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1.0 INTRODUCTION 

The subject property (Site) is addressed as 118 Petten Street, in the City of Rochester, Monroe 
County, New York.  The Site consists of approximately 25-acres, and is bounded to the north 
and south by land owned by the City of Rochester, to the east by the Genesee River, and to the 
west by a railroad spur.  The location of the Site is shown on Figure 1 (Project Locus Map), and 
the approximate boundaries of the Site are shown on Figure 2 (Site Plan).   
 
The Site consists of a commercial marina formerly known as the Riverview Yacht Basin and 
Genesee Marina, and is currently known as Gibbs Marina.  The marina includes multiple 
buildings and more than 200 boat slips.  There are two boat ramps along the river front.  The Site 
also consists of asphalt and gravel roadways and parking areas, woods, and wetlands that are 
regulated federally and by the New York State Department of Environmental Conservation 
(NYSDEC).    
 
The Site is zoned by the City of Rochester as Harbortown Village District (H-V).  Recreational 
use, commercial use, and residential use are permitted uses in the H-V zoning district.   
 
This Remedial Design Work Plan (RDWP) was prepared under the NYSDEC Brownfield 
Cleanup Program (BCP) to address environmental conditions at the Site that are associated with 
two closed-in-place, approximately 550-gallon underground storage tanks (USTs) located in the 
vicinity of Building #6 (refer to Figure 3).   
 
1.1 Background 
 
A Remedial Action Work Plan – Phase 2 (RAWP) dated December 2012 was submitted to the 
NYSDEC.  The NYSDEC provided conditional approval on June 26, 2013.  The Applicant 
invoked dispute resolution on July 16, 2013.  A meeting to discuss the informal dispute 
resolution issues was held on August 6, 2013.  On September 19, 2013 the Department issued a 
letter proposing revisions to the Remedial Action Work Plan – Phase 2 and settlement to the 
informal dispute resolution.  The September 19, 2013 letter with the proposed revisions was 
accepted on October 18, 2013 by Mr. Alan Knauf; thus, closing the informal dispute resolution.   
 
1.2 Remedial Design Investigation 
 
DAY performed the RDI in substantial conformance with Section 2.1 of the Remedial Action 
Work Plan – Phase 2, as modified by the NYSDEC’s September 19, 2013 conditional approval 
letter.  The scope of work included the initial advancement of three test pits, the removal of 
piping associated with two closed-in-place, concrete-filled USTs, advancement of a fourth test 
pit, advancement and soil sampling at eleven test boring locations, installation of nine temporary 
groundwater monitoring wells (designated as TMW-1 through TMW-3, and TMW-5 through 
TMW-10) and one permanent groundwater monitoring well (designated as GM-MW-16A), 
groundwater sampling of the ten groundwater monitoring wells, and decommissioning of the 
nine temporary groundwater monitoring wells.  Figure 3, Figure 4, and Figure 5 depict the UST 
locations as well as the test pit and monitoring well locations.  Permanent monitoring well GM-
MW-16A was installed as a replacement for previous groundwater monitoring well GM-MW16, 
which was destroyed during advancement of Test Pit TP1.  Soil samples from test pits and test 
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borings were submitted for laboratory analysis of target compound list (TCL) volatile organic 
compounds (VOCs) and tentatively identified compounds (TICs), and TCL semi-volatile organic 
compounds (SVOCs) and TICs.  Lead was also analyzed on one-half of the soil samples.  
Groundwater samples were submitted for laboratory analysis of TCL VOCs and TICs.  The RDI 
sample test results are summarized on Table 1 (Summary of detected VOCs – Soil Samples), 
Table 2 – Summary of Detected SVOCs – Soil Samples), Table 3 (Summary of Detected Lead – 
Soil Samples) and Table 4 (Summary of Detected VOCs – Groundwater Samples).  Total TCL 
VOCs and TICs, as well as total SVOCs and TICs, detected in RDI soil samples are shown on 
Figure 4.  Total TCL VOCs and TICs detected in RDI groundwater samples are shown on Figure 
5.   
 
