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Harrison Subresidency Site - NYSDEC Spill NO: 94-07349 
Town of Harrison Westchester County, New York 
Petroleum Spill Remediation Summary Report 

Dear Mr. Roma: 

Lawler, Matusky & Skelly Engineers LLP (LMS) is pleased to submit this report for your 
use. The purpose of this report is to summarize the information necessary to assess 
groundwater conditions after the discontinuation of the air spargelsoil vapor extraction 
system in October 2002. 

Prior to startup of the air sparging/soil vapor extraction system (May 2000) monitoring 
wells MW-I though MW-9, sparge wells SP-1 through SP-4 and an off-site well PC-1 
were sampled and analyzed for baseline concentrations of benzene, toluene, 
ethylbenzene, xylenes (BTEX) and methyl tert-butyl ether (MTBE). A temporary well, 
GP-2, was installed (and also sampled) subsequent to the January 2002 survey. 

The system operated until October 2002 when it was shut down for the January 2003 
groundwater survey and has remained off-line thereafter. Three sample surveys (Rounds 
1 through 3, January 2001, May 2001 and January 2002) for BTEXMTBE were 
conducted from system startup to system shut down. Three sample surveys (Rounds 4 
though 6, January 2003, September 2003 and May 2004) for BTEXJMTBE have been 
conducted since the system was shut down. 
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Sampling Procedures 

Please refer to previous reports for sampling procedures as they have not changed since 
baseline sampling was conducted in May 2000. 

Summary of Analytical Results 

Monitoring wells, sparge wells, an off-site well and one temporary well were sampled 
and analyzed for BTEX and MTBE (Attachment A). The following is a summary of the 
analytical data collected subsequent to system shut-down (Rounds 4 through 6). This data 
has been compared to baseline data and data collect prior to shut down (Rounds 1 though 
3) to help assess the effectiveness of the process of natural attenuation on the degradation 
of BTEX and MTBE in the groundwater. All BTEX and MTBE analytical data (baseline 
though round six) is summarized in Table 1. 

Total BTEX 

There have not been any total BTEX concentrations detected in this well since the system 
was shut down. ~ e s u l t s  fiom previous sampling rounds (1 though 3) also indicate that 
there were no detectable concentrations of total BTEX in the groundwater samples 
collected from4his upgradient well. 

There have not been any total BTEX concentrations detected in this well since the system 
was shut down. MW-2 had a baseline BTEX concentration of 17 parts per billion (ppb) 
and a first round concentration of 4 ppb. All subsequent rounds (2 though 6)  had non- 
detectable concentrations of total BTEX. A 100% reduction of total BTEX has been 
achieved at MW-2 since the baseline sampling event. 

The analytical results indicate that there was a decrease in the total BTEX concentration 
detected in MW-3 fi-om 156 ppb (Round 3) to 132 ppb (Round 4). There was an increase 
the fifth round of sampling (181 ppb) and a decrease in the total BTEX concentration 
detected in MW-3 in the sixth round of sampling May 2004 (77 ppb). In general the total 
BTEX concentration detected in this well has decreased since the system was shut down. 
MW-3 is located at the center of the plume and a 92% reduction of total BTEX has been 
achieved at MW-3 since the baseline sampling event. 

The analytical results indicate that there was an increase in the total BTEX concentration 
detected in MW-4 from non-detected (Round 3) to 17 ppb (Round 4). There was a 
decrease in the fifth round of sampling conducted in September 2003 (ND) and an 



insignificant increase in the total BTEX concentration detected in MW-4 in the sixth 
round of sampling May 2004 (1 ppb). In general, the total BTEX concentration detected 
in this well has decreased since the system was shut down. A 97% reduction of total 
BTEX has been achieved at MW-4 since the baseline sampling event. 

The analytical results indicate that there was an increase in the total BTEX concentration 
detected in MW-5 from 4 ppb (Round 3) to 250 ppb (Round 4). There was a decrease in 
the fifth round of sampling conducted in September 2003 (ND) and an increase in the 
total BTEX concentration detected in MW-5 in the sixth round of sampling conducted in 
May 2004 (143 ppb). The total BTEX concentration detected in this well has increased 
since the system was shut down. However, there have been spikes in the total BTEX 
concentration since May 2000 and the overall trend indicates there has been a decrease in 
total BTEX in MW-5 since the baseline sampling event (916 ppb). MW-5 is located in 
the center region of the plume and an 84% reduction of total BTEX has been achieved at 
MW-5 since the baseline sampling event. 

