs) and to evaluate indicators of intrinsic 
biodegradation. 

This letter contains the following sections: 

• A ground-water sampling and analysis section summarizing the activities completed during this event; 

• A results section presenting the analytical results for this event; 

• A discussion section evaluating the VOC concentration trends and intrinsic biodegradation; and 

• A summary section. 

Ground-Water Sampling and Analysis  

Blasland, Bouck & Lee, Inc. (BBL) collected ground-water samples from seven wells (W-02, W-04, W-06, W-
11, W-18, W-19, W-23) on August 21 and 22, 1996. These wells were selected to represent ground-water 
quality conditions upgradient of the site, at the site, at the downgradient perimeter of the site, and downgradient 
of the site along the ground-water flow path at the center of the area containing VOCs in ground water as 
follows: 

• Upgradient wells W-24 and W-04 were selected to monitor impacted ground water associated with the 
former city of Cortland dump and non-impacted ground water, respectively. 

• On-site well W-06 was selected to monitor the trends of VOCs at the site near a source of 1,1,1-
trichloroethane (TCA). 

6723 Towpath Road • P.O. Box 66 • Syracuse. NY 13214-0066 
Tel (315) 446-9120 • Voice Mail (315) 446-2570 • Fax (315) 449-0017 • Offices Nationwide 



V 

Mr. Mark Granger 
December 26, 1996 

Page 2 of 12 
ta96&+o.r 

• Perimeter wells W-02 and W-11 were selected to monitor the distribution of VOCs in the upper and lower 

sections of the upper outwash. 

• Downgradient wells W-18 and W-19 were selected to monitor the distribution of VOCs in the upper and 

lower sections of the upper outwash. 

BBL sampled the seven wells in accordance with procedures set forth in the Remedial Investigation (RI) 
Sampling and Analysis Plan (SAP) (Blasland & Bouck Engineers, P.C., December 1990), as modified by 
Attachment 1 for low-flow sampling procedures. Mr. Todd Miller of the United States Geological Survey 
(USGS) conducted oversight of the field activities on behalf of the United States Environmental Protection 

Agency (USEPA). 

For this sampling event, ground-water samples from seven monitoring wells were analyzed for Target Compound 
List (TCL) VOCs by USEPA Contract Laboratory Program-Statement of Work (CLP-SOW) 10/92 Superfund 
Analytical Methods for Low Concentration Water for Organic Analysis. In addition, the ground-water samples 
from seven monitoring wells were analyzed for total organic carbon (TOC) by USEPA SW-846 Method 9060. 
TOC was analyzed as an indicator of environmental conditions for intrinsic biodegraration. Recra Environmental, 
Inc. (Recra) performed the VOC CLP and TOC analyses. BBL validated the VOC CLP data, using the 

procedures set forth in the RI SAP. 

In addition, MICROSEEPS analyzed ground-water samples from seven wells for dissolved gases (carbon dioxide, 
nitrogen, dissolved oxygen, methane, and sulfide) in ground water as indicators of intrinsic biodegradation. These 

samples were analyzed using method AM15.01. 

Additionally, Galson Laboratories (Galson) analyzed ground-water samples from seven wells for sulfate, iron, 
manganese, alkalinity, and total suspended solids (TSS). Sulfate was determined during the December 1995 
ground-water sampling event to be an appropriate indicator of intrinsic biodegradation at the Rosen site. Sulfate 
was analyzed using USEPA Method 375.4. Filtered and unfiltered iron and manganese were analyzed by USEPA 
Method 200.7. Ferric (1ll)/ferrous(Il) iron and manganese (WM were estimated from the filtered and unfiltered 
metal results. The different oxidation states of iron and manganese were also used as indicators of intrinsic 
biodegradation. Alkalinity in ground water was analyzed by USEPA Method 3 10. 1 to support and evaluate the 

dissolved gases data. 

In addition to the standard field parameter measurement (pH, temperature, and conductivity), BBL measured 
dissolved oxygen (DO) and turbidity. DO, pH, and temperature were used to assess the environmental conditions 
for intrinsic biodegradation, while turbidity was used to assess the condition of the samples submitted for total 
metals analysis. Oxidation-reduction potential (ORP) was intended to be measured during this sampling event; 
however, the ORP could not be measured due to equipment problems. 

Quality assurance/quality control (QA/QC) samples, which include field duplicates, trip blanks, field blanks 
(required due to the use of non-dedicated pumps for the low-flow sampling method), laboratory fortified blanks, 
and matrix spike/matrix spike duplicates, were also analyzed for the VOC CLP samples. A trip blank was 
included in each cooler containing samples for VOC analyses, while other QA/QC samples were analyzed at a 

rate of one per 20 samples or one per day for VOC CLP analyses. 
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On behalf of USEPA, Mr. Todd Miller, USGS, collected the following ground-water split samples: 

Well Analyses 

W-06 TCL VOCs and unfiltered Target Analyte List (TAL) metals 

W-19 TCL VOCs and unfiltered TAL metals 

W-24 TCL VOCs and unfiltered TAL metals 

These analyses were performed by Buck Environmental Laboratories, Inc. (Buck), and the results of these 
analyses are included as Attachment 2. To evaluate the consistency of the primary sample (i.e., those collected 
by BBL) and the USEPA split sample results, the relative percent difference (RPD) between the detections was 
calculated. This comparison is included in the results section of this report. 

BBL utilized two different sampling methods at well W-06 to assess the possible variation in VOC 

concentrations. These VOC samples were obtained as follows: 

• Pump Sampling: The first sample was obtained after the removal of seven well volumes and the 
stabilization of the field parameters. The pumping rate was decreased to approximately 0.1 gallons per 
minute (gpm) and allowed to stabilize. The sample was collected through dedicated tubing. 

• Bailer Sampling: The pump was removed from the well, and a dedicated Teflon bailer was used to obtain 

a duplicate VOC sample. 

The VOC concentrations of the sample obtained through the pump and the duplicate sample obtained through 
the bailer are compared in the results section of this report. 

Prior to initiating ground-water sampling, BBL obtained a complete round of water levels. At the time of this 
sampling event, both Perplexity Creek and its tributary were dry. Table 1 presents water level measurements 

from March 1991 through August 1996. 

Figure 1 is a potentiometric surface map constructed from the August 21, 1996 data to depict the water table. 
As indicated on Figure 1, ground water flowed generally to the north-northeast on this date. A hydraulic gradient 
of 0.011 ( 11.12 ft. divided by 1030 ft.) was calculated between well W-06, on site, and well W-18, downgradient 
of the site. Both the ground-water flow direction and hydraulic gradient are consistent with those observed during 

the RI and post-RI sampling events. 

Results  

This section summarizes the analytical results of this sampling event as follows: 

• VOC results; 

Indicators of intrinsic biodegradation including iron, manganese, sulfate, TOC, and dissolved gases with 

supporting alkalinity data; 
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• Field parameter measurements; and 

• Split sample results. 