Based on the findings of the RDI, provided below are conclusions:  
 
 Two concrete-filled USTs, each approximately 550-gallon in size, were identified in Test Pit 

TP1.  These USTs are located approximately one foot east of Building 6 and in proximity to 
a foundation footer.  A structural engineer concluded that removal of the concrete-filled 
USTs would compromise the structural integrity of the building, so with the concurrence of 
the NYSDEC, the USTs were not removed.  A pipe was connected to the tops of both USTs 
and entered the south wall of a large concrete slab.   Additional piping was present running 
from the large concrete slab to the east. 
 

 During pipe removal work, an assumed former pump dispenser concrete pad was identified 
to the east of the concrete-filled USTs (refer to Figure 3).   
 

 Evidence of petroleum contamination in soil [i.e., staining, odors, elevated photoionization 
detector (PID) readings] appeared to be greatest within the area of the two concrete-filled 
USTs, at the location of the assumed former pump dispenser, and at the location of a pipe 
elbow located adjacent to Test Pit TP4.  The majority of soil contamination is present within 
the saturated zone. 
 

 Based on TCL VOC and TICs analytical results, petroleum contamination in groundwater 
also appears to be greatest within the location of the concrete-filled USTs and in the location 
of the assumed former pump dispenser. 
 

 Based on analytical results (i.e., the ratio of concentrations of VOC TICs versus total VOCs, 
and SVOC TICs versus total SVOCs), the petroleum contamination appears to be weathered 
(i.e., comprised mostly of non-target petroleum-related compounds).   

 
 In general, petroleum contamination in soil and groundwater appears to be delineated to the 

west, north and south, and is bounded to the east by the Genesee River.   
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2.0 REMEDIAL ACTIONS 

The remedial alternative selected for the Site consists of various technical actions that are 
intended to perform remediation of the highest concentrations of contamination at the Site 
(referred to as the “source area”), reduce exposure to Site contaminants, and provide monitoring 
of groundwater to ensure that the contaminant levels are reducing.  This remedial alternative is 
considered a Track 4 alternative.  This section of the RDWP provides details on the components 
of actions that will be conducted in the area of the closed-in-place USTs as part of this remedial 
alternative.  In general, the remedial actions will include: 

 Site preparation. 

 Source area soil removal and off-site disposal.  

 Regenesis’ Oxygen Release Compound (ORC)-Advanced® placed in excavations to reduce 
contaminant concentrations in saturated soil and groundwater in the areas of the closed-in-
place USTs, the pipe elbow and the assumed former pump dispenser. 

 Backfilling of excavations with earthen material acceptable to the NYSDEC. 

 In-situ bioremediation via injection of ORC-Advanced® to reduce contaminant 
concentrations in saturated soil and groundwater in plume areas outside the excavation limits 
completed in the areas of the closed-in-place USTs, the pipe elbow and the assumed former 
pump dispenser. 

 Groundwater monitoring to evaluate the effectiveness of the remedy at this area of concern. 

 Characterization and disposal of remediation derived wastes. 

 Incorporation of the work into a Final Engineering Report (FER) that will be prepared in 
accordance with DER-10 Section 5.8, 6 NYCRR Part 375-1.6(c), using the current FER 
template as provided on the NYSDEC website. 

 
The site-specific health and safety plan (HASP) included in the RAWP-Phase 2 has been 
included in Appendix A.  This HASP outlines the policies and procedures necessary to protect 
workers and the public from potential environmental hazards posed during project activities. The 
Safety Data Sheets (SDS) for the pellet form and powder form of ORC-Advanced® have been 
appended to the HASP. 
 
It is currently planned that Paradigm Environmental Services, Inc. (Paradigm), which is a New 
York State Department of Health (NYSDOH) Environmental Laboratory Approval Program 
(ELAP) certified analytical laboratory (ELAP #10958), will analyze samples of groundwater that 
are generated as part of this project.  The quality assurance plan (QAPP) included in the RAWP 
– Phase 2 has been included as Appendix B.  The QAPP has been supplemented with Regenesis’ 
installation instructions for Direct Injection Slurry Applications and Excavation Applications of 
ORC-Advanced®.   
 
