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SECTION 1 
INTRODUCTION 

1.1 INTRODUCTION 
In accordance with the United States Environmental Protection Agency (USEPA) 

Record of Decision (USEPA, 1993), the United States District Court Consent Decree (USA, 
1995), and the USEPA approved Operation, Maintenance, and Monitoring (OM&M) Manual 
(CRA, 2000), the Niagara County Refuse Site PRP Group performed a remedial action at the 
Niagara County Refuse Site (Site), Wheatfield, New York.  The PRP Group is currently 
providing operations, maintenance, and monitoring (OM&M).  This fifth Annual Monitoring 
Report summarizes monitoring activities from January through December 2005.   

The Site is a former municipal landfill comprised of approximately 60 acres, located 
along the eastern border of the Town of Wheatfield, New York, and the western border of the 
City of North Tonawanda, New York.  The southern edge of the Site lies approximately 500 
feet north of the Niagara River.  A perimeter collection system (PCS) and a perimeter barrier 
system are used to prevent offsite migration of contamination.  These systems began 
operation in November of 2000. 

1.2 PROCEDURES 

1.2.1 Groundwater Sampling Procedure 
Based on the OM&M Manual (CRA, 2000), groundwater sample collection was 

completed quarterly from the four monitoring wells at the Site for the first two years after 
PCS startup.  The four wells are screened in the shallow overburden materials.  Groundwater 
sampling on a quarterly schedule was completed in 2002, two years post-PCS startup.  Semi-
annual groundwater sampling was begun in 2003.  Samples were collected from wells NCR-
3S, NCR-4S, NCR-5S, and NCR-13S in May and December 2005.  In accordance with the 
OM&M Manual, groundwater sampling has continued at a semi-annual schedule through 
2005, completing the three years of semi-annual groundwater sampling as defined in the 
OM&M Manual.  Annual groundwater sampling will begin in 2006, assuming that water 
level conditions permit collection of groundwater samples. 

Each groundwater monitoring well was purged prior to sample collection by pumping 
five volumes of groundwater from the well using a dedicated bladder pump.  Physical 
parameters including pH, temperature, conductivity, and turbidity of the purge water were 
periodically measured and recorded.  In the event that a well could not supply enough water 
to complete the purging of five well volumes, the well was pumped dry on three consecutive 
days prior to sampling.  All purge water was placed in an onsite wet-well. 

Groundwater sampling was begun immediately at the completion of purging.  A 
dedicated bladder pump was used to collect the groundwater samples.  The discharge rate 
was first adjusted to approximately 100 milliliters per minute.  The sample was then 
collected directly into the sample containers. 
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Groundwater samples were collected and analyzed for: 

• Select volatile organic compounds (VOCs) using EPA method 624 and method 
SW-8260; 

• Select semi-volatile organic compounds (SVOCs) using EPA method 625 and 
method SW-8270; 

• Mercury using EPA method 245.1 and method SW-7470; and  

• Inorganics using EPA method 200.7 and method SW-6010. 

The groundwater samples were analyzed by Severn-Trent Laboratories of Buffalo, New 
York.  A chain-of-custody (COC) accompanied the sample bottles from the laboratory, to the 
field, and back to the laboratory.   

As noted in previous reports, due to slow recovery times and low water levels in the 
wells to be sampled after purging, collection of the required groundwater volume for all 
groundwater and quality assurance samples is often not possible.  During this reporting 
period, some of the quality assurance samples could not be completely collected.  During the 
May 2005 sampling event, no duplicate sample was collected and the matrix spike and 
matrix spike duplicate (MS/MSD) samples were limited to VOCs because of low 
groundwater volume.  During the December 2005 sampling event, the duplicate sample and 
the MS/MSD samples were limited to VOCs only due to a lack of water in the well. 

A request was submitted to the USEPA and NYSDEC in 2005 to reduce the analytical 
parameters in each of the groundwater samples collected.  The request proposed reducing 
analysis of groundwater to five metals that have historically been identified as exceeding 
standards in the shallow groundwater at the Site.  The elimination of analysis for VOCs and 
SVOCs was also proposed.  The USEPA agreed, after discussions with the NYSDEC and 
input from NYSDOH, to reduce the collection of volatile and semi-volatiles to every two 
years beginning in 2006 (every other groundwater sampling event).  The USEPA requested 
that all inorganics continue to be analyzed for each groundwater sampling round.  The basis 
for this decision was stated to be the significant residential growth around the site in recent 
years. 

1.2.2 Effluent Sampling Procedure 
Groundwater from the perimeter collection system is discharged to the City of North 

Tonawanda treatment system without pretreatment.  A monitoring station in Wet Well A 
allows both the effluent water quality and the volume of effluent to be verified by the City of 
North Tonawanda.  In compliance with the City of North Tonawanda Industrial Wastewater 
Discharge Permit, the effluent is sampled monthly.  The effluent samples are collected in 
compliance with the OM&M Manual (CRA, 2000) and are analyzed by the City of North 
Tonawanda.  The sole purpose of these analyses is for compliance with the Industrial 
Wastewater Discharge Permit.   
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1.2.3 Water Levels 
Water levels were measured in four monitoring well locations inside the limits of the 

landfill and four effluent monitoring locations.  Water level measurements were collected ten 
times during 2005.  The water levels were measured with an electronic water level indicator 
and reported as an elevation above mean sea level.  Figure 1.1 shows the locations of the 
water level monitoring points.   

1.2.4 Site Inspections 
The Site was inspected by O&M Enterprises, Inc. on a monthly basis, in accordance with 

procedures in the OM&M Manual.  The perimeter collection system, offsite force main, 
wetlands, perimeter fence, drainage ditches, swale outlets, culverts, gas vents, wells, and 
landfill cap were visually inspected.   
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SECTION 2 
RESULTS 

2.1 ANALYTICAL RESULTS 

2.1.1 Effluent Samples 
Effluent samples were collected monthly during 2005 by O&M Enterprises, Inc. and 

analyzed by the City of North Tonawanda.  The analytical results from these samples were 
used by the City to confirm that the effluent received from the Site met the criteria for 
acceptance by the City treatment system.  The April 2005 metals sample was apparently 
misplaced at the City of North Tonawanda Wastewater Treatment Plant laboratory, and 
therefore could not be analyzed.  All analytical results were found to be compliant with the 
discharge permit for the site.  Effluent analytical results are presented in Appendix A. 

2.1.2 Groundwater Analytical Results 
Analytical results for the two sampling events during this reporting period are 

summarized in Table 2.1.  The analytical results were compared to NYSDEC ambient water 
quality standards (AWQS), NYSDOH maximum contaminant levels (MCLs), and USEPA 
MCLs (see Table 2.1).  This reporting period includes months 51 to 62, since the startup of 
the perimeter collection system in November 2000.  The collection of quarterly and semi-
annual groundwater samples has been completed as outlined in the OM&M Manual (CRA, 
2000).  Beginning in 2006, annual groundwater samples will be collected.   

The full set of analytical results received from the laboratories are presented in Appendix 
B, along with the COCs.  A Sample Collection Data Sheet, which includes required and 
actual purge volumes, sample date, time, description, required analyses, and the COC 
number for each well, is included in Appendix B.  This sheet also indicates which well was 
used to collect the field duplicate, and the well from which the matrix spike (MS) and the 
matrix spike duplicate (MSD) were collected.  A sheet of well purging information, including 
pH, conductivity, turbidity, odor, comments, and well volumes, is also provided in Appendix 
B.  The data validation package is presented in Appendix C.   

May 2005 Event 

Monitoring wells NCR-3S, NCR-4S, NCR-5S, and NCR-13S were sampled on May 3, 
2005.  The locations of the monitoring wells are provided in Figure 1.1.  No VOCs were 
detected in the groundwater samples above the NYSDEC AWQS, NYSDOH MCLs, or 
USEPA MCLs.  The analytical results for acetone and 2-butanone were rejected due to poor 
calibration linearity.  No SVOCs were detected.  The data validation reports are presented in 
Appendix C.   

Fourteen metals were identified in one or more of the groundwater samples.  Typically, 
an average of approximately thirteen metals are detected.  Detected values were within 
ranges observed in previous sampling events.  Aluminum exceeded the NYSDEC AWQS in 
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each of the samples.  Copper exceeded NYSDEC AWQS in three samples and was below the 
analytical detection limits in the fourth.  Iron was identified in all of the samples and 
exceeded standards (NYSDEC AWQS and NYSDOH MCL) in all samples.  The Record of 
Decision (USEPA, 1993) identifies iron as typically exceeding MCLs in the regional 
groundwater.  Lead was identified in one sample (NCR-4S) exceeding the standards 
(NYSDEC AWQS, NYSDOH MCL, and USEPA MCL) but was below analytical detection 
limits in the other three samples.  Magnesium exceeded the AWQS guidance value (not a 
standard) in each of the samples.  Manganese was detected in each of the samples, and 
exceeded the NYSDEC AWQS and NYSDOH MCL standard in NCR-3S and NCR-4S.  
Sodium was found above the NYSDEC AWQS and the NYSDOH MCL in all of the 
samples.  The Record of Decision (USEPA, 1993) identifies sodium as typically exceeding 
MCLs in the regional groundwater.   

Groundwater analytical results were validated and reviewed by Parsons for usability (see 
Appendix C for the complete report).  The laboratory data packages were found to be of good 
overall quality.  Groundwater samples were collected, properly preserved, shipped under a 
COC record, and received at the laboratory within one day of sampling.  It was noted that a 
trip blank for VOC analysis was not submitted with the groundwater samples due to the low 
volume fo groundwater that could be collected.  VOC sample results were considered usable 
following data validation, with the exception of the non-detected acetone and 2-butanone 
results for all samples, due to poor calibration linearity.  All acetone sample results were 
qualified with an “R”.  The VOC results were 94.3% complete.  The rejection of the acetone 
and 2-butanone data precluded the data set from being 100% complete. 

The SVOC and metals samples did not require qualification resulting from data 
validation.  All analytical results were 100% usable for the SVOC and metals groundwater 
data. 

December 2005 Event 

All of the monitoring wells (NCR-3S, NCR-4S, NCR-5S, and NCR-13S) were sampled 
on December 23, 2005.  No VOCs or SVOCs were detected in the groundwater samples.  
The data validation reports are presented in Appendix C.   

Fifteen metals were identified in one or more of the groundwater samples collected on 
December 23, 2005.  Typically, an average of approximately thirteen metals are detected.  As 
with the May 2005 event, detected values were consistent with historical observations.  
Aluminum and copper were found in each of the samples at a level above the NYSDEC 
AWQS.  Iron was identified and exceeded standards (NYSDEC AWQS and NYSDOH 
MCL) in all of the samples.  Magnesium exceeded the AWQS guidance value (not a 
standard) in three of the four samples.  Manganese was detected in each of the samples and 
exceeded NYSDEC AWQS and NYSDOH MCL in NCR-3S and NCR-4S.  Sodium was 
found above the NYSDEC AWQS and the NYSDOH MCL in all of the samples.  As 
mentioned, the Record of Decision (USEPA, 1993) identifies iron and sodium as typically 
exceeding MCLs in the regional groundwater.   
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Groundwater analytical results were validated and reviewed by Parsons for usability (see 
Appendix C for the complete report).  The laboratory data packages were found to be of good 
overall quality.  Groundwater samples were collected, properly preserved, shipped under a 
COC record, and received at the laboratory within one day of sampling.  One VOC, 
chloroethane, did not have a compliant continuing calibration.  All chloroethane results were 
non-detect but were considered estimates and qualified “UJ”.  All sample results were 
considered usable following data validation.  The VOC, SVOC, and metals groundwater 
results were 100% complete.   

Summary of Groundwater Analytical Results 

In May 2005, no VOCs were identified above any of the applicable standards, and no 
SVOCs were detected.  In December 2005, no VOCs or SVOCs were detected.  The 
analytical results for acetone and 2-butanone were rejected during data validation for the 
May 2005 sampling round.   