VOCs  

Ground-water analytical data for the eight detected VOCs are presented in Table 2. Consistent with 
previous sampling results, the VOCs detected in the ground-water samples included TCA, trichloroethene 
(TCE), and their degradation products [ 1, 1 -dichloroethane (DCA), 1, 1 -dichloroethene ( 1,1-DCE), 1,2-
dichloroethene (1,2-DCE), and vinyl chloride (VC)]. Specifically, DCA is a degradation product of TCA; 
1,2-DCE and VC are degradation products of TCE. 1,1-DCE can result from the degradation of either 
TCA or TCE. Figures 2 and 3 present TCA and associated degradation product concentration 
distributions and TCE and associated degradation product concentration distributions, respectively. 

In addition to TCA, TCE, and their degradation products, one other VOC was detected at a low 
concentration in the ground-water samples collected during this sampling event: tetrachloroethene (PCE). 
PCE was only detected at one well (W-18) at an estimated concentration of 0.33 micrograms per liter 

(ug/L). 

As indicated in Table 2, three VOCs exceeded the federal maximum contaminant levels (MCLs): TCA 
at well W-06 (240 in sample/840 in duplicate ug/L, MCL=200 ug/L); TCE at wells W-06 (9.4 ug/L in 
sample/22 ug/L in duplicate, MCL=5 ug/L), W-18 (10 ug/L, MCL=5 ug/L), and W-24 (57 ug/L, MCL=5 
ug/L); and VC at well W-24 (6.3 ug/L, MCL=2 ug/L). 

VOC concentrations were also compared to the New York State ground-water standards. These standards 

are the same as the federal standards for PCE, TCE, and VC and are similar for 1,1-DCE; however, the 
New York State standards are more stringent for TCA, DCA, and 1,2-DCE. As indicated in Table 2, TCA 
and its degradation product DCA exceeded the more stringent New York State standard of 5 ug/L at wells 
W-02 (30 ug/L and 22 ug/L), W-06 (240/840 ug/L and 56/190 ug/L), W-11 (41 ug/L and 29 ug/L), W-18 
(30 ug/L and 16 ug/L), and W-19 (83 ug/L and 16 ug/L). Cis-1,2-DCE was detected at concentrations 
above the New York State standard of 5 ug/L, but below the federal MCL of 70 ug/L at downgradient well 
W-18 (5.8 ug/L) and upgradient well W-24 (25 ug/L). l,l-DCE was observed at well W-19 (6.2 ug/L) 
at a concentration above the New York State standard of 5 ug/L, but below the federal MCL of 7 ug/L. 

Indicators oflntrinsic Biodegradation  

Table 3 and Figure 4 summarize the inorganic analytical results including iron, manganese, and sulfate. 
Upgradient total iron concentrations ranged from 120 ug/L at well W-24 to 250 ug/L at well W-04. 
Soluble iron was not detected at either of the upgradient wells. Iron was also detected at well W-06 and 
downgradient perimeter wells W-02 and W-11. At well W-06, total iron was observed at 1,300 ug/L, 
while soluble iron was not detected At well W-11, total iron was observed at 5,900 ug/L and soluble iron 
was observed at 5,600 ug/L. Iron concentrations at well W-02, the water table well in the cluster with well 
W-11, were lower at 5,300 ug/L for total iron and 280 ug/L for dissolved iron. Total and soluble iron were 

not detected at either of the downgradient wells (W-18 and W-19). 

Neither total nor soluble manganese was detected in the samples at upgradient well W-04, but were 
detected at 460 ug/L and 540 ug/L, respectively, at upgradient well W-24. At on-site well W-06, total 
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manganese was observed at 12 ug/L, while soluble manganese was not detected. Concentrations of 
manganese were higher at the northern site perimeter and downgradient of the site. The highest manganese 
concentrations were observed at well W-19, where total and soluble manganese were 1,600 ug/L. Lower 
concentrations of total and soluble manganese were observed at the water table well W-18 in the cluster 
with well W-19, at 540 ug/L. Total and soluble manganese were also observed at the well W-02/W-11 
cluster. Comparable concentrations of total and soluble manganese were observed at each well, 950 ug/L 
(total) and 1,000 ug/L (soluble) at well W-02 and 940 ug/L (total and soluble) at well W-11. 

Sulfate concentrations at the nor-them site perimeter and downgradient of the site ranged from 128,000 
ug/L at wells W-02 and W-18 to 348,000 ug/L at well W-11 and 654,000 ug/L at well W-19. Based on 
the observed variation of sulfate concentrations at this well cluster and at the cluster comprised of wells 
W-18 and W-19, the sulfate concentrations appear to be higher near the bottom of the upper outwash unit 
than at the water table. During this sampling event, upgradient concentrations of sulfate were 110,000 
ug/L at well W-02, representing non-impacted ground water, and 132,000 ug/L at well W-24, representing 
impacted upgradient ground water. At well W-06, sulfate concentrations were 68,300 ug/L. 

As indicated in Table 2, TOC concentrations ranged from 1,800 ug/L at upgradient well W-04 to 2,900 
ug/L at northern perimeter well W-02. At upgradient well W-24, the TOC concentration was 2,500 ug/L. 

Table 4 presents the dissolved gases analytical results, including carbon monoxide, methane, nitrogen, 
sulfide, carbon dioxide, and oxygen. Carbon monoxide and methane were not detected in the ground-water 
samples. Nitrogen concentrations ranged from 18,700 ug/L at well W-11 to 22,200 ug/L at well W-19. 
Sulfide was detected at well W-02 at 900 ug/L, well W-04 at 510 ug/L, and at well W-18 at 1,090 ug/L. 
Upgradient concentrations of carbon dioxide were 18,200 ug/L at well W-04 and 33,200 ug/L at well W-
24. At on-site well W-06, the carbon dioxide concentration was 33,000 ug/L. Downgradient perimeter 
concentrations of carbon dioxide were 35,600 ug/L at well W-02 and 33,800 ug/L at well W-11. 
Downgradient of the site, carbon dioxide concentrations were 21,500 ug/L at well W-18 and 38,200 ug/L 
at well W-19. Upgradient concentrations of oxygen were 5,450 ug/L at well W-04 and 1,210 ug/L at well 
W-24. At on-site well W-06, the dissolved oxygen concentration was 3,760 ug/L. Downgradient 
perimeter concentrations of oxygen were 1,160 ug/L at well W-02 and 960 ug/L at well W-11. 
Downgradient of the site, oxygen concentrations were 1,210 ug/L at well W-18 and 1,110 ug/L at well 

W-19. 

Alkalinity ranged from 210,000 ug/L to 250,000 ug/L at all wells sampled except for wells W-06 and W-
24, where the alkalinity concentrations were 300,000 ug/L. 

TSS concentrations were not detected at wells W-06, W-18, W-19, and W-24 (detection level of 4,000 
ug/L). TSS concentrations of 8,000 ug/L, 13,000 ug/L, and 26,000 ug/L were observed at wells W-04, 

W-11, and W-02, respectively. 