The analytical results indicate that there was an increase in the total BTEX concentration 
detected in MW-6 from 30 ppb (Round 3) to 94 ppb (Round 4). There was a decrease in 
the fifth round of sampling conducted in September 2003 (16 ppb) and an increase in the 
total BTEX concentration detected in MW-6 in the sixth round of sampling conducted in 
May 2004 (128 ppb). The total BTEX concentration detected in this well has increased 
since the system was shut down. However, the overall trend indicates there has been a 
decrease in total BTEX in MW-6 since the baseline sampling event (225 ppb). A 43% 
reduction of total BTEX has been achieved at MW-6 since the baseline sampling event. 

The analytical results indicate there have been no detections of total BTEX in this well 
since the baseline sampling event. A 100% reduction of total BTEX has been achieved at 
MW-7 since the baseline sampling event. 

The analytical results indicate that there was a decrease in the total BTEX concentration 
detected in MW-8 from 7 ppb (Round 3) to 3 ppb (Round 4). There was a decrease in the 
fifth round of sampling conducted in September 2003 (1 ppb) and an increase in the total 
BTEX concentration detected in MW-8 in the sixth round of sampling May 2004 (57 
ppb). The total BTEX concentration detected in this well has increased since the system 
was shut down. However, the overall trend indicates there has been a decrease in total 
BTEX in MW-8 since the baseline sampling event (396 ppb). An 86% reduction of total 
BTEX has been achieved at MW-8 since the baseline sampling event. 



There have been no detections of total BTEX in MW-9. 

There have been no detections of total BTEX in the off-site well PC-1. 

SP-I 

The sparge well, SP-1, has silted up, almost to the water table. Therefore the analytical 
data (Round 4) is not reliable and samples were not collected from this well subsequent 
to this sampling round. This well has been abandoned. 

SP-IB 

The analytical results indicate that there has been an increase in the total BTEX 
concentration detected in SP-1B from 1 ppb (Round 2) to 11 ppb (Round 4). There was 
an increase in the total BTEX concentration in the fifth round of sampling in September 
2003 (38 ppb) and a decrease in the total BTEX concentration in the sixth round of 
sampling May 2004 (10 ppb). The total BTEX concentration detected in this well has 
increased since the system was shut down. However, the overall trend indicates there has 
been a slight decrease in total BTEX in SP-1B since the baseline sampling event (11 
ppb). A 9% reduction of total BTEX has been achieved at SP-1B since the baseline 
sampling event. However, the results indicate that although there has only been a 9% 
reduction of the BTEX concentration in this well since the system was shut down, the 
concentrations detected are below the target effluent criteria. 

The analytical results indicate that there was a decrease in the total BTEX concentration 
detected in SP-2 fiom 58 ppb (Round 3) to 15 ppb (Round 4). There was a decrease in the 
fifth round of sampling conducted in September 2003 (13 ppb) and an increase in the 
total BTEX concentration detected in SP-2 in the sixth round of sampling May 2004 (61 
ppb). The total BTEX concentration detected in this well has slightly increased since the 
system was shut down. However, the overall trend indicates there has been a decrease in 
total BTEX in SP-2 since the baseline sampling event (217 ppb). A 72% reduction of 
total BTEX has been achieved at SP-2 since the baseline sampling event. 

The analytical results indicate there have bee no detections of total BTEX in SP-3 since 
the system was shut down. A 100% reduction of total BTEX has been achieved at SP-3 
since the baseline sampling event. 



The analytical results indicate that there was an increase in the total BTEX concentration 
detected in SP-4 from 5 ppb (Round 3) to 34 ppb (Round 4). There was a decrease in the 
fifth and sixth sampling rounds (ND) conducted in September 2003 and May 2004. The 
total BTEX concentration detected in this well has decreased since the system was shut 
down. A 100% reduction of total BTEX has been achieved at SP-4 since the baseline 
sampling event. 

There have been no detections of total BTEX in the temporary well GP-2. 

MTBE 

With the exception of 6 ppb of MTBE detected in the off-site well, PC-1, and 3 ppb of 
MTBE detected in the temporary well, GP-2, in January 2003, there have been no 
detections of MTBE in the groundwater since the system was shut down. A 100% 
reduction of MTBE has been achieved in all wells since the baseline sampling event. 

Biodegradation 

In general, it appears that biodegradation activity at the site (especially involving 
denitrification) continues to occur but appears to have slowed down since the system was 
taken off-line in October 2002. 

There is evidence that aerobic conditions existed in the groundwater prior to system shut 
down and anaerobic conditions exist in the groundwater subsequent to system shut down. 