The analytical results for metals were fairly similar between the two rounds.  Fourteen 
metals were detected in the May 2005 sampling round and fifteen were detected in the 
December 2005 sampling round.  Cadmium was not detected in the May 2005 round but was 
detected in one sample in the December 2005 round.  Aluminum, copper, magnesium, and 
manganese exceeded standards in both groundwater sampling rounds.  Iron and sodium, both 
identified in the ROD (USEPA, 1993) as typically exceeding MCLs in the regional 
groundwater, also exceeded standards in analytical results from both sampling rounds.  Lead 
exceeded standards in the May 2005, round but was below standards in December 2005. 

2.2 SITE INSPECTIONS 
Monthly Site inspections were conducted between January 2005 and December 2005.  

During the inspections, the perimeter collection system, offsite force main, manholes, wet 
wells, landfill cap, wetlands, perimeter fence, drainage ditches, swale outlets, culverts, gas 
vents, and monitoring wells were each visually inspected.  A summary of the findings of the 
inspections is included in Table 2.2.  Copies of the Monthly Inspection Logs have been 
included in Appendix D. 

Each of the inspections found the manholes and wet wells to be in good condition.  
Water levels in the wet wells were measured during each inspection visit.  Examination of 
the landfill cap vegetative cover included checking for erosion, bare areas, washouts, 
leachate seeps, length of vegetation, and dead/dying vegetation.  Additionally, during the 
examination of the landfill cap, the access roads were examined for bare areas, dead/dying 
vegetation, erosion, potholes/puddles, and obstructions.  Minor surface erosion was observed 
in a few small areas within the cap limits, but does not threaten the cap.  These areas do not 
appear to be expanding or deepening, and will continue to be monitored for change.  The 
erosion has not damaged the landfill cap integrity.  No leachate seeps were identified.  All 
aspects of the access roads that were examined were deemed acceptable (when not covered 
with snow and/or ice). 
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Minor repairs to eroded areas in the vicinity of the drainage on the east side of the site 
(outside the limits of the cap) were completed in June 2005.  Additionally, fabric was 
removed from the inlets of surface water drainage pipes in the area, to enhance inflow to the 
drainage.  The fabric was initially used to keep sediments from entering the drainage pipe 
through the inlets during landfill construction, and until vegetation was established.  Now 
that the vegetation is well established, there is no longer a concern with excessive sediment 
entering the drainage pipes.  The repaired areas near the drainage pipes are not within the 
limits of the landfill cap.  These areas will continue to be monitored for any changes.     

The wetlands were examined visually during monthly inspections for growth and 
propagation of wetland species, dead/dying vegetation, presence of invasive species (i.e., 
purple loosestrife), change in water budget, and general conditions.  No signs of damage to 
the wetlands due to loss of vegetation, or changes in the water budget, were observed during 
each of the inspections.   

Post-construction monitoring of the wetland replacement has been performed annually 
since 2001.  The wetland monitoring report, including photographs, is provided in Appendix 
E. The wetlands monitoring was completed August 12, 2005.  Monitoring results indicate 
that the wetland creation was successful.  The measurable criteria of percent coverage is 
provided with 10% error in the O&M Manual.  The measured coverage (75%) during the 
2005 monitoring falls within the range of the provided measurable criteria (80% +/- 10%).  
The 75% measured coverage may be the result of lower than normal water levels in the 
wetlands created by lack of rainfall prior to the inspection.  The monthly visual inspection of 
the wetlands noted below normal water levels during June, July, and August.  The wetlands 
monitoring report stated that the wetland area is expected to refill and stay full under normal 
conditions.  The Wetland Frequency Indicator for the 2005 inspection was 1.36, exceeding 
the fifth year wetland goal of 2.00.  Wetland wildlife, and hydrophytic vegetation and 
hydrology, occur throughout the wetland creation area.  Purple loosestrife (Lythrum 
salicaria) and common reed (Phragmites australis) were two invasive weed species identified 
during the inspection.  Water levels in the wetlands appeared slightly higher during January, 
February, April, May, November, and December 2005 and slightly lower during June, July, 
August, and September 2005.  This report presents the final annual wetlands inspection 
results, meeting the goals outlined in the OM&M Manual (CRA, 2000).  Monthly visual 
inspection of the wetlands during the growing season will continue to document general 
conditions. 

All other parts of the landfill system, including perimeter fence, drainage ditches, swale 
outlets, culverts, gas vents, and monitoring wells were found to be in acceptable condition. 

2.3 MAINTENANCE 

Scheduled maintenance during this reporting period included: 

• Periodic pulling, cleaning, and reinstalling the pumps in the wet wells. 

• Float switch repairs were completed at wet well B to prevent future malfunctions. 

• Weeds and tall grass were trimmed around wells and manholes.   
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• On August 26, 2005, a truckload of stone was placed in the driveway and used to 
fill low areas and a few minor potholes. 

• On September 1, 2, and 3, 2005, the grass was cut at the landfill using a tractor 
and brush hog.   

Occasional unscheduled maintenance at the landfill is required.  During this reporting 
period, several items requiring unscheduled maintenance were addressed. 

• On January 5, 2005, the pump in wet well C failed and was replaced, and a hole 
in the perimeter fence was repaired. 

• On March 3 and 5, and August 23, 2005, a faulty float valve was repaired at wet 
well B. 

• A spare pump was placed in wet well A on March 18, 2005.  This pump may be 
placed into service in the event of pump failure. 

• A latch on the man-gate near wet well D was repaired on April 9, 2005. 

• On May 14, 2005, a fitting between the riser pipe and pump was replaced in wet 
well C. 

• The float switch at wet well B was repaired on May 17 and again on June 8, 
2005.   

• On June 2, 2005, minor erosion repair was completed near drainage inlets on 
the east side of the site.   

• On October 7, 2005, minor repair to the perimeter fence was completed. 

• A failed lock was replaced on the back gate to the site on December 8, 2005. 

• New hinge pins were installed in the gate near the control shed on December 
17, 2005. 

Maintenance Record Logs are included in Appendix F. 

2.4 WATER LEVELS 
Water level measurements were collected to ensure that water levels inside the landfill 

are reduced by the operation of the perimeter collection system (Table 2.3).  Water levels 
were collected from the wet wells, the piezometers (hydraulic monitoring locations) within 
the limits of the landfill, and the groundwater monitoring wells (see Figure 1.1).  Water 
levels in the wet wells were generally collected during the monthly inspections and recorded 
on water level records (Appendix G).  During 2005, water levels were collected from the 
monitoring wells on ten occasions.  Water levels generally varied between 1 and 5 feet over 
the course of the year.  Monthly collection of water level data from the monitoring wells 
allowed planning for groundwater sampling dates, when the maximum number of wells 
could be sampled.  Low groundwater levels in the wells, or no water in the wells often 
restricts the ability to sample.  Sampling events were conducted, but not all chemical 
parameters for quality assurance samples could be collected, due to lack of sufficient volume 
and recharge rates in certain wells. 
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SECTION 3 
SUMMARY AND CONCLUSIONS 

The following summary and conclusions were developed based on the data collected during 
this reporting period (January through December 2005): 

• The tenth and eleventh sets of analytical groundwater data have been collected and 
validated.   

• Analytical groundwater results indicate that no VOCs or SVOCs have impacted the 
groundwater in the immediate vicinity of the landfill.  No VOCs or SVOCs exceeded 
NYSDEC AWQS, NYSDOH MCLs, or USEPA MCLs.  SVOCs were not detected in 
any samples.  

• Six inorganic chemicals (aluminum, copper, iron, lead, manganese, and sodium) have 
been identified above standards, some of which may naturally be present in the silts and 
clays of the native geologic material.  Magnesium also was found above the NYSDEC 
AWQS guidance value.  The Record of Decision (USEPA, 1993) identifies iron and 
sodium as typically exceeding the MCLs in the regional groundwater.  Detected 
inorganic chemical values are consistent with historical observations. 

• Analytical results from this reporting period, including organic and inorganic 
parameters, are consistent with the previous reporting period, and historical 
observations.  

• The objectives of the groundwater monitoring program (to monitor the effectiveness of 
the perimeter collection system and the perimeter barrier system) have been met.  The 
groundwater monitoring program provides data for demonstration of the effectiveness 
of the hydraulic containment, collection, and extraction of Site-related groundwater. 

• Semi-annual groundwater sample collection was conducted during this reporting period.  
Future groundwater sampling will be conducted on an annual basis, as indicated in the 
OM&M Manual (CRA, 2000) for the site.  As indicated in the November 21, 2005 letter 
from USEPA, groundwater sample analytical parameters will be reduced to inorganic 
parameters only in 2006.  Volatile and semivolatile analyses will be completed every 
two years, beginning in 2007. 

• The landfill was inspected monthly and was appropriately maintained. 

• Water levels were collected from the wet wells, monitoring wells, and the locations on 
top of the landfill on ten occasions during 2005.  Water levels generally varied between 
1 and 5 feet over the course of the year. 

• The fifth and final wetlands inspection was completed in 2005, as required in the 
OM&M Manual.  Wetlands are well established, and target species have shown 
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substantial growth and propagation.  The measurable criteria of percent coverage is 
provided with 10% error in the O&M Manual.  The measured coverage (75%) during 
the 2005 monitoring falls within the range of the provided measurable criteria (80% +/- 
10%). It is likely that below normal rainfall amounts prior to the wetlands inspection 
affected the coverage percentage.  The wetland frequency indicator value of 1.36 
exceeds the expected value of 1.67.       
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Table 2.1
Detected Analytes in Groundwater Samples

Niagara County Refuse Site
Wheatfield, Niagara County, New York

NCR-13S
City of N. Tonawanda WWTP Sample ID: NCR-3S NCR-4S NCR-5S NCR-13S NCR-3S NCR-4S NCR-5S NCR-13S Duplicate TRIP
830 River Road Lab ID: A541102 A541103 A541104 A541101 A5E62302 A5E62303 A5E62304 A5E62301 A5E62305 A5E62306
North Tonawanda, NY Source: STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo
C/O Niagara Co. Refuse Site SDG: NYS NYS US A05-4411 A05-4411 A05-4411 A05-4411 A05-E623 A05-E623 A05-E623 A05-E623 A05-E623 A05-E623
Validated Groundwater Matrix: DEC DOH EPA WATER WATER WATER WATER WATER WATER WATER WATER WATER WATER
Sampling Results Sampled: AWQS* MCL MCL 5/3/2005 5/3/2005 5/3/2005 5/3/2005 12/23/2005 12/23/2005 12/23/2005 12/23/2005 12/23/2005 12/23/2005

Validated: 6/20/2005 6/20/2005 6/20/2005 6/20/2005 1/18/2006 1/18/2006 1/18/2006 1/18/2006 1/18/2006 1/18/2006
CAS NO. COMPOUND UNITS:

VOLATILES
71-43-2 Benzene ug/L 1 5 5 1 ND ND ND ND ND ND ND ND ND
108-88-3 Toluene ug/L 5 5 100 1.8 J ND ND ND ND ND ND ND ND ND
1330-20-7 Total Xylenes ug/L 5 5 10000 1.2 J ND ND ND ND ND ND ND ND ND

METALS
7429-90-5 Aluminum ug/L 100 - - 1260 17000 3880 563 360 4170 6380 3380
7440-39-3 Barium ug/L 1000 2000 2000 51.7 134 148 63.4 65.9 92.4 151 63.2
7440-43-9 Cadmium ug/L 5 5 5 ND ND ND ND ND 1.1 ND ND
7440-70-2 Calcium ug/L - - - 151000 130000 106000 186000 196000 106000 104000 162000
7440-47-3 Chromium ug/L 50 100 100 30.6 14.9 26.4 11 21.4 4.8 34.5 23.2
7440-50-8 Copper ug/L 5 - - 23.6 33.1 19 ND 11.6 11.4 24.5 13.6
7439-89-6 Iron ug/L 300> 300> - 6590 59600 3190 1310 13600 22400 7840 6870
7439-92-1 Lead ug/L 25 25 15 ND 27.2 ND ND ND 11.5 8.5 ND
7439-95-4 Magnesium ug/L 35000+ - - 87200 39600 74700 86100 110000 33600 63800 75700
7439-96-5 Manganese ug/L 300> 300> - 564 441 115 103 1870 329 210 34.4
7440-02-0 Nickel ug/L 100 - - 44.7 15.3 26 14.4 55.5 ND 36.2 16.9
7440-09-7 Potassium ug/L - - - 2470 12900 1690 2290 2660 18800 2570 2800
7440-23-5 Sodium ug/L 20000 20000 - 22800 24700 38700 54500 26900 29300 52800 68700
7440-62-2 Vanadium ug/L 14 - - ND 9 5.4 ND ND ND 12.2 10.3
7440-66-6 Zinc ug/L 2000+ 5000 - 23.2 1590 30.2 ND ND 465 61 ND

* = NYSDEC Ambient Water Quality Standards.
+ = Guidance value.    ND = Not detected.
> = Sum of iron and manganese should not exceed 
   500 ug/L NYSDEC or 300 ug/L NYSDOH.
J = Estimated value.    - = No standard identified.
Boxed values exceed NYSDEC ambient water quality standrads.
Bold values exceed NYSDOH maximum contaminant levels.
Shaded value exceeds USEPA maximum contaminant level.
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Table 2.2 Monthly Site Inspection Results 

Inspection Item Acceptable Not 
Acceptable

Comments 

Manholes X   

Wet Wells X  Water levels were measured ten 
times in 2005. 

