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1.0 INTRODUCTION 

This report is the ninth annual Operation and Monitoring Report (O&M Report) for the 
remedial actions constructed at the Gratwick-Riverside Park Site (Site) located in North 
Tonawanda, New York.  This report covers the period from June 2009 to May 2010 and 
was prepared pursuant to Section 7.0 of the report entitled "Operation and Maintenance 
Manual" (O&M Manual) dated March 2002 (revised January 2004 and May 2009).  It is 
noted that New York State Department of Environmental Conservation (NYSDEC) 
approval for the O&M Manual was given on April 20, 2005.  All O&M activities have 
been performed in accordance with the methods and frequencies specified in the O&M 
Manual and as modified in previous annual reports and approved by NYSDEC.  In 
accordance with the approved monitoring changes, the groundwater is now monitored 
annually in seven wells and an additional five wells are monitored once every two 
years.  Discharge from the Site is monitored semi-annually in accordance with the City 
of North Tonawanda Wastewater Discharge Permit. 
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2.0 GROUNDWATER WITHDRAWAL SYSTEM (GWS) 

Full-time operation of the Groundwater Withdrawal System (GWS) at the Site started on 
May 4, 2001.  The objectives of the GWS are to: 
 
i) Achieve and maintain an inward gradient from the Niagara River toward the 

GWS 

ii) Achieve and maintain an upward gradient from the fill alluvium layer beneath 
the GWS 

 
In order to determine whether the objectives are being met, hydraulic and chemical 
monitoring programs have been developed.  These programs include:  Site 
groundwater; GWS effluent; and River surface water.  Sampling of the River water was 
no longer required after April 2008.  The wells, manholes, wet wells, and storm sewer 
outfalls that comprise the monitoring network are shown on Figure 2.1.  The monitoring 
programs are described in the following subsections. 
 
 
2.1 HYDRAULIC MONITORING 

Hydraulic monitoring consists of the collection of water levels in monitoring wells and 
manholes, and River water levels at the storm sewer outfalls.  These data are then used 
to determine the vertical and horizontal gradients for the groundwater. 
 
The water levels in four GWS manholes and in the River were monitored to confirm that 
an inward gradient exists.  The water levels in five GWS manholes and in four 
monitoring wells installed near the GWS alignment in the materials directly overlying 
the confining unit were monitored to confirm that an upward gradient exists.  The 
specific manholes and monitoring wells used to determine the horizontal and vertical 
gradients are listed in Table 2.1. 
 
Groundwater elevations are measured on a monthly basis.  The measured water levels 
from the beginning of the O&M period are presented in Table 2.2.  Summaries of the 
horizontal and vertical gradients are provided in Tables 2.3 and 2.4, respectively. 
 
The results for the horizontal gradient evaluation show that: 
 
i) Inward horizontal gradients were achieved by May 11, 2001, within one week of 

the start of pumping the GWS 
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ii) The inward gradients were maintained for the remainder of the first nine years 
except for a few short intervals in isolated areas.  The only exception in this 
reporting period occurred between September 30 and October 30, 2009 in the 
vicinity of MH-2 

 
These outward gradients were due to electrical problems with the pump in MH-3 as 
described in Section 2.6 and have been rectified. 
 
Short periods of outward gradient do not adversely affect the effectiveness of the 
remedy because: 
 
i) The gradients were outward for only short periods of time 

ii) The outward gradients occurred over only a portion of the barrier wall 

iii) The 36-inch barrier wall is six inches thicker than the design thickness thereby 
providing extra protection 

iv) Any outward migration of Site groundwater into the barrier wall during the 
short periods of outward gradient is more than offset by the inward migration of 
river water into the barrier wall during the long periods of inward gradient 

 
With regard to the period of outward gradients noted in this reporting period, the 
difference in elevation between the groundwater in the GWS and the Niagara River 
levels ranged from 1.00 to 1.69 feet.  The maximum difference in water levels is 
equivalent to a hydraulic gradient of 0.56 over the 3-foot thickness of the barrier wall.  
The hydraulic conductivity of the in-place barrier wall ranged from 2.34 to 
9.45 x 10-8 cm/sec.  Using the maximum value of 9.45 x 10-8 cm/sec and an assumed 
porosity of 0.25, groundwater would have migrated a distance of 0.06 inches through the 
barrier wall for the 60 day period between September 16, 2009 and November 15, 2009 
(assuming outward gradient started and ended halfway between consecutive water 
level dates).  Thus, there was no adverse effect due to this period of outward gradient. 
 