Field Parameters 

Field parameters were measured during well purging and at the time of sampling. The measurements 
obtained at the time of sampling are presented in Table 5. Ground-water samples were collected at an 
average conductivity of 1.1 milliSiemens per centimeter (mS/cm), DO concentration of 1.3 milligrams per 
liter (mg/L), temperature of 11 degrees Celsius, and turbidity of 8 ± 10 nephelometric turbidity units 
(NTUs). The pH of ground-water samples ranged from 6.6 to 7.1 standard pH units. The highest DO 
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concentration of 4.0 mg/L was observed during this sampling event at upgradient well W-04, followed by 
2.2 mg/L at well W-06. The DO concentrations at the remaining wells were 1.0 mg/L or less. 

Split Sample Results  

As previously mentioned, ground-water split samples were collected on behalf of USEPA for VOCs and 
unfiltered TAL metals at wells W-06, W-19, and W-24. These results are included as Attachment 2. The 
RPD between the primary ground-water sample detections and the split sample detections was calculated 
to provide an indication of the sample comparability. Based on USEPA CLP data review guidelines (SOP 
No. HW-2, Revision 11, Region II, January 1992 and National Functional Guidelines for Inorganic Data 
Review, February 1994), an RPD of less than 50 percent is considered within acceptable limits for 
inorganic ground-water duplicate samples. As there is no defined acceptable RPD limit for VOCs (SOP 
No. HW-6, Revision 8, Region II, January 1992 and National Functional Guidelines for Organic Data 
Review, February 1994), the 50 percent RPD is used here as a screening limit. An acceptable RPD for 

split samples sent to different laboratories would be expected to be somewhat higher than an acceptable 

RPD for duplicate samples analyzed by the same laboratory. 

As indicated in Table 6, for the VOC results from Recra and Buck where VOCs detected at non-qualified 
concentrations and at both laboratories, the RPDs are within acceptable limits except for the TCA, DCA, 
and WE results from well W-06. Total iron and manganese were the only inorganic constituents for 
which there are primary and split sample results. The RPDs for inorganic constituents are within 
acceptable limits, except for the iron results from well W-24. Those concentrations with RPDs outside 

generally accepted limits are still within a factor of 3.2. 

Duplicate Sample Results  

As indicated in Table 2, the VOC results for the well W-06 sample and duplicate sample are less similar 

than those observed during the March 1996 sampling event. The RPDs range from 80.3 to 111.1 percent, 
which are not typically considered within the acceptable limits for duplicate sample results. However, the 
primary sample was collected with a bailer and the duplicate was collected with a pump, additional 
variation is possible. The split sample collected at well W-06 was also collected with a bailer. In general, 
the sample obtained through the bailers had higher VOC concentrations than the sample obtained through 
the pump. During previous comparisons, the opposite trend was obsened. The RPDs for VOCs collected 
using different sampling methods (i.e., pump vs. bailer) during the March 1996 event were less than 30 
percent. The higher RPDs for the August 1996 sampling event may be attributable to minor variations 

in sampling or laboratory analytical techniques. 

Discussion  

The following discussions provide an evaluation of the following: 

• VOC concentration trends; and 
• Intrinsic biodegradation. 
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VOC Concentration Trends 

Figures 3 and 4, respectively, show the concentration trends of TCA and WE and their degradation 
products. From May 1991 to August 1996, the VOC concentrations have generally decreased with time. 
However, in December 1995, VOC concentration increases were observed -- most notably at well W-06 
for TCA and at well W-24 for TCE. Since December 1995, two ground-water sampling events have been 
conducted in March 1996 and in August 1996. In both events, VOC concentrations at wells W-06 and 
W-24 are lower than those observed in December 1995 and similar at the other wells sampled. VOC 
concentration trends upgradient of the site at impacted well W-24, on site at well W-06, at the 
downgradient perimeter at wells W-02 and W-11, and downgradient of the site at wells W-18 and W-19 

are discussed below. 

At upgradient well W-24, WE and its degradation products have generally decreased in concentration 
from June 1993 (200 ug/L of TCE, 79 ug/L of 1,2-DCE; and 27 ug/L of VC) to August 1995 (40 ug/L. 
of TCE, 43.5 ug/L of 1,2-DCE, and 7 ug/L of VC). In December 1995, TCE and its degradation products 
increased in concentration (200 ug/L of TCE, 108,4 ug/L of 1,2-DCE, and 19 ug/L of VC). Since 
December 1995, concentrations of TCE and its degradation products have decreased in the March 1996 
(130 ug/L of TCE, 59 ug/L of 1,2-DCE, and 13 ug/L of VC) and the August 1996 (57 ug/L of TCE, 27.3 
ug/L of 1,2-DCE, and 6.3 ug/L of VC) sampling events. From March 1996 to August 1996, TCE, 1,2-

DCE, 1,1-DCE, and VC concentrations decreased approximately a half an order of magnitude. 

At on-site well W-06, TCA and its degradation products have generally decreased in concentration from 
May 1991 (3,400 ug/L of TCA and 430 ug/L of DCA) to August 1995 ( 15 ug/L of TCA and 13 ug/L of 
DCA). In December 1995, TCA and its degradation products increased in concentration (5,000 ug/L of 
TCA and 390 ug/L of DCA). Since December 1995, concentrations of TCA and its degradation products 
have decreased in the March 1996 and August 1996 sampling events. In the March 1996 and August 
1996 sampling events, TCA concentrations decreased ( 1,000 ug/L compared to 240 ug/L), and DCA 
concentrations remained similar (55 ug/L to 56 ug/L). At well W-06, TCE and its degradation products 
have generally decreased in concentration from May 1991 (45 ug/L of TCE and 56 ug/L of 1,2-DCE) to 
August 1995 ( 1.7 ug/L of TCE and 0.84 ug/L of 1,2-DCE). In December 1995, TCE and its degradation 
products increased in concentration ( 18 ug/L of WE and 8.6 ug/L of 1,2-DCE). Since December 1995, 
concentrations of TCE and its degradation products have decreased in the March 1996 and August 1996 
sampling events. From March 1996 to August 1996, TCE concentrations remained similar (5.7 ug/L to 
9.4 ug/L); no TCE degradation products were detected in the August 1996 sampling event. 

At perimeter wells W-02 and W-11, TCA and its degradation products have generally decreased in 
concentration from February 1992 (390 ug/L of TCA and 100 ug/L of DCA at well W-11 and 190 ug/L 
of TCA and 53 ug/L of DCA at well W-02) to August 1996. In the March 1996 and August 1996 
sampling events, TCA and DCA concentrations remained similar (45 ug/L compared to 41 ug/L for TCA 
and 34 ug/L compared to 29 ug/L for DCA) at well W-11, and TCA and DCA concentrations at well W-
02 remained similar (22 ug/L compared to 30 ug/L of TCA and 14 ug/L compared to 22 ug/L of DCA). 