Wetlands X  Continued growth of target 
vegetation.  A slightly higher than 
normal water level was noted during 
the January, February, April, May, 
November, and December 
inspections.  A slightly lower water 
level was noted during the June, 
July, August, and September 
inspections.   

Perimeter Fence X  Minor repairs were required to the 
fence and gates in 2005.   

Condition of Roads X  No erosion or other problems.  Snow 
covered in winter months.  Minor 
potholes and low areas were 
repaired in 2005. 

Integrity of the Cap X  Minor erosion noted.   
Snow covered February and March. 

Drainage Ditches/Swales X  Snow covered in February and 
March. 

Gas Venting System X   

Wells X   

Culverts X  Snow covered in February and 
March. 

Vegetative Cover X  Height of vegetation on cap noted 
high on 7/6/05, 8/4/05 and 9/3/05 
and low on 1/4/05, 4/2/05, 5/2/05, 
10/7/05, 11/6/05, and 12/10/05.  
Mowed in September 2005.  Snow 
covered 2/3/05, and 3/9/05.  Knee 
high 6/4/05. 



Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation

Point  Casing Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)
(ft. msl) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

East "A" 598.93 22.05 576.88 - - - - 21.34 577.59 - - 22.21 576.72 21.98 576.95 - - 22.51 576.42 22.63 576.30
East "B" 596.23 19.12 577.11 - - - - 19.35 576.88 - - 19.23 577.00 19.30 576.93 - - 20.50 575.73 19.44 576.79
East "C" 598.69 17.46 581.23 - - - - 17.86 580.83 - - 18.37 580.32 18.38 580.31 - - 18.65 580.04 18.64 580.05
East "D" 593.20 11.10 582.10 - - - - 12.45 580.75 - - 12.86 580.34 12.79 580.41 - - 13.00 580.20 12.8 580.40

WW A - 2.50 - 2.67 - 2.33 - 1.13 - 2.29 - 1.83 - 2.17 - 1.58 - 1.83 - - -
WW B - 2.20 - 2.42 - 1.96 - 1.09 - 1.79 - 2.17 - 1.92 - 1.50 - 2.00 - 1.92 -
WW C - 1.50 - 2.42 - 1.70 - 0.92 - 2.04 - 2.00 - 1.67 - 1.33 - 2.08 - 2.33 -
WW D - 1.70 - - - 1.50 - 0.99 - 1.08 - 1.50 - 1.33 - 2.0 - 1.25 - 2.25 -

NCR-3S 579.60 - - - - - - - - - - - - 3.71 575.89 - - dry - dry -
NCR-4S 577.88 - - - - - - - - - - - - 4.28 573.60 - - dry - dry -
NCR-5S 579.34 - - - - - - - - - - - - 9.10 570.24 - - dry - dry -
NCR-13S 577.15 - - - - - - - - - - - - 7.05 570.10 - - 7.85 569.30 7.80 569.35

Notes:
- = measurment not collected.
dry = no water in well.

8/1/2001 9/5/200112/5/2000 3/8/2001 5/8/2001 7/2/20011/8/2001 2/1/2001 4/4/2001 6/5/2001
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Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of

Point  Casing
(ft. msl)

East "A" 598.93
East "B" 596.23
East "C" 598.69
East "D" 593.20

WW A -
WW B -
WW C -
WW D -

NCR-3S 579.60
NCR-4S 577.88
NCR-5S 579.34
NCR-13S 577.15

Notes:
- = measurment not collected.
dry = no water in well.

Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation
Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
22.61 576.32 22.74 576.19 22.88 576.05 22.90 576.03 22.81 576.12 22.03 576.90 22.25 576.68 20.06 578.87 19.84 579.09 22.00 576.93
19.22 577.01 19.36 576.87 19.44 576.79 19.63 576.60 19.39 576.84 19.46 576.77 19.49 576.74 19.44 576.79 20.59 575.64 19.56 576.67
18.20 580.49 18.80 579.89 18.75 579.94 18.70 579.99 18.51 580.18 18.70 579.99 18.63 580.06 18.80 579.89 18.74 579.95 18.78 579.91
12.24 580.96 12.74 580.46 12.94 580.26 13.16 580.04 12.95 580.25 13.3 579.90 13.35 579.85 13.50 579.70 13.73 579.47 13.74 579.46
1.83 - 2.33 - 2.08 - 1.17 - 2.17 - 1.67 - 2.00 - 2.00 - 2.17 - 1.50 -
1.58 - 1.50 - 2.08 - 1.00 - 2.00 - 1.25 - 1.33 - 1.67 - 2.00 - 1.58 -
1.25 - 2.00 - 1.58 - 1.50 - 1.42 - 1.58 - 1.50 - 1.83 - 1.25 - 1.67 -
2.00 - 2.08 - 1.33 - 1.50 - 1.00 - 1.42 - 1.17 - 1.58 - 1.50 - 1.92 -
dry - 5.10 574.50 4.64 574.96 4.54 575.06 4.52 575.08 3.90 575.70 4.10 575.50 4.43 575.17 5.20 574.40 5.71 573.89
dry - 4.51 573.37 3.92 573.96 3.71 574.17 3.70 574.18 3.80 574.08 3.66 574.22 3.75 574.13 4.02 573.86 4.45 573.43
dry - dry - dry - 8.42 570.92 7.69 571.65 7.68 571.66 7.61 571.73 8.28 571.06 9.10 570.24 9.52 569.82

7.70 569.45 6.65 570.50 6.11 571.04 5.85 571.30 5.76 571.39 5.74 571.41 5.81 571.34 6.07 571.08 6.27 570.88 7.25 569.90

1/2/200212/11/2001 2/4/200210/4/2001 11/5/2001 3/4/2002 4/1/2002 5/3/2002 6/4/2002 7/2/2002
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Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of

Point  Casing
(ft. msl)

East "A" 598.93
East "B" 596.23
East "C" 598.69
East "D" 593.20

WW A -
WW B -
WW C -
WW D -

NCR-3S 579.60
NCR-4S 577.88
NCR-5S 579.34
NCR-13S 577.15

Notes:
- = measurment not collected.
dry = no water in well.

Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation
Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
22.65 576.28 22.78 576.15 28.48 570.45 23.25 575.68 23.36 575.57 23.48 575.45 23.51 575.42 23.65 575.28 23.75 575.18 23.81 575.12
19.40 576.83 19.40 576.83 19.46 576.77 19.35 576.88 - - 19.53 576.70 19.40 576.83 19.59 576.64 19.61 576.62 19.70 576.53
18.95 579.74 18.92 579.77 18.99 579.70 19.30 579.39 19.35 579.34 18.82 579.87 19.11 579.58 18.99 579.70 19.07 579.62 18.98 579.71
13.81 579.39 13.58 579.62 14.01 579.19 13.2 580.00 13.54 579.66 13.24 579.96 13.52 579.68 13.7 579.50 13.88 579.32 14.15 579.05
2.50 - 1.83 - 1.50 - 1.42 - 2.00 - 1.42 - 1.25 - 1.50 - 1.42 - 1.58 -
1.67 - 1.42 - 1.33 - 1.17 - 1.25 - 1.08 - 1.17 - 1.67 - 1.17 - 0.75 -
2.17 - 1.50 - 1.33 - 1.25 - 1.50 - 1.33 - 1.50 - 1.25 - 1.33 - 1.50 -
2.00 - 1.67 - 2.00 - 1.33 - 1.50 - 1.42 - 1.67 - 1.08 - 1.25 - 1.50 -
5.90 573.70 dry - 5.91 573.69 dry - 4.46 575.14 3.84 575.76 4.06 575.54 4.55 575.05 4.39 575.21 4.39 575.21
dry - dry - dry - dry - 3.95 573.93 2.91 574.97 - - - - 3.65 574.23 3.60 574.28
dry - dry - dry - dry - dry - 7.95 571.39 8.69 570.65 8.11 571.23 7.66 571.68 8.58 570.76

7.57 569.58 dry - 7.78 569.37 dry - 6.40 570.75 5.89 571.26 5.54 571.61 6.16 570.99 6.05 571.10 6.13 571.02

1/6/2003 2/5/2003 3/6/20039/6/2002 12/3/2002 4/2/2003 5/5/200310/3/2002 11/7/20028/7/2002
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Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of

Point  Casing
(ft. msl)

East "A" 598.93
East "B" 596.23
East "C" 598.69
East "D" 593.20

WW A -
WW B -
WW C -
WW D -

NCR-3S 579.60
NCR-4S 577.88
NCR-5S 579.34
NCR-13S 577.15

Notes:
- = measurment not collected.
dry = no water in well.

Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation
Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
23.25 575.68 23.11 575.82 23.25 575.68 23.41 575.52 23.35 575.58 23.71 575.22 23.85 575.08 23.90 575.03 23.93 575.00 24.00 574.93
19.66 576.57 19.77 576.46 19.58 576.65 19.64 576.59 19.59 576.64 19.65 576.58 NA NA 19.83 NA NA NA NA NA
19.00 579.69 19.39 579.30 19.19 579.50 19.25 579.44 19.24 579.45 18.81 579.88 19.27 579.42 19.12 579.57 19.79 578.90 19.22 579.47
14.07 579.13 14.31 578.89 14.04 579.16 14.04 579.16 13.97 579.23 13.64 579.56 14.02 579.18 13.9 579.30 14.52 578.68 14.11 579.09
1.33 - 1.33 - 1.17 - 1.42 - 1.33 - 2.00 - 1.33 - 1.58 - 1.17 - 2.17 -
1.25 - 1.42 - 1.50 - 1.50 - 1.17 - 1.42 - 1.67 - 1.33 - NA - 1.50 -
1.42 - 1.00 - 1.08 - 1.08 - 1.08 - 1.00 - 1.67 - 1.08 - 1.00 - 1.17 -
1.50 - 1.25 - 1.58 - 1.33 - 1.50 - 1.58 - 1.50 - 1.17 - 1.08 - 1.67 -
4.41 575.19 5.80 573.80 5.92 573.68 dry NA dry NA 4.45 575.15 4.24 575.36 4.11 575.49 4.21 575.39 3.19 576.41
2.65 575.23 4.05 573.83 3.98 573.90 dry NA 4.37 573.51 2.93 574.95 2.88 575.00 2.65 575.23 2.72 575.16 2.42 575.46
8.08 571.26 9.26 570.08 10.12 569.22 10.95 568.39 dry NA 10.40 568.94 8.11 571.23 7.53 571.81 8.34 571.00 7.01 572.33
6.11 571.04 7.21 569.94 7.48 569.67 7.59 569.56 7.77 569.38 6.35 570.80 6.07 571.08 5.72 571.43 5.95 571.20 5.88 571.27

2/5/2004 3/1/20047/1/2003 8/11/2003 9/2/2003 10/8/2003 11/12/2003 12/6/2003 1/2/20046/5/2003
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Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of

Point  Casing
(ft. msl)

East "A" 598.93
East "B" 596.23
East "C" 598.69
East "D" 593.20

WW A -
WW B -
WW C -
WW D -

NCR-3S 579.60
NCR-4S 577.88
NCR-5S 579.34
NCR-13S 577.15

Notes:
- = measurment not collected.
dry = no water in well.

Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation
Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
23.26 575.67 22.14 576.79 19.44 579.49 19.19 579.74 20.70 578.23 23.31 575.62 23.34 575.59 22.44 576.49 22.48 576.45 24.20 574.73
19.60 576.63 19.65 576.58 19.81 576.42 19.75 576.48 19.85 576.38 19.68 576.55 19.53 576.70 17.51 578.72 17.49 578.74 19.68 576.55
19.36 579.33 19.24 579.45 19.42 579.27 19.28 579.41 19.56 579.13 19.48 579.21 19.36 579.33 18.95 579.74 18.94 579.75 19.60 579.09
14.05 579.15 14.25 578.95 14.5 578.70 14.4 578.80 14.64 578.56 14.3 578.90 14.18 579.02 14.05 579.15 14.01 579.19 14.2 579.00
0.75 - 1.25 - 1.50 - 1.25 - 1.25 - 1.33 - 1.25 - 1.42 - 1.67 - 0.58 -
1.30 - 1.17 - 1.17 - 1.17 - 1.25 - 1.00 - 1.00 - 1.17 - 0.42 - 1.50 -
1.17 - 1.00 - 1.08 - 1.17 - 1.08 - 1.17 - 1.17 - 1.58 - 0.25 - 0.67 -
0.65 - 1.50 - 1.33 - 1.00 - 1.00 - 1.25 - 1.00 - 1.17 - 0.25 - 1.25 -
4.09 575.51 3.37 576.23 4.92 574.68 dry - 4.36 575.24 5.44 574.16 dry - 2.42 577.18 3.06 576.54 1.82 577.78
2.53 575.35 2.76 575.12 2.99 574.89 3.74 574.14 3.50 574.38 3.32 574.56 3.65 574.23 2.74 575.14 2.75 575.13 2.60 575.28
7.10 572.24 7.99 571.35 8.80 570.54 9.20 570.14 9.40 569.94 9.20 570.14 9.28 570.06 9.90 569.44 7.27 572.07 5.46 573.88
5.49 571.66 6.08 571.07 6.22 570.93 7.08 570.07 7.09 570.06 6.75 570.40 7.16 569.99 5.95 571.20 4.28 572.87 3.60 573.55

1/5/20054/5/2004 5/4/2004 6/11/2004 10/2/2004 11/4/2004 12/3/20047/10/2004 8/9/2004 9/8/2004
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Table 2.3
Niagara County Refuse Site
Water Level Measurements

Elevation
Observation Top of

Point  Casing
(ft. msl)

East "A" 598.93
East "B" 596.23
East "C" 598.69
East "D" 593.20

WW A -
WW B -
WW C -
WW D -

NCR-3S 579.60
NCR-4S 577.88
NCR-5S 579.34
NCR-13S 577.15

Notes:
- = measurment not collected.
dry = no water in well.

Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation Depth to Elevation
Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl) Water (ft. msl)

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
21.21 577.72 19.45 579.48 22.21 576.72 22.19 576.74 23.24 575.69 23.49 575.44 23.57 575.36 24.07 574.86 24.47 574.46
19.52 576.71 19.79 576.44 19.66 576.57 19.97 576.26 19.89 576.34 19.96 576.27 19.70 576.53 19.51 576.72 19.50 576.73
19.42 579.27 19.33 579.36 19.15 579.54 19.71 578.98 19.76 578.93 19.57 579.12 19.51 579.18 19.65 579.04 19.39 579.30
14.35 578.85 13.89 579.31 14.29 578.91 14.68 578.52 14.64 578.56 14.62 578.58 14.47 578.73 14.4 578.80 14.24 578.96
1.08 - 0.50 - 1.00 - 1.00 - 1.00 - 1.25 - 1.17 - 1.33 - 1.50 -
1.17 - 0.83 - 1.25 - 1.17 - 1.50 - 1.42 - 0.92 - 1.17 - 1.17 -
1.00 - 1.00 - 1.00 - 1.25 - 0.92 - 1.25 - 1.00 - 1.00 - 0.83 -
1.25 - 1.00 - 1.17 - 1.33 - 0.92 - 1.50 - 1.00 - 1.08 - 1.08 -
3.39 576.21 3.11 576.49 1.50 578.10 5.93 573.67 dry 5.96 573.64 dry 5.63 573.97 4.21 575.39
3.08 574.80 frozen 2.51 575.37 3.87 574.01 dry dry dry 3.69 574.19 2.99 574.89
6.57 572.77 6.14 573.20 6.36 572.98 8.10 571.24 10.60 568.74 dry dry dry 8.17 571.17
5.14 572.01 4.34 572.81 3.19 573.96 6.59 570.56 7.52 569.63 7.79 569.36 dry 7.21 569.94 6.06 571.09

9/3/2005 10/7/2005 12/10/20054/2/2005 6/4/2005 7/6/2005 8/4/20052/3/2005 3/9/2005
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APPENDIX A 
     CITY OF NORTH TONAWANDA INDUSTRIAL WASTEWATER 

      DISCHARGE PERMIT COMPLIANCE SAMPLING RESULTS 



ANALYTICAL RESULTS :   NIAGARA COUNTY REFUSE SITE:  Jan - Dec     2005

PARAMETER RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l RESULT  mg/l COMP.

pH  (COMP.) 6.90 7.49 7.57 7.32 7.05 7.01 6.92 7.33 6.97 6.87 7.30 7.24 YES

COD 32 65 70 68 15 157 369 287 218 148 31 22 YES

SUSPENDED SOLIDS 12 10 20 30 10 42 56 66 78 46 6 4 YES

BOD 8 7 4 17 14 23 15 17 18 18 16 21 YES

PO4 0.14 0.15 0.59 0.28 0.18 0.12 0.3 1.03 0.22 0.18 0.24 0.110 YES

PHENOLS < 0.006 < 0.012 < 0.010 < 0.014 < 0.012 < 0.009 < 0.009 < 0.007 < 0.010 < 0.010 < 0.006 < 0.008 YES

 

ALUMINUM < 0.58 < 0.58 < 0.58 *** < 0.55 < 0.55 < 0.55 < 0.50 0.412 0.137 1.024 0.058 YES

CHROMIUM < 0.05 < 0.05 < 0.05 *** < 0.06 < 0.06 < 0.06 < 0.05 < 0.028 < 0.028 < 0.029 < 0.027 YES

LEAD 0.0798 0.0798 < 0.11 *** < 0.09 0.0942 0.1355 0.1511 < 0.025 < 0.025 < 0.028 < 0.025 YES

NICKEL < 0.03 < 0.03 0.0506 *** < 0.05 0.0519 0.0519 0.0750 < 0.028 < 0.028 < 0.029 < 0.027 YES

ZINC 0.0894 0.0590 0.0514 *** < 0.02 0.0855 0.1020 0.0951 0.128 0.055 0.059 0.035 YES

IRON 1.8907 1.9603 1.3482 *** < 0.51 14.8636 15.9297 18.5704 14.690 11.730 1.439 0.812 YES

MAGNESIUM 124.00 158.00 156.00 9.80 94.20 172.00 193.00 201.00 184.00 133.00 105.00 130.00 YES

MANGANESE 0.61 0.32 0.32 0.20 0.27 1.20 0.77 0.98 0.72 0.78 0.41 0.29 YES

SODIUM 89.10 223.00 198.00 9.70 55.20 357.00 488.00 626.00 455.00 255.00 87.50 99.50 YES

  

Benzene < 0.004 < 0.010 < 0.012 < 0.007 < 0.009 < 0.005 < 0.003 < 0.005 < 0.009 < 0.010 < 0.010 < 0.009 YES

Toluene < 0.005 < 0.010 < 0.011 < 0.010 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.010 < 0.010 < 0.010 YES

Chlorobenzene < 0.005 < 0.010 < 0.011 < 0.010 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.010 < 0.010 < 0.010 YES

Ethylbenzene < 0.005 < 0.010 < 0.011 < 0.010 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.010 < 0.009 < 0.009 YES

Total Xylenes < 0.010 < 0.020 < 0.022 **** < 0.019 < 0.010 < 0.008 < 0.010 < 0.017 < 0.020 < 0.019 < 0.019 YES

1,3 - Dichlorobenzene < 0.005 < 0.010 < 0.009 < 0.012 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.010 < 0.010 < 0.010 YES

1,4-Dichlorobenzene < 0.005 < 0.010 < 0.008 < 0.014 < 0.010 < 0.005 < 0.003 < 0.005 < 0.008 < 0.010 < 0.010 < 0.010 YES

1,2 - Dichlorobenzene < 0.005 < 0.010 < 0.011 < 0.010 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.010 < 0.10 < 0.010 YES

Vinyl Chloride 0.028 < 0.010 < 0.011 0.009 0.018 < 0.005 0.036 < 0.005 < 0.007 < 0.009 < 0.007 < 0.010 YES

1,1-Dichloroethene < 0.003 < 0.010 < 0.009 < 0.010 < 0.008 < 0.005 < 0.005 < 0.005 < 0.009 < 0.010 < 0.008 < 0.010 YES

Methylene chloride < 0.003 < 0.010 < 0.008 < 0.011 < 0.008 < 0.005 < 0.006 < 0.005 < 0.009 < 0.010 < 0.008 < 0.011 YES

trans-1,2 Dichlorobenzene < 0.004 < 0.010 < 0.009 ***** ***** ***** ***** < 0.005 < 0.009 < 0.010 < 0.009 < 0.010 YES

1,1-Dichloroethane < 0.003 < 0.010 < 0.010 < 0.011 < 0.008 < 0.005 < 0.005 < 0.005 < 0.009 < 0.010 < 0.009 < 0.010 YES

Chloroform < 0.003 < 0.010 < 0.010 < 0.012 < 0.008 < 0.005 < 0.005 < 0.005 < 0.009 < 0.010 < 0.009 < 0.010 YES

1,1,1-Trichloroethane < 0.004 < 0.010 < 0.009 < 0.024 < 0.010 < 0.005 < 0.005 < 0.005 < 0.009 < 0.010 < 0.009 < 0.010 YES

3 Cl - ethylene 0.005 < 0.010 < 0.012 0.124 < 0.010 < 0.005 < 0.004 < 0.005 < 0.009 < 0.011 < 0.009 < 0.010 YES

TOTAL FLOW  (gallons) 48,100 8,300 13,600 9,200 31,305 2,300 1,800 1,200 1,300 4,000 2,470 14,530  

SAMPLE DATE 1/7/2005 2/3/2005 3/3/2005 4/22/2005 5/6/2005 6/10/2005 7/8/2005 8/5/2005 9/9/2005 10/7/2005 11/11/2005 12/9/2005  

*** Lost 4/22/05 metals sample. **** poor QC for total Xylenes - cannot report. Started using ICP for Total Metals analysis in September 2005.

***** Ran trans-1,2 DCB on three month "trial" basis (Jan -Mar).  Started analyzing on a "permanent" basis in Aug. 2005.
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SECTION 1 
 

DATA USABILITY SUMMARY 

Groundwater samples were collected from the Niagara County Refuse site in North 
Tonawanda, New York on May 3, 2005.  Analytical results from these samples were 
validated and reviewed by Parsons for usability with respect to the following 
requirements: 

• OM&M Manual, and 

• USEPA Region II Standard Operating Procedures (SOPs). 

The analytical laboratory for this project was Severn Trent Laboratories, Inc. (STL) 
in Buffalo, New York. 

1.1  LABORATORY DATA PACKAGES 

The laboratory data package turnaround time, defined as the time from sample 
receipt by the laboratory to receipt of the analytical data packages by Parsons, was 
20 days on average for the groundwater samples. 

