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1.0 Introduction 

On behalf of our client, 1681-1689 Main Street LLC, Roux Environmental Engineering and Geology, DPC 
(Roux) has prepared this Groundwater Interim Remedial Measures (IRM) Work Plan to present the scope 
of planned Interim Remedial Measures (IRM) to address elevated groundwater concentrations identified on 
Site during the Brownfield Cleanup Program (BCP) Remedial Investigation.   

1.1 Site Background 

The 1681-1689 Main Street Site (C915378) is an approximate 2.04 acre site located in the City of Buffalo, 
Erie County, New York (see Figures 1 and 2).  The Site is bordered by Main Street to the west, East Balcom 
Street to the south, Masten Avenue to the east.  Remedial Investigation fieldwork was completed in 
accordance with the approved Remedial Investigation Interim Remedial Measures Work Plan (November 
2022) and the Addendum to the RI-IRM Work Plan (November 2023). Remedial Investigation field activities 
were completed on Site between January and July 2024, and Interim Remedial Measures are currently 
ongoing. 

1.2 Remedial Investigation Groundwater Results 

Seven (7) groundwater wells, identified as MW-1 through MW-7, were installed across the Site as part of 
the RI (see Figure 3).  Based on the initial round of sampling results (April 2024), elevated volatile organic 
compounds (VOCs) were detected above NYS Department of Environmental Conservation (NYSDEC) 
Groundwater Guidance Values.  Elevated VOCs, including chlorinated VOCs (cVOCs) were detected in 
MW-4, MW-5 and MW-6. Additional groundwater sampling completed in May 2024 showed similar results 
for MW-5 and MW-6, with no elevated detection in MW-4 (see Table 1). 

1.3 – Interim Remedial Measures  

Interim Remedial Measures, including removal of historic underground storage tanks (USTs) and hydraulic 
lifts, and impacted soil fill.  Post-excavation confirmatory soil sample results have confirmed removal of 
impacted soil-fill surrounding the tanks and hydraulic lifts and have achieved the Part 375 Unrestricted Use 
Soil Cleanup Objectives (USCOs). 

This Groundwater IRM is being completed to address residual groundwater impacts after completion of the 
IRMs. This groundwater IRM will focus on addressing the residual groundwater concentrations in the vicinity 
of MW-6 (former Tank 1 area).  Additional groundwater monitoring will be completed at MW-4 and MW-5 
to assess concentrations after completion of the Tank 2 and Tank 4 IRM activities.  Additional groundwater 
remedial activities may be completed based on the pos-injection groundwater results. 

Details of the planned groundwater injection are provided below. 
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2.0 Pre-Injection Preparation Tasks 
2.1 USEPA Underground Injection Control Permit 

Roux will prepare and submit an US Environmental Protection Agency (USEPA) Underground Injection 
Control (UIC) permit prior to field injection activities.  Copies of the UIC will be provided to the Department 
prior to injection activities.  

2.2 Site Preparation 

A City of Buffalo hydrant permit has been acquired, and water needs for the injection will be supplied by 
the hydrant.  Injection activities will be completed in accordance with the NYSDEC-approved Remedial 
Investigation Interim Remedial Measures Work Plan, including the Health and Safety Plan (HASP) and 
Community Air Monitoring Plan (CAMP). 

2.2.1 Site Access Controls 

The site is currently surrounded by perimeter construction fencing.  The perimeter fencing will remain during 
the injection activities.  Additional exclusion zones, using caution tape and/or traffic cones, may be used on 
Site to identify planned areas of injection work activities. Work areas will be determined daily based on the 
planned remedial activities, and may be changed throughout the work day to ensure safe operations.      

2.2.2 Material Storage 

Planned chemical reagent will be brought to the Site and utilized during the injection activities.  Chemicals 
will be stored on site and covered by plastic sheeting at the end of each workday. Injection related 
equipment and associated mixing equipment will be stored on Site during the IRM. 

2.3 Temporary Monitoring Well Installation  

Three (3) temporary groundwater monitoring wells, identified as TW-1, TW-2, and TW-3 will be installed 
prior to injection activities (see Figure 2).  The monitoring wells will be used for evaluating the zone of 
influence during the injection, and pre- and post injection sampling. 
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3.0 IRM Groundwater Injection  

In-Situ chemical oxidation (ISCO) is an environmental remediation technique which utilizes a strong 
chemical oxidant to destroy and transform chemical contaminants into less harmful chemical species.  For 
this Groundwater IRM, Regenesis PersulOx will be used to remediate residual VOC impacts. PersulfOx is 
a sodium persulfate based oxidant utilizing a patented catalyst to activate the reaction.  The sulfate reagent 
is a more stable oxidant with slower reaction times (days to weeks) and does not interact as strongly with 
soil organic matter, whereby reducing application volumes. 