At downgradient wells W-18 and W-19, TCA and its degradation products have generally decreased in 
concentration from February 1992 (260 ug/L of TCA and 86 ug/L of DCA at well W-19'and 68 ug/L 
[March 1995] of TCA and 26 ug/L of DCA at well W-18) to August 1996. In the March 1996 and 
August 1996 sampling events, TCA and DCA concentrations remained approximately the same or 
increased slightly (62 ug/L compared to 83 ug/L of TCA and 26 ug/L compared to 38 ug/L of DCA) at 
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well W-19, and TCA and DCA concentrations at well W-18 remained approximately the same (25 ug/L 
compared to 30 ug/L of TCA and 14 ug/L compared to 16 ug/L of DCA). 

As discussed in the previous ground-water sampling reports, the observed VOC concentration increases 
in December 1995 were likely the result of increased leaching of residual constituents in existing source 
areas of TCA on site near well W-06 and of TCE off site and upgradient near well W-24. TCA 
concentrations at well W-06 appear to be more strongly correlated to precipitation than water table 
fluctuation, while TCE concentrations at well W-24 appear to be correlated to both precipitation and 
water table fluctuations. 

Figures 5 and 6 provide graphs of TCA and TCE concentrations, ground-water levels, and precipitation 
data from April 1991 to August 1996. For the period where quarterly data have been obtained (March 
1995 to August 1996), there is an apparent correlation between the precipitation amounts and the 
concentration trends. Concentrations were lower in the first three quarters of 1995 when there was less 
precipitation, and concentrations were higher in the last quarter of 1995 following periods when there was 
more precipitation. This trend is generalized, because the amount of precipitation is not necessarily 
equivalent to the amount of infiltration (i.e., the passage of water through the ground surface into the soil). 
It is the infiltration of water into the subsurface that leads to the leaching or partitioning of constituents 
from the soil into the ground water. The amount of precipitation that becomes infiltration is dependent on 
the ground surface conditions (e.g., vegetation, snow/ice cover, topography) and evapotranspiration. 
Seasonal changes such as frozen ground conditions, variations in vegetation, or the rate of 
evapotranspiration, will therefore lead to seasonal changes in the amount of infiltration for a given amount 
of precipitation. Changes in the amount of infiltration results in changes to the amount of constituents 
leached into the ground water. For example, at well W-06, the precipitation prior to the December 1995 
sampling event caused increased leaching of the VOC source near this location resulting in increases 
and/or the maintenance of similar TCA and TCE concentrations. However, the precipitation prior to the 
March 1996 event did not appear to cause increased leaching of the VOC source near this location, which 
could be attributed to less infiltration due to frozen ground surfaces or lesser amounts of precipitation. 
Likewise, the precipitation prior to the August 1996 event did not appear to cause increased leaching of 
the VOC source near this location, which could be attributed to less infiltration due to evapotranspiration 
or ground conditions. 

Intrinsic Biodegradation 

Chlorinated hydrocarbons such as TCA and TCE can be biodegraded through three pathways: through 
use as an electron acceptor, through use as an electron donor, or through co-metabolism. The electron 
acceptor reactions are the most important processes for the intrinsic biodegradation of chlorinated 
hydrocarbons such as TCA and TCE. During microbial respiration under neutral pH conditions, electron 
acceptors tend to be used in order of decreasing energy yield, as follows: oxygen (OZ), nitrate (NOO, 
manganese (IV) and iron (III) oxides, sulfate (SO,), and carbon dioxide (CO ). In addition, organic 
compounds such as TCA and TCE can be used as electron acceptors directly. Trends in oxygen, nitrogen, 
manganese and rion, sulfur, and carbon compound (hydrocarbons and carbon dioxide) concentrations and 
distributions in the ground water are use to evaluate intrinsic biodegradation at the Rosen site. These 
trends are discussed for the ground-water flow path extending from upgradient well W-04 to on-site well 
W-06, downgradient perimeter wells W-02 and W-11, and to downgradient off-site wells W-18 and W-19. 
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Field DO concentrations measured during this sampling event decreased along the ground-water flow path 
from 4.0 mg/L at well W-04, to 2.2 mg/L at on-site well W-06, to 0.3 mg/L at perimeter well W-11, and 
to 0.3 at downgradient off-site well W-19. Dissolved oxygen gas measured in the laboratory during this 
sampling event decreased along the flow path from 5.45 mg/L at well W-04, to 3.76 mg/L at on-site well 
W-06, to 0.96 mg/L at perimeter «-ell W-11, and to 1.11 mg/L at downgradient perimeter well W-19. The 
dissolved oxygen data trends suggest that oxygen is being used up as an electron acceptor along the flow 
path. The dissolved oxygen concentrations suggest residual oxygen may be competing with other electron 

acceptors. 

In previous sampling events, no trends were noted for nitrogen compounds. Nitrate was detected during 
one of two events where this parameter was analyzed at upgradient well W-04 and on-site well W-06. 
Nitrate was not detected in two sampling events at perimeter wells W-02 and W-11 and off-site well W-
19. Nitrate was detected (200 ug/L and 400 ug/L) at off-site well W-18. Dissolved nitrogen gas 
concentrations measured during this sampling event along the flow path increased slightly on site and at 
the perimeter of the site. Nitrogen gas concentrations were 18,900 ug/L at upgradient well W-04, 21,800 
ug/L at on-site well W-06, 21,800 ug/L at perimeter well W-02, 18,700 ug/L at perimeter well W-11, 
19,700 ug/L at downgradient well W-18, and 22,200 ug/L at downgradient well W-19. The lack of nitrate 
in background ground water suggests that nitrate is likely not the primary electron acceptor. The slight 
increase in nitrogen gas, coupled with previous nitrate concentration measurements, could indicate that 
limited nitrate reduction is occurring on site and at the downgradient perimeter. 

ORP measurements could not be obtained during this sampling event; however, in previous sampling 
events the ORP measurements indicated that reducing conditions are ,present. The ORP results from 

previous sampling events are summarized below. 

Well ORP Value Range (mV) 

W-04 87 to 153 

W-06 -492 to 300 

W-02 0.6 to 88 

W-11 -11 to 12 

W-18 34 to 120 

W-19 78 to 314 

Based on these ORP results, the environmental conditions at the Rosen site are conducive for the reduction 
of manganese oxides (ORP values in the 200 mV range) and iron oxides (ORP values in the 20 mV range) 
and possibly sulfate (ORP values in the -200 mV range). Manganese (IV), iron (111), and sulfate, which 
are generally present at the site, likely act as electron acceptors in microbial respiration. These electron 
acceptors can be used by a variety of microbes that have the capability to reductively dehalogenate 
chlorinated compounds (Bouwer, 1993). For the purposes of this evaluation, the concentrations of the 
lower manganese and iron oxidation states [i.e., iron and manganese (II)] were approximated by the 
corresponding filtered (soluble) concentrations. The higher oxidation state concentrations were determined 
by subtracting the filtered (soluble) concentration from the unfiltered (total) concentration. 
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Manganese concentrations (total) increased during this sampling event along the flow path from not 
detected at upgradient well W-04; 12 ug/L at on-site well W-06; 950 and 940 ug/L at perimeter wells W-
02 and W-11; and 540 and 1,600 ug/L at downgradient wells W-18 and W-19. At the downgradient wells 
(perimeter and off site), manganese (II) was the predominant oxidation state observed. Iron concentrations 
(total) also increased during this sampling event along the flow path from 250 ug/L at upgradient well W-
04; 1,300 ug/L at on-site well W-06; and 5,300 and 5,900 ug/L at perimeter wells W-02 and W-11. 
However, neither total nor soluble iron was detected at downgradient wells W-18 and W-19. At the 
upgradient well W-04, on-site well W-06, and perimeter well W-02, iron (III) was the predominant 
oxidation state. However, at perimeter well W-11, iron (II) was the predominant oxidation state. This 
may indicate that iron (III) is being used as an electron acceptor. 