The data packages received from STL were paginated, complete, and overall were of 
good quality.  Comments on specific quality control (QC) and other requirements are 
discussed in detail in the data validation report in Section 2. 

1.2  SAMPLING AND CHAIN-OF-CUSTODY 

Groundwater samples were collected, properly preserved, shipped under a COC 
record, and received at STL within one day of sampling.  All samples were received 
intact and in good condition at STL. 

1.3  LABORATORY ANALYTICAL METHODS 

Groundwater samples were collected from the site and analyzed for volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and metals.  Summaries 
of issues concerning these laboratory analyses are presented in Subsections 1.3.1 through 
1.3.3.  The data qualifications resulting from the data validation review and statements on 
the laboratory analytical precision, accuracy, representativeness, completeness, and 
comparability (PARCC) are discussed for each analytical method in Section 2.  The 
laboratory data were reviewed and may be qualified with the following validation flags: 

 "U" -  not detected at the value given, 

 "UJ" -  estimated and not detected at the value given, 

 "J" -  estimated at the value given, 
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 "N" -  presumptive evidence at the value given, and 

 "R" -  unusable value. 

The validated laboratory data were tabulated and are presented in Attachment A. 

1.3.1  Volatile Organic Analysis 

Groundwater samples collected from the site were analyzed for target compound list 
(TCL) VOCs using the USEPA SW-846 8260B analytical method.  Certain reported 
results for the TCL VOC samples were considered estimated due to noncompliant 
instrument calibrations.  Certain reported results for the TCL VOC samples were 
considered unusable and qualified “R” due to poor calibration linearity of certain 
compounds.  Therefore, the reported TCL VOC analytical results were 94.3% complete 
(i.e., usable) for the groundwater data presented by STL.  PARCC requirements were met 
overall. 

1.3.2  Semivolatile Organic Analysis 

Groundwater samples collected from the site were analyzed for certain SVOCs using 
the USEPA SW-846 8270C analytical method.  The SVOC samples did not require 
qualification resulting from data validation.  Therefore, the reported SVOC analytical 
results were 100% complete (i.e., usable) for the groundwater data presented by STL.  
PARCC requirements were met overall. 

1.3.3  Metals Analysis 

Groundwater samples collected from the site were analyzed for target analyte list 
(TAL) metals using the USEPA SW-846 6010B/7470A analytical methods.  The metals 
samples did not require qualification resulting from data validation.  All of the metals 
data were considered usable and 100% complete for the groundwater data presented by 
STL.  PARCC requirements were met overall. 
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SECTION 2 
 

DATA VALIDATION REPORT 

2.1  GROUNDWATER DATA 

Data review has been completed for data packages generated by STL containing 
groundwater samples collected from the Niagara County Refuse site.  The specific 
samples contained in these data packages, the analyses performed, and a usability 
summary, are presented in Table 2.1-1.  All of these samples were properly preserved, 
shipped under a COC record, and received intact by the analytical laboratory.  The 
validated laboratory data are presented in Attachment A. 

Data validation was performed for all samples in accordance with the most current 
editions of the USEPA Region II SOPs for organic and inorganic data review.  This data 
validation and usability report is presented by analysis type. 

2.1.1  TCL Volatiles 

The following items were reviewed for compliancy in the volatile analysis: 

• Custody documentation 

• Holding times 

• Surrogate recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy 

• Matrix spike blank (MSB) recoveries 

• Laboratory method blank contamination 

• Instrument performance 

• Sample result verification and identification 

• Initial and continuing calibrations 

• Internal standard area counts and retention times 

• Quantitation limits 

• Data completeness 

These items were considered compliant and acceptable in accordance with the 
validation protocols with the exception of initial and continuing calibrations. 

Initial and Continuing Calibrations 

All initial calibrations were compliant with a minimum relative response factor 
(RRF) of 0.05 and a maximum relative standard deviation (%RSD) of 30% with the 
exception of acetone (RRF=0.0210) and 2-butanone (RRF=0.0330) in the initial 
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calibration associated with all groundwater samples.  Therefore, sample results for 
acetone and 2-butanone, which were nondetects, were considered unusable and qualified 
“R” for the affected samples. 

All continuing calibration compounds were compliant with a minimum relative 
response factor (RRF) of 0.05 and a maximum percent difference (%D) of ± 25%, with 
the exception of acetone (RRF=0.0214), 2-butanone (RRF=0.0347), and carbon disulfide 
(29%D) on the continuing calibration associated with all groundwater samples.  Sample 
results for acetone and 2-butanone, which were nondetects, were considered unusable and 
qualified "R" for the affected samples.  The nondetected carbon disulfide results were 
considered estimated and qualified “UJ”. 

Usability 

All TCL volatile sample results were considered usable following data validation 
with the exception of the nondetected acetone and 2-butanone results for all samples due 
to poor calibration linearity. 

Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness and comparability.  The TCL 
volatile data presented by STL were 94.3% complete (i.e., usable) for groundwater.  The 
validated TCL volatile laboratory data are tabulated and presented in Attachment A.   

2.1.2  Semivolatiles 

The following items were reviewed for compliance in the semivolatile analysis: 

• Custody documentation 

• Holding times 

• Surrogate recoveries 

• MS/MSD precision and accuracy 

• MSB recoveries 

• Laboratory method blank contamination 

• Instrument performance 

• Sample result verification and identification 

• Initial and continuing calibrations 

• Internal standard area counts and retention times 

• Quantitation limits 

• Data completeness 

These items were considered compliant and acceptable in accordance with the 
validation protocols. 
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Usability 

All semivolatile sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness and comparability.  The 
semivolatile data presented by STL were 100% complete (i.e., usable).  The validated 
semivolatile laboratory data are tabulated and presented in Attachment A.   

2.1.3  TAL Metals  

The following items were reviewed for compliancy in the metals analysis: 

• Custody documentation 
• Holding times 
• Initial and continuing calibration verifications 
• Initial and continuing calibration and laboratory preparation blank 

contamination 
• Inductively coupled plasma (ICP) interference check sample (ICS) 
• Matrix spike recoveries 
• Laboratory duplicate precision 
• Laboratory control sample 
• ICP serial dilution 
• Sample result verification and identification 
• Quantitation limits 
• Data completeness 

These items were considered compliant and acceptable in accordance with the 
validation protocols. 

Usability 

All TAL metals sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness, and comparability.  The metals 
data presented by STL were 100% complete with all metals data considered valid and 
usable.  The validated TAL metals laboratory data are tabulated and presented in 
Attachment A. 
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TABLE 2.1-1 

SUMMARY OF SAMPLE ANALYSES AND USABILITY  
 

NIAGARA COUNTY REFUSE SITE 

 

SAMPLE ID MATRIX 
SAMPLE

DATE 
TCL 

VOCs 
 

SVOCs 
TAL 

METALS FOOTNOTES
NCR-3S Water 5/3/05 NO OK OK 1 
NCR-4S Water 5/3/05 NO OK OK 1 
NCR-13S Water 5/3/05 NO OK OK 1 
NCR-5S Water 5/3/05 NO OK OK 1 
 TOTAL SAMPLES 4 4 4   

 

NOTES: OK - Sample analysis considered valid and usable. 
NO - Sample analysis has noncompliances resulting in unusable data.  See appropriate 
 footnote. 

FOOTNOTES: 

1 Poor volatile calibration linearity for acetone and 2-butanone. 
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ATTACHMENT A 

VALIDATED LABORATORY DATA  



City of North Tonawanda WWTP Sample ID: NCR-3S NCR-4S NCR-5S NCR-13S
830 River Road Lab Sample Id: A541102 A541103 A541104 A541101
North Tonawanda, NY Source: STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo
C/O Niagara County Refuse Site SDG: A05-4411 A05-4411 A05-4411 A05-4411
Validated Groundwater Sampling Event Matrix: WATER WATER WATER WATER
May 2005 Sampled: 5/3/2005 5/3/2005 5/3/2005 5/3/2005

Validated: 6/20/2005 6/20/2005 6/20/2005 6/20/2005
CAS NO. COMPOUND UNITS:

VOLATILES
67-64-1 Acetone ug/L R R R R
71-43-2 Benzene ug/L 1 0.7 U 0.7 U 0.7 U
75-27-4 Bromodichloromethane ug/L 1 U 1 U 1 U 1 U
75-25-2 Bromoform ug/L 1 U 1 U 1 U 1 U
74-83-9 Bromomethane ug/L 1 U 1 U 1 U 1 U
78-93-3 2-Butanone ug/L R R R R
75-15-0 Carbon Disulfide ug/L 1 UJ 1 UJ 1 UJ 1 UJ
56-23-5 Carbon tetrachloride ug/L 1 U 1 U 1 U 1 U
108-90-7 Chlorobenzene ug/L 5 U 5 U 5 U 5 U
124-48-1 Dibromochloromethane ug/L 1 U 1 U 1 U 1 U
75-00-3 Chloroethane ug/L 1 U 1 U 1 U 1 U
67-66-3 Chloroform ug/L 1 U 1 U 1 U 1 U
74-87-3 Chloromethane ug/L 1 U 1 U 1 U 1 U
75-34-3 1,1-Dichloroethane ug/L 1 U 1 U 1 U 1 U
107-06-2 1,2-Dichloroethane ug/L 1 U 1 U 1 U 1 U
75-35-4 1,1-Dichloroethene ug/L 1 U 1 U 1 U 1 U
540-59-0 1,2-Dichloroethene (total) ug/L 2 U 2 U 2 U 2 U
78-87-5 1,2-Dichloropropane ug/L 1 U 1 U 1 U 1 U
142-28-9 1,3-Dichloropropane ug/L 1 U 1 U 1 U 1 U
100-41-4 Ethylbenzene ug/L 5 U 5 U 5 U 5 U
591-78-6 2-Hexanone ug/L 5 U 5 U 5 U 5 U
75-09-2 Methylene chloride ug/L 5 U 5 U 5 U 5 U
108-10-1 4-Methyl-2-pentanone ug/L 5 U 5 U 5 U 5 U
100-42-5 Styrene ug/L 1 U 1 U 1 U 1 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 1 U 1 U 1 U 1 U
127-18-4 Tetrachloroethene ug/L 5 U 5 U 5 U 5 U
108-88-3 Toluene ug/L 1.8 J 5 U 5 U 5 U
71-55-6 1,1,1-Trichloroethane ug/L 1 U 1 U 1 U 1 U
79-00-5 1,1,2-Trichloroethane ug/L 1 U 1 U 1 U 1 U
79-01-6 Trichloroethene ug/L 5 U 5 U 5 U 5 U
75-01-4 Vinyl chloride ug/L 2 U 2 U 2 U 2 U
1330-20-7 Total Xylenes ug/L 1.2 J 5 U 5 U 5 U
10061-02-6 trans-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U
10061-01-5 cis-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U

SEMIVOLATILES
95-50-1 1,2-Dichlorobenzene ug/L 9 U 10 U 9 U 9 U
541-73-1 1,3-Dichlorobenzene ug/L 9 U 10 U 9 U 9 U
106-46-7 1,4-Diclorobenzene ug/L 9 U 10 U 9 U 9 U
108-95-2 Phenol ug/L 9 U 10 U 9 U 9 U
95-48-7 2-Methylphenol ug/L 9 U 10 U 9 U 9 U
108-39-4 3-Methylphenol ug/L 9 U 10 U 9 U 9 U
106-44-5 4-Methylphenol ug/L 9 U 10 U 9 U 9 U

METALS
7429-90-5 Aluminum ug/L 1260 17000 3880 563
7440-36-0 Antimony ug/L 20 U 20 U 20 U 20 U
7440-39-3 Barium ug/L 51.7 134 148 63.4
7440-41-7 Beryllium ug/L 2 U 2 U 2 U 2 U
7440-43-9 Cadmium ug/L 1 U 1 U 1 U 1 U
7440-70-2 Calcium ug/L 151000 130000 106000 186000
7440-47-3 Chromium ug/L 30.6 14.9 26.4 11
7440-48-4 Cobalt ug/L 4 U 4 U 4 U 4 U
7440-50-8 Copper ug/L 23.6 33.1 19 10 U
7439-89-6 Iron ug/L 6590 59600 3190 1310
7439-92-1 Lead ug/L 5 U 27.2 5 U 5 U
7439-95-4 Magnesium ug/L 87200 39600 74700 86100
7439-96-5 Manganese ug/L 564 441 115 103
7440-02-0 Nickel ug/L 44.7 15.3 26 14.4
7440-09-7 Potassium ug/L 2470 12900 1690 2290
7782-49-2 Selenium ug/L 15 U 15 U 15 U 15 U
7440-22-4 Silver ug/L 3 U 3 U 3 U 3 U
7439-97-6 Mercury ug/L 0.2 U 0.2 U 0.2 U 0.2 U
7440-23-5 Sodium ug/L 22800 24700 38700 54500
7440-28-0 Thallium ug/L 20 U 20 U 20 U 20 U
7440-62-2 Vanadium ug/L 5 U 9 5.4 5 U
7440-66-6 Zinc ug/L 23.2 1590 30.2 20 U
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SECTION 1 
 

DATA USABILITY SUMMARY 

Groundwater samples were collected from the Niagara County Refuse site in North 
Tonawanda, New York on December 23, 2005.  Analytical results from these samples were 
validated and reviewed by Parsons for usability with respect to the following requirements: 

• OM&M Manual, and 

• USEPA Region II Standard Operating Procedures (SOPs). 