3.1 Injection Reagent - Regenesis PersulfOx®  

PersulfOx is a sodium persulfate based oxidant that is capable of destroying chlorinated contaminants at 
the Site.  PersulfOx contains a built-in activation agent, so no additional catalyst will be added during the 
injection.  Approximately 900 lbs of reagent will be mixed with 500-600 gallons of water for an approximate 
15% PersulfOx solution will be injected at the manufacturer’s suggested rate of 30-gallons per foot across 
the 20-foot treatment thickness.   

Regenesis PersulfOx information including product brochure, Material Safety Data Sheet (MSDS) and 
application instructions are included in Appendix D. The reagent will be delivered in dry 55lbs bags as a 
DOT 5.1 Class Oxidizer and staged on-Site in accordance with the manufacturer’s storage 
recommendations.  The PersulfOx solution will be mixed on-Site in accordance with the manufacturer’s 
instructions in 275-gallon totes, or similar mixing vessels.   

Pre- and post-injection groundwater monitoring will be completed to assess the effectiveness of PersulfOx.  
Details of the IRM groundwater monitoring plan are described below 

3.2 Injection Details 

A total of 30 injection points will be spaced approximately 10 ft apart (north to south) and 15 feet apart (east 
to west) in a grid pattern (see Figure 1).  A direct-push drilling probe capable of injecting the reagent will be 
utilized to deliver the reagent.  Injection points will be advanced to an approximate depth range of 20-40 ft 
below ground surface (fbgs) and reagent will be applied continuously across the application depth range.  

Based on the depth to groundwater and the current site conditions, we do not expect reagent daylighting 
issues.  If daylighting of reagent is identified, the injection will be temporarily paused, the area of daylighting 
will be inspected, and those areas will be sealed with bentonite or equivalent.   

3.3 Groundwater Monitoring 

A groundwater sampling program will be implemented to evaluate the effectiveness of the IRM groundwater 
treatment program.  Groundwater sampling will be completed utilizing low-flow techniques, in accordance 
with the approved RI-IRM Work Plan.   

Groundwater elevations and laboratory samples will be collected from the groundwater well network prior 
to injection activities. Field parameters will be collected continuously during the injections.  Based on the 
rate of reaction the post-injection groundwater samples will be collected approximately four (4) weeks after 
completion of the injection.   
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Approximately 4 weeks after completion of the groundwater injection, post-injection groundwater samples 
will be collected from MW-4, MW-5, MW-6, TW-1, TW-2, and TW-3 for TCL VOCs.   

Based on the post-injection groundwater results, additional sampling and/or supplemental groundwater 
remedial measures will be discussed with the Department. 
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4.0 Remedial Activities Support Documents 
4.1 Health and Safety Protocols 

The Groundwater IRM will be completed in accordance with the approved Remedial Investigation Interim 
Remedial Measures Work Plan, and associated Health and Safety Plan (HASP).  Additional information 
related to proper handling and safety measures are included in Appendix A with the product information. 
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5.0 Reporting and Project Schedule 
 

5.1 Reporting 

Post-Injection groundwater sampling results will be summarized and submitted to the Department upon 
receipt from the laboratory.   

Upon completion of injection activities, the USEPA UIC notification will be resubmitted. 

Details of the injection activities will be summarized in a Construction Closeout Report (CCR) and/or 
included in the Final Engineering Report (FER). 

Future groundwater sampling, if necessary, will be included in the conditional Site Management Plan 
(SMP). 