Sulfate concentrations decreased than increased along the flow path during this sampling event from 
110,000 ug/L at upgradient well W-04; 68,300 ug/L at on-site well W-06; 128,000 and 348,000 ug/L at 
perimeter wells W-02 and W-11; and 128,000 and 654,000 ug/L at downgradient wells W-18 and W-19. 
In general, higher sulfate concentrations were observed in the downgradient wells that are screened in the 
lower portion of the upper outwash (e.g., wells W-11 and W-19). Dissolved sulfide gas was present at 
upgradient well W-04 (5 10 ug/L), perimeter well W-02 (900 ug/L), and downgradient well W-18 (1,090 
ug/L). Sulfide gas was not detected at the other wells sampled during this event. These sulfide 
concentrations suggest limited sulfate reduction is occurring. These data trends suggest the reduction of 
manganese and iron oxides is occurring at the site, and possibly sulfate reduction is occurring in the 
vicinity of well W-06. 

For heterotrophic microorganisms to gain energy and grow, the transport of electrons from a donor to an 
acceptor occurs. This source of electron donors is primarily from organic compounds, but not the higher 
oxidized compounds such as TCA or TCE. Therefore, sources of native and/or anthropogenic carbon are 
required. The TOC concentrations indicate 1,800 ug/L of presumably native carbon is present in the flow 
system (TOC concentration at W-04), with slightly higher TOC concentrations at the site (2,700 ug/L at 
well W-06), at the downgradient perimeter (2,900 ug/L at well W-02 and 2,400 ug/L at well W-11) and 
off-site downgradient (2,000 ug/L at well W-18 and 2,600 ug/L at well W-19). The higher concentrations 
of TOC could indicate the contribution of anthropogenic carbon from the site. 

Under reducing conditions, halogenated compounds such as TCA can also act as electron acceptors. In 
this process, the halogen (chlorine for TCA) is removed and replaced with hydrogen. When halogenated 
compounds act as electron acceptors, the presence of parent and degradation products provides data to 
evaluate the degree of microbial activity in the dehalogenation process. The presence of TCA, TCE, DCA, 
1,2-DCE, and VC along the flow path suggests that reductive dechlorination is occurring at the site and 
upgradient of the site due to microbial activity. In general, parent compound TCA is more predominant 
at well W-06 near a TCA source than further downgradient along the flow path. 

Methane was not detected in the dissolved gases. The lack of methane indicates methanogenesis is not 
occurring at the site, which is supported by the ORP data (i.e., environmental conditions may not be 
reducing enough). 

Carbon dioxide gas concentrations measured during this sampling event increased along the flow path 
from 18,200 ug/L at upgradient well W-04; 33,000 ug/L at on-site well W-06; 35,600 ug/L at W-02 and 
3 3,8 00 ug/L at W-11 (perimeter wells); and 21,500 ug/L at W-18 and 38,200 ug/L at W-19 (off-site 
downgradient wells). Since methanogenesis is not likely occurring at the site (where carbon dioxide would 
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be used as the electron acceptor), the increase in carbon dioxide could be the result of the complete 
reduction of organic compounds, including TCA. 

Alkalinity remained at a fairly consistent concentration along the flow path during this sampling event 
from 240,000 ug/L at upgradient well W-04, to 300,000 ug/L at on-site well W-06, to 240,000 ug/L and 
210,000 ug/L at perimeter wells W-02 and W-11, and to 230,000 ug/L and 250,000 ug/L at off-site wells 
W-18 and W-19. The pH dropped slightly along the flow path from 7.1 at upgradient well W-04 to 6.8 
and 6.6 at perimeter wells W-02 and W-11, respectively. A slight increase in pH was observed at 
downgradient well W-18 and W-19 (i.e., 7.0 and 6.8). As a result of carbon dioxide production, alkalinity 
would be expected to increase while pH decreased, which may be observed at on-site well W-06. 

Summary 

Based on the results of this and previous ground-water sampling events, the following observations can be made: 

• Only three VOCs exceeded federal MCLs during this sampling event: TCA at well W-06; TCE at wells 
W-06, W-18, and W-24; and VC at well W-24. Exceedances at well W-24 represent upgradient impacts. 
The only VOC that currently exceeds the federal MCL downgradient of the site is TCE at well W-18. 

• VOC concentrations in ground water have generally decreased with time, as a result of natural attenuation 
(i.e., a combination of volatilization, hydrolysis, dehalogenation, and biodegradation) and hydrodynamic 
dispersion. Increased VOC concentrations observed on site in December 1995 (e.g., at well W-06) are 
attributed to increased leaching of a residual source. The increased leaching, which is linked to infiltration 
of precipitation, can be eliminated by installation of an engineered cap to cover the source area. 

Downgradient VOC concentrations did not increase in response to the on-site December 1995 increased 
concentrations. Instead, these downgradient VOC concentrations have continued to decrease or remained 

similar. 

• Intrinsic biodegradation is occurring at the site, based on the combined evidence listed below. 

The presence of TCA and TCE and their degradation products at the site, indicates that reductive 
dehalogenation is occurring at the site due to biological activity. 

► DO trends suggest that oxygen is being depleted along the flow path from well W-04 to W-19. 

► ORP data indicates that reducing conditions generally exist at the site. Based on the observed 
ranges of ORP values, manganese (IV), iron (III), and sulfate, which are generally present at the 
site, likely act as electron acceptors in microbial respriation. Further, under such reducing 
conditions, halogenated compounds such as TCA and TCE are also acting as electron acceptors. 

► Concentrations of possible electron acceptors [i.e., iron (III) and manganese (IV)] generally 
decreased to the northern perimeter, while reduced species [i.e., iron (II) and manganese (11)] 
generally increased Concentrations of possible electron acceptor sulfate generally increased to the 
northern perimeter and downgradient of the site. Sulfide, a reduced species, was observed at 
perimeter well W-02 and downgradient well W-18. This data suggests that limited sulfate 

BLASLAND, BOLICK & LEE, INC. 

engineers & scientists 



Mr. Mark Granger 
December 26, 1996 

Page 12 of 12 
I496840T 

reduction may occur in the vicinity of well W-06, while iron (W) and manganese (IV) reduction may 
occur in the vicinity of the northern site perimeter. 