Conclusions and Recommendations 

Conclusions 

In conclusion, the data indicates that there has been a decrease in the total BTEX 
concentration in MW-3, MW-4 and SP-4 since the system was shut down in October 
2002. There has been an increase in the total BTEX concentration in MW-5, MW-6, 
MW-8 and SP-2 since the system was shut down in October 2002. Data from the last 
sampling event (Round 6, May 2004) indicates that two wells MW-5 and MW-6 had 
concentrations of BTEX in excess of the Target Effluent Criteria for total BTEX (100 
ppb). However, in general, the data indicates that there has been a decrease of total BTEX 
in the groundwater since the monitoring program began in May 2000. In addition, it 
appears that the BTEX contaminant plume has remained confined to a' small area 
northwest of the former UST location and has not migrated off-site. The data indicates 
that BTEX biodegradation, though natural attenuation, continues in the groundwater but 



does appear to have slowed down since the system was taken off-line. The data also 
indicates that there has been a 100% reduction of MTBE in the groundwater since the 
inception of the monitoring program. 

Recommendations 

To continue monitoring the effects of natural attenuation at the site it is recommended 
that the next sampling round (May 2005) include laboratory analyses for BTEX, MTBE, 
total iron, dissolved iron, nitrate-nitrite nitrogen, sulfate and COz. 

In addition, all wells should be monitored in the field for pH, conductivity, turbidity, 
dissolved oxygen, temperature and oxidation-reduction potential. 

If you have any questions please contact me at 845-294-2789. 

Very truly yours, 
9 h  
k::" h(.b 

Theresa M. ~chneidef' 
d i w  

Project Geologist 
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ATTACHMEKT A 
MONITORING WELL DATA SUMMARY 

(Page I of 8) 
Hanlmn Subresldeney Spill Ste 

Volatlle Organlcs (ugtl) 

Seml-volatlle Org.(uglL) 

Volatlle Organlcs (ugil.) 

Seml-volatlle Org.(ugIL) 

Lawler, Matusky & Skelly Engineers LLP 



ArrACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 2 of 8) 
Hanlson SubresMency Splll Site 

WELL ID: W 3 

Volatlle Organlca (ugll) 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
m.p-Xylene 
O-Xyiene 
Xylenes (total) 
TOTAL BTEX 

Seml-volaUle Org.(uglL) 
2-Methylnaphthalene 
Napthalene 

Metals (ugn) 
Chloride 
Sodlum 
lron (lotal) 
lron (dissolved) 
Lead 

Other 
Nitrogen. NHrate (ugR) 
Sulfate (ugll) 
TOC (uglL) 
Petroleum Hydmcarbans (u@) 
Carbon Dloxlde (ug/L) 
Dlssdved Oxygen (mgll) 

50 21 ND ND ND 
64 ND 2 3 ND 
21 ND 2 3 ND 
350 ND ND 40 62 
460 44 
65 6 
525 2 170 110 50 

960.0 2 174 158 132 

+ ND + 
180 4 J + 

24.000 + 
43,000 + + 
18.000 + 8,880 35,100 14,400 

ND + 2,410 4,000 7,250 
8 + + 

ND + ND ND' ND 
ND 18,000 24,000 27,000 

10,OW 27.000 70.000 6,300 
9,200 + 

105.000 48,000 70.W 45,000 
2.1 2.93 1.89 3.0 1.1 

VolaUle Organlcs (uglL) 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
rn.pXylene 
O-Xylene 
Xylenes (total) 
TOTAL BTEX 

Seml-volatlle Org.(ugR) 
2-Methylnaphthalene 
Napthalene 

Metals (uglL) 
Chlorlde 
Sodium 
lmn (total) 
lron (dissolved) 
Laad 

Other 
Nitrogen. Nlbste (ugR) 
sulfate ( u w )  
TOC ( u W  
Petroleum Hydmcarbwrs (ugll) 
Carbon Diodde (uglL) 
Dissolved Oxygen (mg/L) 

Lawler, Matusky & Skelly Engineers LLP 



ATTACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 3 of 8) 
Hanlaon Subresldency Spll Site 

WELL ID: MW 5 

Volatlle Organlcs (ugR) 
MTBE 
Benzene 
Tduene 
Ethylbenzme 
m,p-Xylene 
O-Xylene 
Xylenes (tolal) 
TOTAL BTEX 

Seml-volatlle Org.(ugL) 
2-Methylnaphthalene 
Napthalene 

Metals (ugR) 
Chloride 
Sodlum 
Imn (total) 
lron (dksolved) 
Lead 

Nllrogen. Nltrate (ugll) 
sulfate (u@) 
TOC (uQIL) 
Petroleum Hydrocarbons (uQL) 
Carbon Dloxlde (ugll) 