The results for the vertical gradient evaluation showed that the vertical gradients during 
this reporting period were continually upward for all four monitoring pairs except for: 
 
i) Monitoring well pair MH3/MW-6 in September and October 2009 

ii) Well pair MH14&15/MW-9 in June, September, October, and November 2009 

 
An upward gradient existed at these well pairs in all other monitoring events. 
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2.2 GROUNDWATER QUALITY MONITORING 

Groundwater quality monitoring consists of the collection of water samples from on-Site 
overburden monitoring wells (OGC-1 through OGC-8 and MW-6 through MW-9) and 
the analysis of these samples to determine the concentrations of chemicals in the 
groundwater.  The purpose of the groundwater quality monitoring program is to 
monitor the anticipated improvement in the quality of the overburden groundwater: 
 
i) between the barrier wall and the River (OGC-1 through OGC-4) 

ii) in the fill/alluvium beneath the GWS (MW-6 through MW-9) 

 
The MWs are located on the inside of the barrier wall and the OGCs are located between 
the barrier wall and the river. 
 
Groundwater quality monitoring locations are presented on Figure 2.1 and the analytical 
parameters and frequency are listed in Table 2.5. 
 
Groundwater sampling was on an annual basis between May 2004 and May 2008.  As 
approved in the NYSDEC letter dated February 23, 2009 the sampling frequency for May 
2009 through May 2012 will be: 
 
Annual Once Every Two Years 
 (2010 and 2012) 
MW-8 MW-6 
MW-9 MW-7 
OGC-3 OGC-1 
OGC-4 OGC-2 
OGC-6 OGC-5 
OGC-7 
OGC-8 
 
 
2.2.1 SAMPLE RESULTS 

A summary of compounds detected in the groundwater samples is presented in 
Table 2.6 and pH levels are presented in Table 2.7. 
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To evaluate the trends in the groundwater chemistry and evaluate the appropriate 
frequency of future sampling, the VOCs and SVOCs were summed and plotted on 
Figures 2.2 through 2.13 for each of the 12 monitoring wells included in the program.  It 
is believed that the sum of the VOCs (i.e., TVOCs) and SVOCs (i.e., TSVOCs) best 
represent the trends in the groundwater chemistry. 
 
Review of the TVOC and TSVOC concentrations show the following trends since 
May 2008 (the last prior date all 12 wells were sampled): 
 
i) TVOCs: 

• Decreasing concentrations in 4 of the 12 wells (MW-8, OGC-3, OGC-7, and 
OGC-8) 

• Increasing concentrations in 1 of the 12 wells (OGC-6) 

• Relatively constant concentrations with random fluctuations in 7 of the 
12 wells 

ii) TSVOCs: 

• Decreasing concentrations in 3 of 12 wells (MW-7, OGC-3, and OGC-4) 

• Relatively constant concentrations with random fluctuations in 9 of the 
12 wells 

 
All the wells had only low level VOC concentrations (i.e., <12 μg/L) in this reporting 
period, except for MW-9 (18 μg/L) and OGC-6 (1130 μg/L).  MW-7, OGC-1, OGC-2, 
OGC-5, OGC-7, and OGC-8 had TSVOC concentrations <12 μg/L. 
 
In summary, the number of wells with decreasing or constant but fluctuating 
concentrations at low level concentrations, shows that the groundwater is being 
remediated. 
 
Additional description of the TVOC and TSVOC concentrations is provided in the 
following paragraphs.   
 
Monitoring Wells On-Site - Inside Barrier Wall 
 
The TVOC concentrations for MW-6 shown on Figure 2.2 have been less than 5 μg/L 
since May 2007.  The TSVOC concentrations were low level (i.e., <5 μg/L) since 
May 2004 until May 2010 when they increased slightly to 20 μg/L. 
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The TVOC and TSVOC concentrations for MW-7 on Figure 2.3 show that both TVOC 
and TSVOC have remained low level.  TVOC concentrations ranged from non-detect to 
7.3 μg/L since November 2003.  TSVOC concentrations ranged from non-detect to 
1 μg/L since May 2004. 
 