If you have any questions or comments regarding the information presented herein, please contact Mr. Charles 
Poole. 

Very truly yours, 
BLASLAND, BOUCK & LEE, INC. 

a-•" F, (• 
Nancy/E. Gensky 
Associate 

NEG/gap 

Attachments 

cc: Mr. Charles Poole, CPRP Group Coordinator, Overhead Door Corporation 
CPRP Group (Distribution List) 
Mr. Robert K. Goldman, P.E., Blasland, Bouck & Lee, Inc. 
Mr. David W. Hale, Blasland, Bouck & Lee, Inc. 
Ms. Lynette B. Molcry, Blasland, Bouck & Lee, Inc. 
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TABLE 1 

GROUND-WATER/SURFACE-WATER ELEVATIONS 

ROSEN SITE 

CORTLAND, NEW YORK 

r• 

Well TOIC Elev. 3/4191 3/14191 3/19/91 4116/91 6/10191 8/16191 2/10/92 . 6/22/92 1217/92 12/28/94 12129/94 1/4196 1119/95 2/28/95 7/31195 12/12195 3113/96 8121/96 

W-01 1124.30 1113.86 1111.14 1111.09 1110.78 1109.35' 1105.81 1108.63 1109.65 1110.95 1110.14 1110.24 1110.01 1111.65 1109.90 1106.13 1108.53 1109.35 1107.77 
W-02 1125.69 1115.66 1114.10 1113.83 1113.48 1112.33 1108.07 1111.62 1112.47 1114.22 1114.25 1114.09 1113.93 1115.17 1113.33 1108.54 1112.66 1113.57 1111.10 
W-03 1128.44 1118.71 1117.27 1116.75 1116.08 1115.39 1110.57 1114.01 NA NA NA 1116.68 1117.09 1119.45 1114.84 1110.87 1116.66 1117.42 1112.6E 
'W-04 1138.12 1134.89 1133.87 1133.74 1133.22 1133.02 1120.59 1133.82 1132.17 1134.48 NA 1134.76 1134.42 1135.13 1135.19 NA 1134.07 1134.20 1128.9< 
1W-05 1130.84 1124.62 1117.65 1117.61 1116.43 1114.99 1109.05 1114.34 1114.62 1117.88 1116.65 1116.51 1116.39 1119.18 1115.51 1109.41 1113.87 1114.83 1112.03 
W-06 1131.43 1127.73 1123.24 1122.51 1121.97 1121.61 1114.94 1120.93 1121.09 1126.29 1123.54 1123.31 1123.10 1126.54 1124.20 1115.43 1122.45 1122.30 1118.63 
W-07 1125.87 1117.56 1114.56 1114.45 1113.90 1112.82 1107.82 1111.67 1112.42 1114.42 1113.70 1113.68 1113.56 1115.61 1113.10 1108.73 1111.39 1112.14 1110.23 
'W-O8 1123.61 1111.03 1110.22 1109.60 1109.23 1108.76 1105.54 1107.85 1108.76 1109.66 1109.06 1108.99 1108.81 1109.82 1108.60 1105.77 1107.89 1108.59 1107.15 
W-09 1123.57 1111.60 1110.42 1110.22 1109.80 1109.97 1105.76 1108.17 1109.07 1110.45 1109.66 1109.60 1109.43 1110.50 1109.09 1106.13 1108.36 1109.15 1107.68 
W-10 1123.36 1115.54 1113.36 1113.17 1112.81 1112.18 1108.09 1111.16 1111.75 1113.26 1112.70 1112.64 1112.51 1113.86 1112.25 1108.37 1111.38 1111.90 1110.25 
W-11 1124.47 1112.39 1111.77 1111.38 1111.05 1110.88 1107.46 1109.44 1110.70 1111.87 1111.48 1111.24 1111.10 1111.99 1109.74 1107.86 1110.32 1111.24 1109.54 
W-12 1127.63 1114.35 1113.53 1113.26 1112.97 1112.68 1109.02 1111.14 1112.47 1113.86 1113.08 1113.06 1112.92 1114.02 1112.55 1109.30 1112.26 1113.21 1111.1E 
W-13 1132.21 1126.18 1123.09 1122.29 1121.89 1121.78 1114.29 1120.61 1121.47 1125.16 1123.43 1123.22 1122.81 1129.09 1126.81 1114.47 1123.01 1122.69 1118.16 
W-14 1132.19 1124.10 1122.49 1122.03 1121.51 1121.60 1115.09 1119.79 1121.28 1123.39 1122.39 1122.23 1122.08 1124.58 1122.57 1115.41 1121.91 1122.37 1118.94 
W-15 1125.02 NA NA NA NA NA NA 1109.59 1111.10 1112.06 1111.42 1111.31 1111.18 1112.06 1110.81 1107.95 1110.46 1111.39 1109.70 
W-16 1122.63 NA NA NA NA -NA NA 1108.67 1110.27 1111.11 1110.44 1110.26. 1110.18 1110.71 1109.85 1107.71 1109.65 1111.00 1109.29 
W-17 1122.28 NA NA NA NA NA NA 1108.28 1109.96 1111.66 1109.99 1109.95 1109.83 1110.43 1109.52 1107.59 1109.46 1110.65 1109.08 
W-18 1120.86 NA NA NA NA NA NA 1107.09 1108.42 1109.31 1108.52 1108.42 1108.29 1109.04 1108.01 1106.15 1107.88 1108.86 1107.51 
W-19 1120.67 NA NA NA NA NA NA 1106.70 1108.21 1108.85 1108.24 1108.12 1108.00 1108.54 1107.69 1105.76 1107.48 1108.56 1107.16 
W-20 1120.63 NA NA NA NA NA NA 1106.60 1108.13 1108.55 1108.24 1108.08 1107.98 1108.41 1107.78 1105.67 1107.03 1109.10 1107.09 
W-21 1144.42 NA NA NA NA NA NA 1117.46 1123.57 1130.16 1130.55 1130.27 1130.13 1131.08 1129.87 1125.36 1117.89 1130.60 1125.11 
W-22 1135.35 NA NA NA NA NA NA 1115.91 1115.52 1118.79 1126.23 1117.70 1117.36 1120.40 1116.67 1110.50 1114.74 1115.81 1112.87 
"1W-23 .1137.44 NA NA NA NA NA NA NA NA 1128.92 1127.51 1128.14 1127.44 1128.37 1126.81 NA NA NA NA 
W-24 1137.16 NA NA NA NA NA NA NA NA 1127.94 1125.39 1127.16 1126.36 1127.22 1125.32 1118.38 1122.37 1125.48 1121.32 
W-25 1124.50 NA NA NA NA NA NA NA NA NA 1112.73 1112.60 1112.50 1113.67 1112.03 1108.45 1111.59 1112.39 1110.42 
W-26 1124.60 NA NA NA NA NA NA NA NA NA 1111.96 1111.85 1111.69 1112.75 1111.31 1108.15 1110.88 1111.79 1109.92 