I WELL ID: MW 6 

Volatlle Organks (ugR) 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
m.p-Xylene 
O-Xylene 
Xylenes (tolal) 
TOTAL BTEX 

Seml-volatlle Og.(ugk) 
2-Methylnaphthalene 
Napthalene 

Met. b (ugR) 
Chloride 
Sodlum 
lmn (total) 
lron (dissolved) 
Lead 

Other 
Nitrogen. Nltrate (ugll) 
Sulfate (ug/L) 
TOC (ugll) 
Petroleum Hydrocarbons (ugll) 
Carbon Dloxlde (ugll) 
Dissolved Oxygen (mgL) 

ND 
ND 
ND 
3 

27 
30 

+ 
* 

6 

* 
2,410 
2,060 

+ 

ND* 
19.006 
25,000 

+ 
32.000 
3.5 

Lawler, Matusky & Skelly Engineers LLP 



AlTACHMEM A 
MONITORING WELL DATA SUMMARY 

(Page 4 of 8) 
Harrison SubmMency Spfll Site 

Vobtlle Organlcs (ugR) 

TOTAL BTW 

Semlvolatlle Ofg.(ugk) 

Lawler, Matusky & Skelly Engineers LLP 



ATTACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 5 of 8) 
I.lantmn Submsldency Spll Site 

I WELL ID: MW Q 

Volatlle Owanl- (ugll) 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
m.p-Xylene 
O-Xylene 
Xylenes (total) 
TOTAL BTEX 

Seml.volatlle Org.(ugR) 
2-Methylnaphthalene 
Napthalene 

Metals (ugR) 
Chloride 
Sodium 
Imn (total) 
lron (dlssdved) 
Lead 

Other 
Nitrogen. Nllrale (ugR) 
Sulfate (ugR) 
TOC (ugll) 
Petroleum Hydrocarbons (m) 
Carbon Morlde (ugll) 
Dlssolved Oxygen (m@) 

WELL ID: PC 1 

Volatlle Organlcs (uglL) 
MTBE 
Benzene 
Toluene 
Ethylbenzene 
m,p-Xylena 
O-Xylene 
Xylenes (total) 
TOTAL BTEX 

Seml-volatlle Org.(ugh) 
2-Methylnaphthalene 
Naplhalene 

Metals (ugll) 
Chloride 
Sodium 
lron (total) 
lmn (dlssotved) 
Lead 

Other 
Nitrogen. Nilrate (ugR) 
Sulfate (ugll) 
TOC 
Petroleum Hydrocarbons (ugll) 
Carbon Diowlde (ugll) 
Dlssolved Oxygen (mgk) 

890 
23,000 
15,MX) 

ND* 
12.3 

Lawler, Matusky & Skelly Engineers LLP 



ATTACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 8 of 8) 
Haniwn SubresMency Spill Site 

Volatlle Organlcs (ug/L) 

Seml-volatlle Org.(ugll) 
2-~ethylnaphthalene 

Nitrogen, Nkrate (uglL) 

Volatlle Organlcs (ugR) 

TOTAL BTEX 

Sbml-vohUl0 O~O.(UQ~) 
2-Methylnaphthalene 

Nkrogen. Nttrate (ugR)' 

Lawler, Matusky & Skelly Engineers LLP 



AlTACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 7 of 8) 
Manlwn Subresldency Spll Stte 

Volatlle Organlcs (ugL) 

Seml-volatlle Org.(ugR) 

Nltmgen, Nilrate (ugA) 

Volatlle Organlu (ugR) 

Seml-volatlle Org.(ugR) 
2Methylnaphthalene 

Nitrogen. Nltrate ( u a )  

Lawler, Matusky & Skelly Engineers LLP 



AnACHMENT A 
MONITORING WELL DATA SUMMARY 

(Page 8 of 8) 
Harrlson Subresldency Spll Slte 

Volatile Organlcs (ug/L) 

Seml-volatlle Org.(uglL) 

Carbon Dlodde (ugll) 

reporting lknH elevated due to sample matrix efects - Included In total (eg: tolal Xylenes) 
NIA not applicable 
6 not analyzed 
NA not a~ i l ab le  -sample not oblalnable (eg: well dry w not a-lble) 
ND not detected at sample detection llmll. 
J esUmated concentrallon; wmpwnd present below quantilalion limn. 
0 analyle found In both sample and lab blank. 
H analyzed outside of the laboratory-designated hddlng Ilme. 

Notes :Numbers In bold exceed Target Effluent Criterion. 
- Naphthalene was sampled asVOC in May '01 8 Jan '02. and Is mly lndlcatd herein where detected. 

Lawler, Matusky & Skelly Engineers LLP 
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