The analytical laboratory for this project was Severn Trent Laboratories, Inc. (STL) in 
Buffalo, New York. 

1.1  LABORATORY DATA PACKAGES 

The laboratory data package turnaround time, defined as the time from sample receipt by the 
laboratory to receipt of the analytical data packages by Parsons, was 18 days on average for the 
groundwater samples. 

The data packages received from STL were paginated, complete, and overall were of good 
quality.  Comments on specific quality control (QC) and other requirements are discussed in 
detail in the data validation report in Section 2. 

1.2  SAMPLING AND CHAIN-OF-CUSTODY 

Groundwater samples were collected, properly preserved, shipped under a COC record, and 
received at STL within one day of sampling.  All samples were received intact and in good 
condition at STL. 

1.3  LABORATORY ANALYTICAL METHODS 

Groundwater samples were collected from the site and analyzed for volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and metals.  Summaries of 
issues concerning these laboratory analyses are presented in Subsections 1.3.1 through 1.3.3.  
The data qualifications resulting from the data validation review and statements on the laboratory 
analytical precision, accuracy, representativeness, completeness, and comparability (PARCC) are 
discussed for each analytical method in Section 2.  The laboratory data were reviewed and may 
be qualified with the following validation flags: 

 "U" -  not detected at the value given, 

 "UJ" -  estimated and not detected at the value given, 

 "J" -  estimated at the value given, 

 "N" -  presumptive evidence at the value given, and 
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 "R" -  unusable value. 

The validated laboratory data were tabulated and are presented in Attachment A. 

1.3.1  Volatile Organic Analysis 

Groundwater samples collected from the site were analyzed for target compound list (TCL) 
VOCs using the USEPA SW-846 8260B analytical method.  Certain reported results for the TCL 
VOC samples were considered estimated due to noncompliant instrument calibrations.  
Therefore, the reported TCL VOC analytical results were 100% complete (i.e., usable) for the 
groundwater data presented by STL.  PARCC requirements were met overall. 

1.3.2  Semivolatile Organic Analysis 

Groundwater samples collected from the site were analyzed for certain SVOCs using the 
USEPA SW-846 8270C analytical method.  The SVOC samples did not require qualification 
resulting from data validation.  Therefore, the reported SVOC analytical results were 100% 
complete (i.e., usable) for the groundwater data presented by STL.  PARCC requirements were 
met overall. 

1.3.3  Metals Analysis 

Groundwater samples collected from the site were analyzed for target analyte list (TAL) 
metals using the USEPA SW-846 6010B/7470A analytical methods.  The metals samples did not 
require qualification resulting from data validation.  All of the metals data were considered 
usable and 100% complete for the groundwater data presented by STL.  PARCC requirements 
were met overall. 
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SECTION 2 
 

DATA VALIDATION REPORT 

2.1  GROUNDWATER DATA 

Data review has been completed for data packages generated by STL containing 
groundwater samples collected from the Niagara County Refuse site.  The specific samples 
contained in these data packages, the analyses performed, and a usability summary, are presented 
in Table 2.1-1.  All of these samples were properly preserved, shipped under a COC record, and 
received intact by the analytical laboratory.  The validated laboratory data are presented in 
Attachment A. 

Data validation was performed for all samples in accordance with the most current editions 
of the USEPA Region II SOPs for organic and inorganic data review.  This data validation and 
usability report is presented by analysis type. 

2.1.1  TCL Volatiles 

The following items were reviewed for compliancy in the volatile analysis: 

• Custody documentation 

• Holding times 

• Surrogate recoveries 

• Matrix spike/matrix spike duplicate (MS/MSD) precision and accuracy 

• Matrix spike blank (MSB) recoveries 

• Laboratory method blank contamination 

• Instrument performance 

• Sample result verification and identification 

• Initial and continuing calibrations 

• Internal standard area counts and retention times 

• Field duplicate precision 

• Quantitation limits 

• Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols with the exception of continuing calibrations. 
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Continuing Calibrations 

All continuing calibration compounds were compliant with a minimum relative response 
factor (RRF) of 0.05 and a maximum percent difference (%D) of ± 25%, with the exception of 
chloroethane (-74%D) on the continuing calibration associated with all groundwater samples.  
Sample results for chloroethane, which were nondetects, were considered estimated and qualified 
“UJ”. 

Usability 

All TCL volatile sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness and comparability.  The TCL volatile data 
presented by STL were 100% complete (i.e., usable) for groundwater.  The validated TCL 
volatile laboratory data are tabulated and presented in Attachment A.   

2.1.2  Semivolatiles 

The following items were reviewed for compliance in the semivolatile analysis: 

• Custody documentation 

• Holding times 

• Surrogate recoveries 

• MS/MSD precision and accuracy 

• MSB recoveries 

• Laboratory method blank contamination 

• Instrument performance 

• Sample result verification and identification 

• Initial and continuing calibrations 

• Internal standard area counts and retention times 

• Field duplicate precision 

• Quantitation limits 

• Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols. 

Usability 

All semivolatile sample results were considered usable following data validation. 
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Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness and comparability.  The semivolatile data 
presented by STL were 100% complete (i.e., usable).  The validated semivolatile laboratory data 
are tabulated and presented in Attachment A.   

2.1.3  TAL Metals  

The following items were reviewed for compliancy in the metals analysis: 

• Custody documentation 
• Holding times 
• Initial and continuing calibration verifications 
• Initial and continuing calibration and laboratory preparation blank contamination 
• Inductively coupled plasma (ICP) interference check sample (ICS) 
• Matrix spike recoveries 
• Laboratory duplicate precision 
• Laboratory control sample 
• ICP serial dilution 
• Sample result verification and identification 
• Quantitation limits 
• Data completeness 

These items were considered compliant and acceptable in accordance with the validation 
protocols. 

Usability 

All TAL metals sample results were considered usable following data validation. 

Summary 

The quality assurance objectives for measurement data included considerations for 
precision, accuracy, representativeness, completeness, and comparability.  The metals data 
presented by STL were 100% complete with all metals data considered valid and usable.  The 
validated TAL metals laboratory data are tabulated and presented in Attachment A. 
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TABLE 2.1-1 

SUMMARY OF SAMPLE ANALYSES AND USABILITY  
 

NIAGARA COUNTY REFUSE SITE 

 

SAMPLE ID MATRIX 
SAMPLE

DATE 
TCL 

VOCs 
 

SVOCs 
TAL 

METALS
NCR-3S Water 12/23/05 OK OK OK 
NCR-4S Water 12/23/05 OK OK OK 
NCR-13S Water 12/23/05 OK OK OK 
NCR-5S Water 12/23/05 OK OK OK 
Field DUP #1 Water 12/23/05 OK OK  
Trip Blank Water 12/23/05 OK   
 TOTAL SAMPLES 6 5 4 

 

NOTES: OK - Sample analysis considered valid and usable. 
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ATTACHMENT A 

VALIDATED LABORATORY DATA  



NCR-13S
City of North Tonawanda WWTP Sample ID: NCR-3S NCR-4S NCR-5S NCR-13S Field Duplicate TRIP BLANK
830 River Road Lab Sample Id: A5E62302 A5E62303 A5E62304 A5E62301 A5E62305 A5E62306
North Tonawanda, NY Source: STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo STL-Buffalo
C/O Niagara County Refuse Site SDG: A05-E623 A05-E623 A05-E623 A05-E623 A05-E623 A05-E623
Validated Groundwater Sampling Event Matrix: WATER WATER WATER WATER WATER WATER
December 2005 Sampled: 12/23/2005 12/23/2005 12/23/2005 12/23/2005 12/23/2005 12/23/2005

Validated: 1/18/2006 1/18/2006 1/18/2006 1/18/2006 1/18/2006 1/18/2006
CAS NO. COMPOUND UNITS:

VOLATILES
67-64-1 Acetone ug/L 25 U 25 U 25 U 25 U 25 U 25 U
71-43-2 Benzene ug/L 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
75-27-4 Bromodichloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
75-25-2 Bromoform ug/L 1 U 1 U 1 U 1 U 1 U 1 U
74-83-9 Bromomethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
78-93-3 2-Butanone ug/L 10 U 10 U 10 U 10 U 10 U 10 U
75-15-0 Carbon Disulfide ug/L 1 U 1 U 1 U 1 U 1 U 1 U
56-23-5 Carbon tetrachloride ug/L 1 U 1 U 1 U 1 U 1 U 1 U
108-90-7 Chlorobenzene ug/L 5 U 5 U 5 U 5 U 5 U 5 U
124-48-1 Dibromochloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
75-00-3 Chloroethane ug/L 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
67-66-3 Chloroform ug/L 1 U 1 U 1 U 1 U 1 U 1 U
74-87-3 Chloromethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
75-34-3 1,1-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
107-06-2 1,2-Dichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
75-35-4 1,1-Dichloroethene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
540-59-0 1,2-Dichloroethene (total) ug/L 2 U 2 U 2 U 2 U 2 U 2 U
78-87-5 1,2-Dichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
142-28-9 1,3-Dichloropropane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
100-41-4 Ethylbenzene ug/L 5 U 5 U 5 U 5 U 5 U 5 U
591-78-6 2-Hexanone ug/L 5 U 5 U 5 U 5 U 5 U 5 U
75-09-2 Methylene chloride ug/L 5 U 5 U 5 U 5 U 5 U 5 U
108-10-1 4-Methyl-2-pentanone ug/L 5 U 5 U 5 U 5 U 5 U 5 U
100-42-5 Styrene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
79-34-5 1,1,2,2-Tetrachloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
127-18-4 Tetrachloroethene ug/L 5 U 5 U 5 U 5 U 5 U 5 U
108-88-3 Toluene ug/L 5 U 5 U 5 U 5 U 5 U 5 U
71-55-6 1,1,1-Trichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
79-00-5 1,1,2-Trichloroethane ug/L 1 U 1 U 1 U 1 U 1 U 1 U
79-01-6 Trichloroethene ug/L 5 U 5 U 5 U 5 U 5 U 5 U
75-01-4 Vinyl chloride ug/L 2 U 2 U 2 U 2 U 2 U 2 U
1330-20-7 Total Xylenes ug/L 5 U 5 U 5 U 5 U 5 U 5 U
10061-02-6 trans-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U
10061-01-5 cis-1,3-Dichloropropene ug/L 1 U 1 U 1 U 1 U 1 U 1 U