Stream 

Point 

Top, Stream 

Point Elev. 
314191 ' 3114191 3/19/91 4116/91 6/10191 8/16/91 2/10/92 5122192 12/7/92 12/28/94 12/29194 1/11/95 1/19/95 2/28/95 7/31195 12/12/95 3113196 8/21196 

SP-1 1136.30 NA NA 1134.80 1134.80 1134.80 NA NA 1135.49 NA NA NA NA NA NA NA NA NA NA 
SP-2 1120.80 NA NA 1120.10 1120.10 1119.40 NA NA NA NA NA NA NA NA 1120.20 NA NA NA NA 
SP-2A 1124.16 NA NA NA NA NA NA NA NA NA NA NA 1120.56 1121.68 NA NA NA NA NA 
SP-3 1117.70 NA NA 1115.60 1115.60 1115.40 NA NA NA NA NA NA NA NA NA NA NA NA NA 
SP-3A 1120.01 NA NA NA NA NA NA NA NA NA NA NA 1118.46 NA NA NA NA NA NA 
SP-4 1117.20 NA NA 1116.10 1115.80 1115.80 NA NA NA NA NA NA NA NA NA NA NA NA NA 

SP-5 1121.80 NA NA NA NA NA NA NA NA NA NA NA 1119.05 1119.26 1119.70 NA NA NA NA 

NOTES: 

Elevations are in feet above mean sea level based on National Geodetic Vertical Datum of 1929. 

NA - Indicates water elevations were not measured. 

TOIC - top of Inner casing 
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TABLE 2 

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND WATER - AUGUST 1996 

ROSEN SITE 
CORTLAND, NEW YORK 

° :• •; at z 'r Z'n + ' le  

^:•; .•}.. ++s ,.L`"`•. wS a••rivi'C,++. •; 
Compound,. ; T# .  

4•..  New York State 
Standa d Guidance 

f1 +—:"* 
Values rr . 

a MCI_s/MCLGs • / 
F 
r '7 

a r "3' 

W 02 

-^'• i; 
8/21196 

W 04 

:• • `.af; 
8121%96: 

W-. 
 ° ,°: •,,: r>'r va•,. 

8%22)96V:: 96 

W06(DUP) 

•P,>j, 

„ '8/22/9 8 

' W-11 

 Bl21/96 

W-18, 

` 8/21196..8122/96 

W-19 
-. 

W-24 

8/22/96 
Volables 
1,1,1-Trichloroethane 5 200/200 (G) 30 D 1 U ;::°; ;:' 240: 840 41 30 D 83 4 U 
1,1-Dichloroethane 5 22 1 U 56 190 29 16 38 4 U 
1,1-Dichloroethene 5 7/7 (G) 1.4 1 U 101.11 50 U 4.1 1.8 6.2 4 U 
ds-1,2-Dichloroethene 5 70!70 (G) I U 1 U 10 U 50 U 4 U 5.8 4 U 25 
Tetrachloroethene 5 5/0 (G) 1 U 1 U 10 U 50 U 4 U 0.33 J 4 U 4 U 
Vans-1,2-Dichloroethene 5 100/100 (G) I U 1 U 10 U 50 U 4 U 1 U 4 U 2.3 J 
Trichloroethene 5 510 (G) 0.48 J 1 U .: _9.4 J :... y;• 22.J, ;.. 4 Ug;_70 0. 4 U 57 
Vinyl chloride 2 2/0 (G) 1 U 1 U 10 U 50 U 4 U 0.39 J 4 U 6.3 

Other 
Total Organic Carbon 2900 1800 2700 NA 2400 2000 2600 2500 

NOTES: 

All concentrations in micrograms per liter (ug/L); equivalent to parts per billion (ppb). 
Results presented represent the best result from the original and dilution runs. 
The following volatile organic compounds were also analyzed, but were not detected in the ground-water samples: 

1,1,2,2-Tetrachloroethane 1,4-Dichlorobenzene 

1,1,2-Tdchloroethane 2-Butanone 

1,2-Dibromo-3-chloropropane 2-Hexanone 
1,2-Dibromoethane 4-Methyl-2-pentanone 
1,2-Dichlorobenzene Acetone 
1,2-Dichloroethane Benzene 
1,2-Dichloropropane Bromochloromethane 
1,3-Dichlorobenzene Bromodichloromethane 

D = Identifies compounds identified in an analysis at a secondary dilution factor. 
J = Indicates an estimated value. 
U = Identifies compounds that were not detected. The value presented is the detection limit. 
DUP = Duplicate sample. 
NA = Not Analyzed. 

Bold Indicates NYSDEC standards exceeded; shading Indicates federal MCLs exceeded. 

References: 

Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomelhane 
Chloroethane 
Chloroform 

Chloromethane 
cis-1,3-Dichloropropene 
Ethylbenzene 
Methylene chloride 
Styrene 
Toluene 
trans-1.3-Dichloropropene 
Xylenes, Total 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and Operation Guidance Series ( 1.1.1), 
Ambient Water Quality Standards and Guidance Values [designated by (G)], October 1993. 

MCLs (Maximum Contaminant Levels), MCLGs (Maximum Contaminant Level Goals, designated by (G)], and SMCLs [Secondary Maximum Contaminant Levels, designated by (S)], 
according to the Code of Federal Regulations, Protection of the Environment 40, Part 141, July 1, 1991, and the Drinking Water Regulations and Health Advisories, Office of 
Water, U.S. Environmental Protection Agency, May 1995. 
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TABLE 3 

GROUND-WATER INORGANIC CONSTITUENT ANALYTICAL RESULTS - AUGUST 1996 

ROSEN SITE 

CORTLAND, NEW YORK 

New York State 

Standards/Guidance 
Values 

MCLs/MCLGs W-02 

8/21/96 

W-04 

8/21/96 
W-06 
8/22/96 

W-11 
8/21/96 

W-18 

8/21!96 

W-19 

8/22/96 
W-24 
8122/96 

Iron 300 300(S) 5,300 250 1,300 5,900 100 U 100 U 120 
Iron, Dissolved 300 300(S) 280 100 U 200 U 5,600 100 U 100 U 200 U 
Manganese 500 50(S) 950 10 U 12 940 540 1,600 460 
Manganese, Dissolved 500 50(S) 1,000 10.0 10 U 940 540 1,600 540 
Sulfate 250,000 250,000 128,000 110,000 68,300 348,000 128,000 654,000 132,000 
Total Alkalinity NA NA 240,000 240,000 300,000 210,000 230,000 250,000 300,000 
Total Suspended Solids NA NA 26,000 8,000 4,000 U 13,000 4,000 U 4,000 U 4,000 U 

NOTES: 

All concentrations in micrograms per liter (ug/L); equivalent to parts per billion (ppb). 
U = The constituent was not detected above the reported detection limit. 