 

5.2 Tentative Schedule Timeline  

• January 2025 – complete Groundwater Injection field activities 
• March 2025 – complete post-injection groundwater sampling (4 weeks post-injection). 
• April 2025 – Provide post-injection data summary and associated closure notification/reports. 
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TABLES 
 

 



MW-1

4/1/2024 4/1/2024 5/23/2024 4/1/2024 5/23/2024 4/1/2024 5/23/2024 4/4/2024 7/10/2024 4/4/2024 7/10/2024 4/4/2024 7/10/2024
Volatile Organic Compounds (VOCs)  - ug/L

1,1-Dichloroethene 5 ND ND ND ND ND ND ND ND ND ND 10 ND ND

2-Butanone 50 ND ND ND ND 14 ND ND ND ND ND ND ND 3.6 J
1,1-Dichloroethane 5 ND 1.8 J 1.4 J ND ND ND ND ND ND ND ND ND ND

1,2-Dichloroethane 0.6 ND ND ND ND ND 0.15 J ND 0.2 J ND ND ND ND ND

4-Methyl-2-pentanone -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Acetone 50 ND ND 5.4 54 24 4.6 J ND 4.5 J ND ND ND 31 3.3 J
Benzene 1 ND ND ND ND ND 1.6 0.27 J 0.29 J 0.18 J ND ND ND ND

Bromomethane 5 ND ND ND ND ND ND ND ND 6.4 ND ND ND ND

Cyclohexane -- ND ND 1.2 J ND ND ND ND 0.65 J ND ND ND ND ND

Methyl tert butyl ether (MTBE) 10 ND 2.7 2.5 ND ND 4.1 1.3 J ND ND ND ND ND ND

Methyl cyclohexane -- ND ND 1.3 J ND 1.3 J ND ND 1.1 J ND ND ND ND ND

cis-1,2-Dichloroethene 5 ND ND ND ND ND 11 1.2 J ND ND 1,300 1,600 ND ND

Toluene 5 ND ND ND ND ND ND ND 0.71 J ND ND ND ND ND

trans-1,2-Dichloroethene 5 ND ND ND ND ND 2.5 ND ND ND 49 J 53 ND ND

Trichloroethene 5 ND ND ND ND ND 2.7 1 7.2 9.1 3,300 3,000 1.6 0.92
Vinyl Chloride 2 ND ND ND ND ND 0.6 J 0.22 J ND ND 79 94 ND ND

Total TICs -- ND ND 1.01 J 1.85 J ND ND ND 4.89 J 15.1 J ND ND 1.23 J 1.50 J
Semivolatile Organic Compounds (SVOCs) - ug/L

2-Methylnaphthalene -- ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

3-Methylphenol/4-methylphenol* 5 ND ND ND ND 2.3 J ND ND ND ND ND ND ND ND

Acenaphthene 20 ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Acetophenone -- ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Anthracene 50 ND ND ND ND 0.03 J ND ND 0.02 J ND ND ND ND ND

Benzo(a)anthracene 0.002 ND ND ND 0.02 J ND ND ND 0.04 J ND ND ND ND ND

Benzo(a)pyrene 0 ND ND ND ND ND ND ND 0.03 J ND ND ND ND ND

Benzo(b)fluoranthene 0.002 ND ND ND ND ND ND 0.04 J 0.05 J ND ND ND ND ND

Benzo(ghi)perylene -- ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Benzo(k)fluoranthene 0.002 ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Chrysene 0.002 ND ND ND ND ND ND ND 0.03 J ND ND ND ND ND

Fluoranthene 50 ND ND ND 0.06 J 0.03 J 0.04 J 0.09 J 0.09 J ND ND ND ND ND

Fluorene 50 ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Hexachlorobenzene 0.04 ND ND ND ND 0.04 J ND ND 0.01 J ND ND ND ND ND

Indeno(1,2,3-cd)pyrene 0.002 ND ND ND ND ND ND ND 0.02 J ND ND ND ND ND

Naphthalene 10 0.08 J ND ND 0.06 J ND ND ND 0.06 J ND ND ND ND ND

Pentachlorophenol 1 ND ND 0.08 J 0.16 J 0.08 J ND ND ND ND ND ND 0.03 J ND

Phenanthrene 50 0.03 J ND ND 0.04 J ND 0.04 J 0.07 J 0.07 J ND ND ND ND ND

Pyrene 50 ND ND ND 0.05 J ND 0.03 J 0.06 J 0.07 J ND ND ND ND ND

Phenol 1 ND ND ND ND 1.1 J ND 1.20 J ND ND ND ND ND ND

Total TICs -- 34.6 J 45.5 J 16.3 J 87.7 J 32.8 J 67.6 J 36.8 J 34.4 J ND 21.9 J 140 J 108 J 4 J