SEMIVOLATILES
95-50-1 1,2-Dichlorobenzene ug/L 9 U 9 U 9 U 9 U
541-73-1 1,3-Dichlorobenzene ug/L 9 U 9 U 9 U 9 U
106-46-7 1,4-Diclorobenzene ug/L 9 U 9 U 9 U 9 U
108-95-2 Phenol ug/L 9 U 9 U 9 U 9 U
95-48-7 2-Methylphenol ug/L 9 U 9 U 9 U 9 U
108-39-4 3-Methylphenol ug/L 9 U 9 U 9 U 9 U
106-44-5 4-Methylphenol ug/L 9 U 9 U 9 U 9 U

METALS
7429-90-5 Aluminum ug/L 360 4170 6380 3380
7440-36-0 Antimony ug/L 20 U 20 U 20 U 20 U
7440-39-3 Barium ug/L 65.9 92.4 151 63.2
7440-41-7 Beryllium ug/L 2 U 2 U 2 U 2 U
7440-43-9 Cadmium ug/L 1 U 1.1 1 U 1 U
7440-70-2 Calcium ug/L 196000 106000 104000 162000
7440-47-3 Chromium ug/L 21.4 4.8 34.5 23.2
7440-48-4 Cobalt ug/L 4 U 4 U 4 U 4 U
7440-50-8 Copper ug/L 11.6 11.4 24.5 13.6
7439-89-6 Iron ug/L 13600 22400 7840 6870
7439-92-1 Lead ug/L 5 U 11.5 8.5 5 U
7439-95-4 Magnesium ug/L 110000 33600 63800 75700
7439-96-5 Manganese ug/L 1870 329 210 34.4
7440-02-0 Nickel ug/L 55.5 10 U 36.2 16.9
7440-09-7 Potassium ug/L 2660 18800 2570 2800
7782-49-2 Selenium ug/L 15 U 15 U 15 U 15 U
7440-22-4 Silver ug/L 3 U 3 U 3 U 3 U
7439-97-6 Mercury ug/L 0.2 U 0.2 U 0.2 U 0.2 U
7440-23-5 Sodium ug/L 26900 29300 52800 68700
7440-28-0 Thallium ug/L 20 U 20 U 20 U 20 U
7440-62-2 Vanadium ug/L 5 U 5 U 12.2 10.3
7440-66-6 Zinc ug/L 20 U 465 61 20 U

P:\748641\Tech\labdata\38641val23DEC05.xls - V2005-12 2/13/2006 Page 1 of 1
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1.0  INTRODUCTION 
 

1.1 Project History 

The project site is located at the former Niagara County Refuse Site (NCRS) located in the town 

of Wheatfield, Niagara County, New York.  This wetland replacement project was designed to 

alleviate the onsite wetland impacts associated with the capping and restoration of the former 

landfill site.  Construction of the wetland replacement area was completed in the year 2000.  

 

To mitigate wetland losses incurred by the capping, the City of North Tonawanda created 0.17 

acres of wetland (Figure 1).  

 

 An aerial photograph of the site and surrounding area is shown in Figure 2 and depicts the 

location of these features.   

 

1.2  Monitoring Requirements 

Permit conditions in the Operation, Maintenance, and Monitoring Manual (CRA 2000) for the  

New York State Department of Environmental Conservation (DEC) Site No. 9-32-026 require 

post-construction monitoring of the wetland replacement area.  This report presents the results of 

the fifth year (August 2005) monitoring study of the Wetland Replacement Area.  Included are 

descriptions of the methodology used for the study (Section 2.0), vegetation data recorded during 

the survey (Section 3.0), and conclusions and recommendations (Section 4.0). 
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2.0 METHODOLOGY 

 

The study involved: 1) mapping wetland plant communities; 2) characterizing plant species 

composition; 3) documenting presence/absence of nuisance exotic plant species; and 4) 

recording wetland hydrology parameters.  A wetland boundary and plant community map was 

prepared for the wetland replacement area to show the approximate outer limit of the wetland 

and the distribution of plant communities within the area (Figure 3).  Plant community 

boundaries were mapped using plant species composition and corresponding water depths 

observed in the field.  Photographs were taken to document current site conditions.  

 

A cumulative plant species list (Table 1) was prepared to document all species identified during 

a thorough reconnaissance of the wetland replacement area. This list has been updated to include 

seven new hydrophilic plant species identified in year 2005. In addition, plant species 

composition and prevalence were documented using ten sample points, 50 feet apart, along two 

north/south transects (Figure 3).  The stakes were installed approximately 3.0 ft. from ground 

level making them inconspicuous. These will remain in place in the event that future monitoring 

is required.  One-meter square plots centered on the stake at each sample point were used to 

record species composition data.  A visual estimate of percent aerial cover was made for all 

herbaceous and woody plant species present within each plot.  These data were used to calculate 

the relative frequency for each plant species in the wetland replacement area, the relative density 

for each species in each plant community and the overall wetland frequency value (Tables 2, 3, 

and 4).  The following formulas were used to calculate these values:   

 

Relative frequency = (number of plots in which species X occurs/total number of plots 
in the Wetland Replacement Area) x 100.  

 
Relative density = (% aerial cover of species X / total aerial cover for all species in plant 
community Y) x 100. 
 
Wetland Frequency Value = the combined indicator value / total amount of all species 
in the transects. 
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As directed, two permanent representative transects have been established using six foot iron 

posts located at the ends of each transect (Figure 3).  The sample plots (1 meter square) were 

placed at fifty foot intervals along each transect, with sample plot 0+00 on the south side of the 

wetland creation area.  Sample plot work sheets were prepared for each plot to record the 

number of each plant species, percent cover, relative frequency, water level relative to the 

normal water pool, soil type, and soil pH (Table 5).  Surface-water depths were recorded at each 

sample point (Table 6). 

 

 A thorough search for nuisance exotic plants was conducted in the wetland replacement area.  

This survey focused primarily on purple loosestrife (Lythrum salicaria) and common reed 

(Phragmites australis), which are particularly aggressive exotic weed species in wetlands of the 

northeastern United States.  Purple loosestrife plants consisting of flowering and/or juvenile 

plants were growing in six of the ten plots.  For some reason, the Purple loosestrife plants in the 

wetland creation area were not producing flowers.  And for the most part, the leaves appeared 

pretty well eaten up by something.  Common reed, Phragmites australis, was found in transect A 

Stations, 1+00; 1+50 and 2+00.  Each spot consisted of approximately 100 stems each.  The 

plant is spreading at a very rapid rate compared to the 2004 monitoring report.   
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3.0  RESULTS 

 

The following sections present the results of the August 2005 monitoring study of the NCRS in 

Niagara County, New York.  Figures are provided in Appendix A, tables in Appendix B, site 

photographs in Appendix C, and completed data forms in Appendix D. 

 

3.1 Plant Community Mapping 

The Cowardin et al. (1992) wetland classification system was used to assign wetland plant 

communities within the wetland replacement area.  Two wetland plant communities occur in the 

site, 1) open water, and 2) emergent marsh.  Palustrine wetlands are defined as non-tidal 

wetlands dominated by trees, shrubs or persistent emergent plants, as well as non-vegetated 

wetlands that are less than 2 m. (6.6 ft.) deep and less than 20 acres in size (Cowardin et al. 

1992). Emergent marsh is characterized by a semi-permanently flooded water regime with erect, 

rooted herbaceous plants (e.g., narrow-leaf cattail, Typha angustifolia).   

 

3.2 Plant Community Characterization 

An overall cumulative list of plant species was formed and is presented in Table 1.  Moreover, 

plant species composition and prevalence data were recorded from ten 1.0-meter square sample 

plots within the wetland replacement area (Figure 3).  The completed data forms are attached in 

Appendix D.  The relative frequencies of each species recorded in the replacement area are 

presented in Table 2.  Relative density data for each species, by plant community, are presented 

in Table 3.  

 

The wetland replacement area supports a diversity of plants, with a total of 32 species observed 

in the area (Table 1), and 14 species recorded in sample plots (Tables 2 and 3).  All of these 

plants are classified as facultative wetland species (FACW) to obligate wetland species (OBL).  

The additional plant species identified in the 2005 monitoring could be due to an increase in 

plant cover, and reduced grazing by the large duck and muskrat population due to older, less 

edible plant foliage. 

 

All of the plant species that were recorded in the wetland creation area fell in the range of 
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facultative wetland species (FACW) to obligate wetland species (OBL) (Table 1).  The overall 

wetland frequency indicator of 1.36 exceeds the expected value of 1.67 for Year 5 of an 

established wetland (Table 4). 

 

3.3 Invasive/Exotic Plant Survey 

Three invasive/exotic aquatic plant species were found within the wetland replacement area.  

Lythrum salicaria (purple loosestrife) was observed in six of the ten sample plots.  In addition, 

Phragmites communis (common reed) was found in three sample plot and Typha angustifolia  

(narrow-leaf cattail) was found in the three sample plots.  O & M Enterprises removed many of 

the purple loosestrife seed heads in years 2001, 2002, and 2003 and pulled many plants by hand 

in the spring of 2003 and 2004.  The annual control of purple loosestrife should include hand 

pulling or selective spraying starting as soon as the plants are identifiable in the spring.  The root 

system will not be fully developed at that time of the season, making them easier to pull. 

 

3.4 Wetland Hydrology  

Surface-water depths were recorded at each of the ten plots during the August 2005 survey 

(Table 6).  The water depth in the creation area was down 0.5 inches at the time of the survey.  

The same loss of hydrology was observed in the adjacent DEC wetland.  Evaporation, lack of 

recent rainfall, and the date of monitoring may have created this reduction in water depth.  It is 

expected that the mitigation area will refill and stay full under normal conditions. 

 

 3.5 Wildlife Usage 

The wetland replacement area is, and has been, utilized by a number of wildlife species, some of 

which were seen during the survey.  These species included a variety of waterfowl: wood duck 

(Aix sponsa) and mallard (Anas platyrhynchos); amphibians: leopard frog (Rana pipiens); and 

extensive signs of mammals: muskrat (Ondatra zibethicus).  Use of the wetland replacement area 

by wetland wildlife should continue during the coming years. 

 

 

4.0 CONCLUSIONS AND RECOMMENDATIONS 
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The NCRS wetland replacement area is very successful.  All the data that were examined for this 

study show that the hydrologic conditions that were examined in this study are creating a 

productive and diverse wetland community.  The presence of hydrophytic vegetation and 

wildlife are evident throughout the creation area.  There is no evidence that the hydrologic 

conditions in the replacement area will change, as they match the conditions in the adjacent DEC 

wetland. 

 

A diverse array of wetland plants (a total of 32 species recorded during the August 2005 survey) 

has become established, with 100% of the species classified as FACW or OBL.  The wetland is 

successful with minimal exposed bare ground in the non–open water areas. Most of the OBL 

plant species have a high quality rating and were dropping mature seed at the time of the survey. 

 It is expected that this year’s seed cast will fill in the remaining areas that have minimal 

vegetation.  

 

It should be noted that purple loosestrife, an invasive/exotic aquatic plant species, was found in 

six of the ten transects.  O & M Enterprises had removed the seed heads of purple loosestrife 

before maturity in the 2001, 2002, and 2003 growing seasons and hand pulled many purple 

loosestrife plants in 2003 and 2004.  Now it appears that something is eating the foliage which 

will slow down and/or reduce the competition with the more desirable plants.  Common reed was 

found in three of the ten transects.  Visually, it appears that this plant is spreading at a very rapid 

rate.  To reduce the strong possibility of the plant colonizing a large portion of the wetland, some 

actions should be taken now.  This control could include hand brushing Round-up on the leaves 

starting when the new plant growth starts in the spring. 