Bold indicates NYSDEC standards exceeded; shading indicates federal MCLs exceeded. 

References: 

Standard and Guidance values are according to the New York State Department of Environmental Conservation, Division of Water Technical and 
Operation Guidance Series ( 1.1.1), Ambient Water Quality Standards and Guidance Values (designated by (G)), October 1993. 

MCLs [Maximum Contaminant Levels], MCLGs [Maximum Contaminant Level Goals, designated by (G)], and SMCLs (Secondary Maximum 

Contaminant Levels, designated by (S)), according to the Code of Federal Regulations, Protection of the Environment 40, Part 141, July 1, 1991, 
and the Drinking Water Regulations and Health Advisories, Office of Water, U.S. Environmental Protection Agency, May 1995. 
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TABLE 4 

GROUND-WATER DISSOLVED GASES ANALYTICAL RESULTS - AUGUST 1996 

ROSEN SITE 

CORTLAND, NEW YORK 

W-02 

8/21/96 

W-04 

8/21/96 

W-06 

8/22/96 

W-11 

8/21/96 

W-18 

8/21/96 

W-19 

8/22/96 
W-24 

8/22/96 _ 

Carbon Dioxide 35,600 18,200 33,000 33,800 21,500 38,200 33,200 
Carbon Monoxide 400 U 400 U 400 U 400 U 400 U 400 U 400 U 
Methane 70 U 70 U 70 U 70 U 70 U 70 U 70 U 
Nitrogen 21,800 18,900 20,400 18,700 19,700 22,200 20,400 
Oxygen 1,160 5,450 3,760 960 1,210 1,110 1,210 
Sulfide  900 510 200 U 200 U 1,090 200 U 200 U 

NOTES: 

All concentrations in micrograms per liter (ug/L); equivalent to parts per billion (ppb). 
U = The constituent was not detected above the reported detection limit. 
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TABLE 5 

FIELD PARAMETERS 

AUGUST 1996 GROUND-WATER SAMPLING EVENT 

ROSEN SITE 
CORTLAND, NEW YORK 

Well .Date  , Conductivity 

mS/cm '' 

DO 

mg/L 

ORP 

my 

pH 

S. U. 

Temperature 

Celsius 

Turbidity 

NTU 
W-02 8/21/96 0.69 1.0 NA 6.8 11 4 
W-04 8/21/96 0.73 4.0 NA 7.1 10 5 
W-06 8/22/96 1.11 2.2 NA 7.0 11 8 
W-11 8/21/96 1.70 0.3 NA 6.6 8 2 
W-18 8/21/96 0.79 0.4 NA 7.0 14 2 
W-19 8/22/96 1.41 0.3 NA 6.8 10 4 
W-24  8/22/96 1.14 0.6 NA 7.0 11 29 

NOTES: 

Field measurements were made at the time of sampling. 
NA - Not available. 

mS/cm = MilliSiemens per centimeter. 

mg/L = Milligrams per liter, equivalent to parts per million (ppm). 
mV = Millivolts. 

S.U. = Standard pH units. 
NTU = Nephelometric turbidity units. 
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TABLE 6 

COMPARISON OF SPLIT SAMPLE RESULTS 

ROSEN SITE 

CORTLAND, NEW YORK 

Well 

Sample Type 
W-O6 W-19 W-24 

FS SPLIT RPD FS SPLIT RPD FS SPLIT RPD 

Volatiles 

1,1,1-Trichloroethane 240 75 104.8 83 58 35.5 ND 0.2 NA 
1,1-Dichloroethane 56 25 76.5 38 28 30.3 ND ND NA 
1,1-Dichloroethene ND 0.4 NA 6.2 6.0 3.3 ND 6.0 NA 
cis- 1,2-Dichloroethene ND NA NA ND NA NA 25 NA NA 
Tetrachloroethene ND 0.1 NA NO ND NA ND ND NA 
trans- 1,2-Dichloroethene ND NA NA ND NA NA 2.3 ND NA 
Trichloroethene 9.4 4.0 80.6 ND 0.5 NA 57 46 21.4 
Toluene ND ND NA ND 0.2 NA ND 0.1 NA 
Vinyl Chloride NO ND NA NO NO NA 6.3 7.0 10.5 

Inorganics 
Aluminum NA 55.5 NA NA 54.8 NA NA 149 NA 
Antimony NA 61 NA NA 13.1 NA NA ND NA 
Arsenic NA ND NA NA ND NA NA 25.9 NA 
Barium NA 99.7 NA NA ND NA NA 15.5 NA 
Beryllium NA ND NA NA ND NA NA ND NA 
Cadmium NA ND NA NA ND NA NA ND NA 
Calcium NA 116500 NA NA 287000 NA NA 133300 NA 
Chromium NA 84.6 NA NA ND NA NA 6.1 NA 
Cobalt NA ND NA NA ND NA NA NO NA 
Copper NA ND NA NA ND NA NA ND NA 
Iron 1300 868 39.9 NO 94.7 NA 120 393 106.4 
Lead NA ND NA NA ND NA NA ND NA 
Magnesium NA 23960 NA NA 18620 NA NA 30940 NA 
Manganese 12 8.2 37.6 1600 1625 1.6 460 .397 14.7 
Mercury NA NO NA NA ND NA NA ND NA 
Nickel NA 13.4 NA NA ND NA NA ND NA 
Potassium NA 3288 NA NA 1344 NA NA 2422 NA 
Selenium NA 11.8 NA NA 7.9 NA NA 15.9 NA 
Silver NA ND NA NA ND NA NA ND NA 
Sodium NA 82620 NA NA 21730 NA NA 634 NA 
Thallium NA ND NA NA ND NA NA ND NA 
Vanadium NA ND NA NA ND NA NA ND NA 
Zinc NA ND NA NA ND NA NA ND NA 

Notes: 

Concentrations in micrograms per liter (ug/L); equivalent to parts per billion ( ppb). 
NO = Not detected. 

NA = Not analyzed. 

FS = Primary field sample. 

RPD = Relative percent difference. 

Includes only those analyses where a parameter was detected in either the primary sample or the split sample. 

Primary samples analyzed by Recra Environmental (VOCs) or Galson (Inorganics). Split samples analyzed by Buck Laboratories. 

Data qualifiers are not included in this table. 
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MANGANESE. SOLUBLE 432 50 290 NA 
NIIAATE ND NO NA HA 
SUAFAT (A 1,000) 3]000 (1000001 u 

0/95 12/95 3/96 

BON, TOTAL (73 W) (170) NA 
IRON, SOLUBLE NO (x0) NA 
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NA 
NA 
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NA 

6/95 12/95" 3/9e 8/96 

Nu[ IRON. TOTAL (50) NA NA NA 
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SULFAT (57,000) NA NA NA 280 

a/95 12/96 3/96 
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FIGURE 5 

TCA Concentration vs. Water Table Elevation at Well W-06 
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FIGURE 6 

TCE Concentration vs. Water Table Elevation at Well W-24 
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FIGURE 7 
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