The TVOC concentrations for MW-8 on Figure 2.4 show that the TVOC concentrations 
for the May 2010 sample was non-detect.  This is significantly less than the 90 and 
142 μg/L for May 2008 and May 2009, respectively.  The TSVOC concentrations since 
May 2006 increased slightly from 31 μg/L to 117 μg/L in the May 2009 sample and then 
decreased slightly to 90 μg/L in the May 2010 sample. 
 
The TVOC concentrations for MW-9 on Figure 2.5 show that the TVOC concentrations 
ranged between 9 and 30 μg/L for the entire record period.  The TSVOC concentrations 
decreased to 150 μg/L in the May 2008 sample, then increased to 440 μg/L in the 
May 2009 sample before decreasing to 254 μg/L in the May 2010 sample. 
 
All MWs are located on the inside of the barrier wall and a net inward gradient has 
always been maintained in the vicinity of these wells.  Thus, the TVOCs and TSVOCs 
are not migrating to the Niagara River. 
 
Monitoring Wells Between Barrier Wall and River 
 
The TVOC concentrations for OGC-1 on Figure 2.6 show that the concentrations since 
November 2003 ranged between 0.5 and 4 μg/L.  The TSVOC concentrations for the last 
seven sampling events (i.e., since November 2003) have fluctuated between non-detect 
and 3 μg/L. 
 
The TVOC concentrations for OGC-2 on Figure 2.7 have fluctuated randomly between 
non-detect and 4.5 μg/L since February 2002.  The TSVOC concentrations were all 
non-detect over this same time period. 
 
The TVOC concentrations for OGC-3 shown on Figure 2.8 decreased from 7 μg/L in 
May 2008 to non-detect in the May 2010 sample.  The TSVOC concentrations have 
decreased from 300 μg/L in November 2003 to 102 μg/L in May 2010. 
 
The TVOC concentrations for OGC-4 shown on Figure 2.9 fluctuated between non-detect 
and 6 μg/L for the time period from November 2002 to May 2010.  The TSVOC 
concentrations have fluctuated widely but have continually decreased since May 2004 
with a concentration of 19 μg/L in the May 2010 sample.  The single compound 
responsible for the higher historic concentrations was phenol.   
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The TVOC concentrations for OGC-5 shown on Figure 2.10, ranged from non-detect to 
11 μg/L since February 2002.  The TSVOC concentrations ranged from non-detect to 
2 μg/L since February 2003. 
 
The TVOC concentrations for OGC-6 shown on Figure 2.11 increased continually from 
3 μg/L in May 2001 to 4,200 μg/L in May 2006, then decreased to 68 μg/L by May 2008 
before increasing to 1,130 μg/L in the May 2010 sample.  The primary compounds 
detected are PCE and TCE.  The TSVOC concentrations have fluctuated between 
non-detect and 210 μg/L.  The May 2010 TVOC concentration was 35 μg/L. 
 
The TVOC concentrations for OGC-7 shown on Figure 2.12, have continually decreased 
since November 2003 and were non-detect in the May 2010 sample.  The TSVOC 
concentrations have been non-detect since August 2002 except for May 2008 when the 
TSVOC concentration was 0.9 μg/L. 
 
The TVOC concentrations for OGC-8 shown on Figure 2.13 decreased from 460 μg/L in 
May 2001 to 84 μg/L in May 2003 and have ranged from non-detect to 29 μg/L since 
that time.  The TSVOC concentrations have decreased from 139 μg/L in August 2001 to 
54 μg/L in August 2002 and have ranged from non-detect to 11 μg/L since that time. 
 
The QA/QC review of the May 2010 groundwater results is included in Appendix B. 
 
 
2.3 EFFLUENT MONITORING PROGRAM 

Groundwater from the GWS is discharged to the POTW without the need for 
pretreatment.  The monitoring performed during the construction phase of the remedy 
clearly showed that the minimal chemical presence in the groundwater collected in the 
GWS is easily treated at the POTW and therefore no on-Site pretreatment is necessary.  
The effluent samples are collected at the monitoring station (meter building), which is 
located at the south end of the Site as shown on Figure 2.1.  The analytical parameters 
for the time period from June 2001 to February 2007, inclusive, are listed in Table 2.8 and 
the parameters monitored since 2007 are listed in Table 2.9. 
 