Total Metals  - ug/L 4

Aluminum -- 3.27 J ND 8.85 J 7 J 9.84 J 3.87 J 11.7 8.02 J 12.3 ND 10.9 6.25 J 22.4
Antimony 3 ND 0.76 J 0.48 J 1.114 J 0.630 J ND ND ND ND ND 1.24 J ND 0.43 J
Arsenic 25 1.84 1.44 2.28 5.63 0.95 J 3.26 1.48 1.74 0.55 8.02 3.73 5.4 4.05
Barium 1000 122.2 70.04 69.55 175.8 110.4 59.51 63.35 45.68 59.62 137.5 106.1 101.6 90.55
Calcium -- 161,000 49,900 49,300 39,300 33,300 35,000 32,200 135,000 148,000 125,000 86,100 54,400 37,900
Chromium 50 ND ND ND 0.2 J ND ND ND 0.31 J ND 0.21 J ND 0.35 J ND

Cobalt -- 0.56 0.16 J 0.16 J 1 ND ND ND ND ND 0.17 J ND 0.38 J ND

Copper 200 0.66 J 0.87 J 0.64 J 0.62 J ND 0.42 J ND 0.59 J 0.42 J ND ND 0.40 J ND

Iron 300 24.2 J ND 34.4 J 218 27.2 J ND 32.1 J 1,070 24.6 1,360 99.7 178 21.9 J
Lead 25 ND ND ND ND ND ND ND ND ND ND 0.37 J ND ND

Magnesium 35000 36,600 73,500 68,600 62,100 51,600 30,300 20,800 54,600 94,700 154,000 89,900 81,400 58,100
Manganese 300 105.1 46.95 30.33 140.8 22.47 20.02 12.64 66.6 41.86 35.67 26.6 47.31 35.9
Mercury 0.7 ND ND ND ND ND ND ND ND 0.11 J ND 0.11 J ND 0.11 J
Nickel 100 1.12 J ND 0.57 J 1.71 J ND 0.9 J 0.8 J 0.64 J 0.69 J 2.67 2.8 ND ND

Potassium -- 8190 5400 4030 5560 3820 2130 1,580 10400 5720 4320 3220 4650 2100
Sodium 20000 18,900 52,600 51,300 24,500 20,800 62,200 53,900 395,000 46,000 238,000 414,000 674,000 50,300
Thallium 0.5 ND ND ND ND ND ND 0.26 J ND ND ND ND ND ND

Zinc 2000 6.02 J ND ND 5.38 J ND ND ND ND ND ND ND ND ND

Pesticides - ug/L
4,4'-DDT 0.2 ND ND ND ND ND ND ND 0.021 JIP ND ND ND ND ND

Total Pesticides -- ND ND ND ND ND ND ND 0.021 ND ND ND ND ND

Herbicides - ug/L

Polychlorinated Biphenyls - ug/L

Perfluorinated Alkyl Acids - ng/L
Perfluorobutanoic acid (PFBA) -- 1.22 J 1.11 J 1.63 J 1.72 J 2.02 J 6.83 8.52 9.16 4.04 J 3.28 J 4.02 J 7.45 5.96
Perfluoropentanoic acid (PFPeA) -- 1.29 J 2.30 J 1.76 J 2.26 J 1.47 J 5.03 6.42 12.20 0.91 J ND 1.56 J 3.50 4.16
Perfluorobutanesulfonic acid (PFBS) -- 0.535 J ND ND ND ND 0.838 J 0.925 J ND ND ND ND ND ND

Perfluorohexanoic acid (PFHxA) -- 1.75 1.42 J 0.804 J 2.07 1.33 J 5.09 6.89 7.38 0.531 JF ND 0.781 J 2.91 1.69
Perfluoroheptanoic acid (PFHpA) -- 0.968 J 0.469 JF ND 0.602 JF 0.298 J 3.29 5.23 2.04 ND ND ND 0.567 J 0.359 J
Perfluorooctanoic acid (PFOA) 6.7 3.92 1.43 J ND 1.19 J 0.789 J 3.38 4.68 ND ND ND ND 0.675 J ND

Perfluorooctanesulfonic acid (PFOS) 2.7 ND ND ND ND 1.06 J ND ND ND ND ND ND ND ND

Notes:
1. Only parameters detected at a minimum of one sample location are presented in this table; all other compounds were reported as non-detect.
2. Values per NYSDEC TOGS 1.1.1 Class GA Groundwater Quality Standards/Guidance Values (GWQS/GV).
3. Values per NYSDEC Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substance (PFAS) Under NYSDEC's Part 375 Remedial Programs (April 2023).
4. Total Metals for MW-2, MW-3, and MW-4 represent the dissolved metals concentrations for the samples dated 5/28/2024.