 

Over all, the wetland mitigation area is established and is serving nature as intended.   
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FIGURES 
 



Figure 1. Site Location 

Site Location

Approximate Wetland Replacement Area



Figure 2. Aerial 

Site Location



 

Figure 3. Plant Communities and Transect Locations 
2005 Monitoring Program 



 
 
 

 
 
 
 
 
 

 
 

APPENDIX B  
 

TABLES 
 



Scientific Name Common Name Indicator
Status

Agrostis alba red top FACW
Alisma plantago-aquatica water plantain OBL

Aster novae-angliae New England aster FACW
Bidens cernua nodding bur-marigold OBL
Eupatorium perfoliatum boneset FACW
Carex lacustris lakebank sedge OBL
Carex vulpinoidea fox sedge OBL
Cicuta maculata water hemlock OBL
Eleocharis palustris creeping spikerush OBL
Cyperus esulentus nut grass FACW
Iris versicolor blueflag OBL
Leersia oryzoides rice cutgrass OBL
Juncus effusis soft rush FACW
Lythrum salicaria purple loosestrife FACW
Minulus ringens monkey flower OBL
Nymphaea tuberosa white water lily OBL
Peltandra virginica arrow arum OBL
Penthorum sedoides ditch stone crop OBL
Pontederia cordata pickerel weed OBL
Phragmites communis common reed FACW
Rumex verticillatus water dock OBL
Sagitarria latifolia arrow-head OBL
Sagitarria rigida sessile-fruited arrowhead OBL
Scirpus cyperinus wool grass FACW
Scirpus validus soft-stem bulrush OBL
Sium suave hemlock water parsnip OBL
Sparganium americanum eastern burreed OBL
Sparganium eurycarpum giant burreed OBL
Typha angustifolia narrow-leaf cattail OBL
Typha latifolia broad-leaf cattail OBL

Table 1.  Comprehensive List of Plants Observed in the Wetland Replacement Area.



Table 2.  Relative Frequency* of Plants Recorded in Wetland Mitigation Area 

Monitoring Year 2005 (5th year)
Scientific Name

A0+00 A0+50 A1+00 A1+50 A2+00 B0+00 B0+50 B1+00 B1+50 B2+00 Frequency

Carex lacustris 1 1 3.57%
Eleocharis palustris 1 1 3.57%
Juncus effusus 1 1 1 1 4 14.29%
Lythrum salicaria 1 1 1 1 1 1 6 21.43%
Nymphaea tuberosa 1 1 1 3 10.71%
Peltandra virginica 1 1 3.57%
Phragmites communis 1 1 2 7.14%
Scirpus validus 1 1 2 7.14%
Sparganium eurycarpus 1 1 1 1 1 1 1 7 25.00%
Typha angustifolia 1 1 3.57%
Typha latifolia 1 1 2 7.14%

Total Frequency of all Species 28

Relative Frequency*= number of plots in which Species X occurs / total number of plots in the Wetland Replacement 
Area x 100

Relative 
Frequency

PEM
Sample Plots



Table 3.  Relative Density* of Plants Recorded in Wetland Mitigation  

Scientific Name

A0+00 A0+50 A1+00 A1+50 A2+00 B0+00 B0+50 B1+00 B1+50 B2+00 total
Carex lacustris 20 20 2.8
Eleocharis palustris 40 24 30.0
Juncus effusus 5 10 84 30 40 19.5
Lythrum salicaria 20 10 10 10 40 50 140 19.9
Nymphaea tuberosa 10 65 40 115 16.3
Peltandra virginica 20 20 2.8
Phragmites communis 25 1 1 0.1
Scirpus validus 60 5 65 9.2
Sparganium eurycarpus 10 50 5 10 5 5 40 125 17.7
Typha angustifolia 25 25 31.3
Typha latifolia 10 10 20 25.0

% Aerial Cover 60 70 100 100 80 60 80 5 70 80 705
% Bare ground 40 40 0 0 0 0 0 0 0 0 80
% Open Water 0 0 0 0 0 40 20 95 30 20 205

Relative Density* = (% aerial cover of species / total aerial cover for all species in plant community Y) x 100.

PEM Relative 
Density  

%
Sample Point



Table 4.  Wetland Frequency Indicator* 

Scientific Name

A0+00 A0+50 A1+00 A1+50 A2+00 B0+00 B0+50 B1+00 B1+50 B2+00
Agrostis alba 5 2.0
Eleocharis palustris 24 2.0
Juncus effusus 40 2.0
Lythrum salicaria 5 5 20 15 5 2.0
Nymphaea tuberosa 39 15 55 30 1.0
Pontederia cordata 5 1.0
Potamogeton sp. 1 1.0
Phragmites communis 1 2.0
Sagitarria latifolia 20 1 10 1.0
Scirpus validus 50 40 55 5 1.0
Sparganium eurycarpus 10 33 5 35 5 30 1.0
Sagitarria rigida 2 5 25 15 1.0
Typha angustifolia 20 5 5 1.0
Typha latifolia 50 44 65 1.0
Wetland Frequency Indicator*= combined indicator value / total number of all species in the transects Total Value 19.0

Total species 14.0
Wetland Frequency Indicator 1.36

Sample Plots Wetland 
Frequency 
Indicator



Table 5.  

Hydrology and Soil Data Within the Replacement Area

Sample Point Sub-surface Depth Soil Type Soil Soil 
(from normal water pool (unified soil (ph) (depth)

elevation 100.00) classification)
Transect A

0+00 99.7 OL 6.8 > than 12 inches
0+50 95.5 OL 6.8 > than 12 inches
1+00 99.5 OL 6.8 > than 12 inches
1+50 99.9 OL 6.8 > than 12 inches
2+00 99.8 OL 6.8 > than 12 inches

Transect B
0+00 100.0 OL 6.8 > than 12 inches
0+50 99.5 OL 6.8 > than 12 inches
1+00 98.7 OL 6.8 > than 12 inches
1+50 99.0 OL 6.8 > than 12 inches
2+00 98.6 OL 6.8 > than 12 inches

OL = Organic Loam



Table 6

Hydrology Measurements Within the Wetland Replacement Area

Sample Point Water Water *Water 
Depth Depth Depth

Year 2001 Year 2002 Year 2003
A 0+00 + 4 inches 0 0
A 0+50 -2 inches 0 3 inches
A 1+00 0.0 inches 0 0
A 1+50 +5 inches 0 0
A 2+00 +5 inches 0 0
B 0+00 +5 inches 0 0
B 0+50 -5 inches 0 3 inches
B 1+00 -1.3 inches 3 inches 9 inches
B 1+50 -1.0 inches 1 inches 8 inches
B 2+00 -1.4 inches 1 inches 9 inches

Normal water pool elevation was set at elevation 100.00
*The Water Level in the Creation Area was for the most part drained (see photos).

Water *Water 
Depth Depth

Year 2004 Year 2005
0

3 inches
0
0
0
0

3 inches
9 inches
8 inches
9 inches
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PHOTOGRAPHS 
 



 

Photograph 1. Transect A – Station 0+00, - looking East 

Photograph 2. Transect A – Station 0+50, - looking East 



 

Photograph 3. Transect A – Station 1+00, - looking East 

Photograph 4. Transect A – Station 1+50, - looking East 



 

Photograph 5. Transect A – Station 2+00, - looking East 

Photograph 6. Transect A – Station 2+50, - looking East 



 

Photograph 1. Transect B – Station 0+00, - looking North 

Photograph 2. Transect B – Station 0+50, - looking North 



 

Photograph 3. Transect B – Station 1+00, - looking North 

Photograph 4. Transect B – Station 1+50, - looking North 



 

Photograph 5. Transect B – Station 2+00, - looking North 

Photograph 6. Transect B – Station 2+50, - looking North 
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 0+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Lythrum salicaria 20% FACW 9.
2 Typha angustifolia 25% OBL 10.
3 Sparganium eurycarpum 10% OBL 11.
4 Juncus effusis 5% FACW 12.
5. 13.
6 Percent Coverage 60% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 40% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises
J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 0+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Lythrum salicaria 10% FACW 9.
2 Sparganium eurycarpum 50% OBL 10.
3 Juncus effusis 10% FACW 11.
4. 12.
5. 13.
6 Percent Coverage 70% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 30% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 3/3 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises
J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 1+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Lythrum salicaria 10% FACW 9.
2 Scirpus validus 60% OBL 10.
3 Sparganium eurycarpum 5% OBL 11.
4 Phragmites communis 25% FACW 12.
5. 13.
6 Percent Coverage 100% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 0% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 1+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Lythrum salicaria 10% FACW 9.
2 Scirpus validus 5% OBL 10.
3 Juncus effusis 84% FACW 11.
4 Phragmites communis 1% FACW 12.
5. 13.
6 Percent Coverage 100% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 0% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises
J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 2+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Lythrum salicaria 40% FACW 9.
2. Carex lacustris 20% OBL 10.
3. Juncus effusis 30% FACW 11.
4. Typha latifolia 10% OBL 12.
5. 13.
6. Percent Coverage 100% 14.
7. Percent Open Water 0% 15.
8. Percent Bare Ground 0% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
x Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises
J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: A
Is the area a potential problem area? Yes No Plot ID: 2+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Lythrum salicaria 30% FACW 9.
2. Juncus effusis 20% FACW 10.
3. Typha latifolia 10% OBL 11.
4. Phragmites communis 40% FACW 12.
5. 13.
6. Percent Coverage 100% 14.
7. Percent Open Water 0% 15.
8. Percent Bare Ground 0% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-)

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other Saturated in the Upper 12 Inches

x No Recorded Data Available Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 0+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Lythrum salicaria 50% FACW 9.
2 Typha latifolia 10% OBL 10.
3. 11.
4. 12.
5. 13.
6 Percent Coverage 60% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 40% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 2/2 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 0+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1 Eleocharis palustris 40% FACW 9.
2 Sparganium eurycarpum 10% OBL 10.
3 Nymphaea tuberosa 10% FACW 11.
4 Peltandra virginica 20% OBL 12.
5. 13.
6 Percent Coverage 80% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 25% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation in the wetland creation area

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 1+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Sparganium eurycarpu 5% FACW 9.
2. 10.
3. 11.
4. 12.
5. 13.
6 Percent Coverage 5% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 95% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 1/1 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation to expose bare ground

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 1+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Sparganium eurycarpu 5% FACW 9.
2. Nymphaea tuberosa 65% OBL 10.
3. 11.
4. 12.
5. 13.
6 Percent Coverage 70% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 30% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 2/2 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation to expose bare ground

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 2+00

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Sparganium eurycarpu 40% FACW 9.
2. Nymphaea tuberosa 40% 10.
3. 11.
4. 12.
5. 13.
6 Percent Coverage 80% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 20% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 2/2 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation to expose bare ground

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual)

Project Site: Date:
Applicant/Owner: County:
Investigator: State:

Do Normal Circumstances exist on the site? Yes No Community ID:
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: B
Is the area a potential problem area? Yes No Plot ID: 2+50

(If needed explain on reverse.)

VEGETATION
Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator

1. Nymphaea tuberosa 5% FACW 9.
2. Eleocharis palustris 40% OBL 10.
3. Alisma plantago-aquati 5% OBL 11.
4. Sparganium eurycarpu 20% OBL 12.
5. 13.
6 Percent Coverage 70% 14.
7 Percent Open Water 0% 15.
8 Percent Bare Ground 30% 16.
Percent of Dominant Species that are OBL, FACW, or FAC

(excluding FAC-) 4/4 = 100%

Remarks: Created Wetland Area

HYDROLOGY
Recorded Data (Describe in Remarks): Wetland Hydrology Indicators:

Stream, Lake, or Tide Gauge Primary Indicators:
Aerial Photographs Inundated
Other x Saturated in the Upper 12 Inches

x No Recorded Data Available x Water Marks
Drift Lines

Field Observations: Sediment Deposits
Depth of Surface Water: 0 (in.) Drainage Patterns in Wetlands

Secondary Indicators (2 or more required):
Depth to Free Water in Pit: (in.) Oxidized Root Channels in upper 12 inches

Water-Stained Leaves

Depth to Saturated Soil: 12 (in.) Local Soil Survey Data

FAC-Neutral Test
Other (explain in Remarks)

Remarks:

8/12/2005
Niagara

New York

The dry summer has lowered the water elevation to expose bare ground

100% of the plant species are classified as FACW or OBL

Tonawanda Landfill Wetland Replacement Area
O & M Enterprises

J. Brown
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    MAINTENANCE RECORD LOGS  
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      WATER LEVEL RECORDS  
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