 
2.3.1 SAMPLE RESULTS 

Effluent samples are collected semi-annually and consist of a 24-hour composite sample 
collected for SVOCs, metals, and wet chemistry parameters.  Three grab samples are also 
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collected for VOCs at 8-hour intervals and the measured concentrations are averaged to 
give a 24-hour concentration. 
 
QA/QC reviews of the discharge results to May 2009 have already been submitted to 
the NYSDEC.  Thus, these reviews are not being resubmitted with this O&M Report.  
The QA/QC reviews of the discharge results from September 2009 and March 2010 are 
provided in Appendix B. 
 
The effluent sample results are presented in Table 2.10.  To assist in evaluating the 
chemical concentration trends in the effluent discharge from the GWS, the measured 
concentrations for the following parameters are plotted:  TVOCs, TSVOCs, pH, total 
suspended solids (TSS), and biochemical oxygen demand (BOD) (see Figures 2.14 
through 2.17).  It is believed that these parameters are representative of the trends in the 
chemistry of the water discharged to the POTW and, as such, can also be used to 
determine an appropriate monitoring frequency for the effluent.   
 
As shown on Figure 2.14, the TVOCs generally peak in the spring and then decline 
reaching a trough in the fall.  This pattern may be attributable to additional flushing 
during the spring snow melt.  The mean TVOC concentrations decreased until June 2004 
and thereafter appear to have held relatively uniform.  The effluent TSVOC results on 
Figure 2.14 show no apparent seasonal pattern but the mean TSVOC concentrations 
show the same decreasing trend with time as the mean TVOC concentrations. 
 
The pH levels are presented on Figure 2.15.  As shown on Figure 2.15, the pH levels 
range between 7.3 and 11.6.  An apparent trend in the pH levels is higher pH levels in 
the winter/spring and lower pH levels in the summer/fall. 
 
The TSS concentrations presented on Figure 2.16 show higher concentrations occurring 
in the early spring and late summer/fall with elevated concentrations (maximum of 
278 mg/L) in the spring of 2005.  Because TSS may be related to the discharge flow rate, 
the monthly discharge volume (see Table 2.11) is plotted on Figure 2.18.  Comparison of 
the results presented on these two figures shows an apparent correlation between higher 
flows and greater TSS concentrations except for the 2005 spring results. 
 
The BOD concentrations are presented on Figure 2.17.  As shown on Figure 2.17, BOD 
concentrations ranged from 20 to 29 mg/L until April 2002 then decreased to the range 
of 6 to 22 mg/L since May 2002.  The BOD concentrations were compared with the 
discharge volume but showed no apparent correlation. 
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In summary, the trends described above support the semi-annual sampling frequency in 
the current City of North Tonawanda Industrial Wastewater Discharge Permit. 
 
 
2.4 SURFACE WATER MONITORING PROGRAM 

To determine that the River sediment remediation and enhancement is working 
properly, surface water samples were collected from May 2001 to May 2008 at locations 
upstream of, adjacent to, and at the downstream end of the Site (see Figure 2.1 for 
locations).  The analytical parameters are listed in Table 2.12.  It was recommended in 
the Seventh Annual O&M Report that no further sampling or analyses of the River 
water be performed.  NYSDEC approval for this was received on February 23, 2009. 
 
 
2.4.1 SAMPLE RESULTS 

The river water analytical results are presented in Table 2.6.  Almost all of the analytical 
results were non-detect.   
 
The TVOCs were low level, except for the occasional random high concentration at the 
River North location and the TSVOCs concentration were predominantly non-detect 
with only two events with 1 μg/L.  Considering that the River North location is 
downstream of the boat launch facility and the parameters detected with elevated 
concentrations are BTEX (gasoline-based compounds), it is believed that these sporadic 
elevated concentrations are related to boating activities at the launch and are not related 
to the remediated Site. 
 