Qualifiers:
ND = Parameter not detected above laboratory detection limit.
-- = No GWGS/GV or NYSDEC Action Level available, or parameter not analyzed for.
F = The ratio of quantifier ion response to qualifier ion response falls outside of the laboratory criteria. Results are considered to be an estimated maximum concentration.
I = The lower value for the two columns has been reported due to obvious interference. 
J = Estimated Value - Below calibration range. 
P = The RPD between the results for the two columns exceeds the method-specified criteria.

BOLD = Result exceeds GWQS/GV

TABLE 8
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

1681-1689 MAIN STREET SITE
BCP SITE NO. C915378
BUFFALO, NEW YORK

MW-6

RI-IRM-AA REPORT

MW-7

Herbicides were not detected at concentrations above laboratory detection limits 

PCBs were not detected at concentrations above laboratory detection limits 

Parameters 1
Class GA 

GWQS/GV2,3

Sample Location

MW-3 MW-4MW-2 MW-5

Page 1 of 1
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REGENESIS PERSULFOX®  
PRODUCT INFORMATION 
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���)���*+����dPMMNVT�SMN-�qdPars�87:�=378.�A0./�1450B2�?3=1BC67.3�.4�>3:3=7.3�1BC67.3�=75087C1F�G/01�=378.04:�01�./3�D7101�64=�8/3C7.35�0=4:�78.097.04:�t�7:4./3=�84223=807CC<�7970C7DC3�23./45�46�?3=1BC67.3��78.097.04:�64=�IfghF�G/3�.3=2�u8/3C7.35v�=363=1�.4�./3�678.�./7.�./3�0=4:�01�1.7D0C0w35�D<�7�C0>7:5�4=�u8/3C7.4=v;�B1B7CC<�7:�4=>7:08�24C38BC3�C0H3�xyGz�{3./<C3:3�50720:3�.3.=7783.7.3sF�G/3�?B=?413�46�./3�8/3C7.04:�01�.4�H33?�./3�0=4:�0:�14CB.04:�7:5�7CC4A�84:.0:B4B1�=3?37.35�78.097.04:�46�?3=1BC67.3F�g/3C7.35�0=4:�01�7�87.7C<.08�78.097.04:�.38/:4C4><F�G/3=3�7=3�7�84B?C3�84:83?.B7C�C020.7.04:1�.4�./3�8/3C7.35�0=4:�78.097.04:�7??=478/F�g/3C7.35�0=4:�/71�./3�7D0C0.<�.4�4@050w3�U�YS_SWPL�MU-OP�Nc�ZN-WU_S-U-WT|�dNM�PRU_QYP�SW�ST�-NW�PccPZWS\P�cNM�LPTWMVZWSN-�Nc�UYSQ̂UWSZ�/<5=487=D4:1�4=�8/C4=0:7.35�3./7:31F�I:�7550.04:;�./3�8/3C7.0:>�7>3:.�01�7:�4=>7:08�842?4B:5ŴUW�ZU-�XP�LPOMULPL�XK�ŴP�UZWS\UWPL�QPMTVYcUWP|�}̂ST�ZU-�ZUVTP�YNTT�Nc�Pc[ZUZK�N\PM�WS_P|~����������������������������������G/3=3�01�7:�02?4=.7:.�501.0:8.04:�724:>�?3=1BC67.3�78.097.04:�.38/:4C4>031�0:�./7.�1423�7=3�ZUWUYKWSZ�]̂ SYP�NŴPMT�UMP�TWNSẐSN_PWMSZ�qTUZMS[ZSUY�|�}̂P�cNYYN]S-O�LP[-SWSN-T�UMP�XUTPL�S-�ẐP_STWMK�U-L�ŴP�TQPZS[Z�ZN-WPRW�Nc�QPMTVYcUWP�XUTPL�,����



�����������	
�������	�����	������� �� ����
	�	�	�������� �!"!��##�$���
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   Groundwater IRM Work Plan 
  1681-1689 Main Street Site C915378 

 
  
 
 

 

 
 

APPENDIX B 
 

US ENVIRONMENTAL PROTECTION AGENCY (USEPA)  
UNDERGROUND INJECTION CONTROL (UIC) PERMIT 
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