 
2.5 GWS OPERATIONS 

The volume of water pumped on a monthly basis from the Site to the City POTW for 
treatment is presented in Table 2.11 and plotted on Figure 2.18.  The monthly volumes 
show that during the time period of initial dewatering of the Site (i.e., May and 
June 2001) the monthly volumes ranged from 2,300,000 to 2,900,000 gallons.  For the time 
period from June 2007 to May 2010, the monthly volumes ranged from 23,800 to 
2,661,000 gallons except for March 2009 which had a volume of 4,239,000 gallons. 
 
The total measured volume of water discharged from the Site for the time period from 
May 2001 to May 2010 was 79,786,500 gallons with 9,915,500 gallons pumped during the 
last 12 months. 
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Section 5.0 of the O&M Manual describes the procedures to be followed in case 
pumping of the GWS needs to be stopped to prevent the discharge of untreated water 
from the Site by the City POTW (i.e., wet weather shutdown).  No wet weather 
shutdown occurred in the time period from June 2009 to May 2010. 
 
The treatment of the Site groundwater by the City POTW did not require any 
modifications to the standard operations of the City POTW and did not cause any 
operational upsets of the City POTW. 
 
 
2.6 GWS MAINTENANCE 

An extended shut-down period occurred between September 30 to October 30, 2009 in 
the area of MH-2 due to electrical problems with the pumps (i.e., a short in the electrical 
circuit for the pump in MH-3).  Repairs were completed and the entire system became 
operational on November 5, 2009.   
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3.0 SITE INSPECTIONS 

Site inspections were performed on a monthly basis.  Copies of the Inspection Logs for 
the time period to May 2009 were previously submitted and thus are not being 
resubmitted with this O&M Report.  The Monthly Inspection Logs for June 2009 through 
May 2010 are included in Appendix A.  In summary, the June 2009 through May 2010 
inspections identified: 
 
i) Higher water levels in MH-12 from November 30, 2009 to March 2010 

ii) Some moderate erosion approximately 20 feet south of OGC-7 (see April 2010 
Inspection Forms). 

 
The higher water levels observed in MH-12 were still low enough that the horizontal 
gradient was inward (i.e., from the River to the GWS).  Inspection of MH-12 identified 
that the GWS valves were closed.  The reason for or timing of the valve closure could not 
be determined.  The valves were opened on March 10, 2010 and the water level in 
MH-12 dropped 4 feet by the next day. 
 
The erosion in the vicinity of OGC-7 will be repaired during the summer of 2010. 
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4.0 CONCLUSIONS/RECOMMENDATIONS 

4.1 OPERATION AND MAINTENANCE 

The constructed remedy is achieving the remedial action objectives. 
 
 
4.2 MONITORING 

The trends in the groundwater TVOC and TSVOC analytical results are relatively 
consistent with time with ten wells having TVOC concentrations and six wells having 
TSVOC concentrations ≤ 12 μg/L for the 2010 event. 
 
In summary, the groundwater sample collection frequency from May 2009 up to and 
including May 2012 is: 
 

Annual Once Every 2 Years 
(2010 and 2012) 

MW-8 MW-6 
MW-9 MW-7 
OGC-3 OGC-1 
OGC-4 OGC-2 
OGC-6 OGC-5 
OGC-7  
OGC-8  

 
No further sampling of the river water is required. 
 
Pursuant to the discharge permit effective January 31, 2007 (renewed March 1, 2010 and 
effective until February 28, 2013), semi-annual monitoring commenced in 
September 2007.  The trends in the effluent from the GWS to the POTW support the 
reduction in the sampling frequency from monthly to semi-annual.  Flow monitoring 
will continue to be performed monthly as a check on the operation of the GWS. 
 
 
4.3 NOTIFICATIONS TO CITY OF NORTH TONAWANDA 

Notifications of anomalies in the discharge volumes and/or groundwater levels were 
provided and will continue to be provided to the City of North Tonawanda Public 
Works Engineering and Wastewater Treatment Department within a few days of 
measurement of the anomaly to ensure timely maintenance. 
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APPENDIX A 
 

MONTHLY INSPECTION LOGS 
(JUNE 2009 TO MAY 2010) 
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APPENDIX B 
 

QA/QC REVIEWS 
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