2.1 Site Preparation 
 
A utility stakeout will be completed and field checked prior to marking out the source area soil 
removal excavations described in Section 2.2, and the in-situ remediation injection points 
described in Section 2.6.  With concurrence from the NYSDEC project manager, and to the 
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extent deemed warranted, adjustments may be made in the field concerning the limits of 
excavation and locations of in-situ injection points to account for field conditions. 
 

2.2 Source Area Soil Removal and Off-Site Disposal 
 
DAY and its subcontractors will remove “source area” petroleum-impacted soil at the Site as 
indicated on Figure 6 (i.e., from the location of the two closed-in-place USTs, the assumed 
former pump dispenser area and in the area of the pipe elbow).  The removed petroleum-
impacted soil and/or fill will be subsequently transported and disposed at a permitted landfill 
facility and in accordance with applicable local, State, and Federal regulations.  A DAY 
representative will be on-site full-time to document and monitor this “source area” removal 
work.  A DAY representative will also conduct health and safety air monitoring for VOCs and 
particulates during the removal work in accordance with provisions of the HASP and 
Community Air Monitoring Plan (CAMP).  The subcontractor will either utilize this HASP or 
the components of its own HASP (submitted to the regulatory agencies) for the protection of its 
on-site workers. 
 
Figure 6 shows the approximate limits of the “source area” removals [i.e., three areas totaling 
approximately 120-square-foot).  The removed petroleum-contaminated soil and/or fill will be 
transported off-site by NYSDEC Part 364 permitted trucks for disposal at a NYSDEC-permitted 
landfill facility in accordance with applicable local, State, and Federal regulations.  Currently, it 
is anticipated that the petroleum-contaminated soil will be used as cover at the landfill facility.  If 
warranted in order to obtain landfill disposal approvals, samples of the soil to be disposed at the 
landfill will be collected and analyzed at a NYSDOH ELAP-certified analytical laboratory for 
parameters requested by the disposal facility.  
 
As shown on Figure 6, the proximity of Building 6 and the associated building footer represent 
restricting factors concerning the extent of the excavations in the location of the out-of-service 
USTs, and the location of the Quonset hut limits the excavation in the location of the pipe elbow.  
As shown in Figure 6, soil will be excavated from three “source areas” that were identified 
during the RDI activities as containing the highest concentrations of petroleum contamination.    
To supplement remediation of residual contamination, a bioremediation application is planned at 
the bottom of each excavation (refer to Section 2.3) to be followed by in-situ aerobic 
bioremediation (refer to Section 2.6).  As such, it is currently anticipated that 
confirmatory/documentation soil samples will not be collected from the three “source area” 
excavations.   
 
It is currently anticipated that contaminated soils will be removed to depths of four feet or less. 
(Note, groundwater was encountered at a depth of about three feet bgs in this area).  The 
estimated depth of soil removal in the location of the closed-in-place USTs is from zero to four 
feet below the ground surface (bgs).  The estimated depth of soil removal in the location of the 
assumed former pump dispenser and the pipe elbow is zero to three feet bgs.  Based on the 
lateral limits of the excavations (i.e., 92 square feet in the location of the closed-in-place USTs, 9 
square feet in the location of the pipe elbow and 21 square feet in the location of the assumed 
former pump dispenser), it is estimated that approximately 460 cubic feet (i.e., approximately 17 
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cubic yards) of contaminated soil will be removed, which equates to approximately 28 tons when 
using a conversion factor of 1.65 tons/cubic yard.   
 
It is anticipated that the source area soil removal will be conducted as follows: 
 

 Mark out limits of excavations using tape measurements from control points or existing Site 
features. 
 

 Start removing contaminated soil from the locations shown on Figure 6.  To the extent 
possible, contaminated soil will be direct loaded into trucks or roll offs to minimize staging 
soils at the Site.  If required, polyethylene plastic sheeting (minimum thickness of 12 mil) 
will be used as a barrier between petroleum impacted soils and the ground surface.  

 
 Trucks and roll offs will be lined to ensure trucks leaving the Site are not 

releasing/discharging material on the Site or off-site roadways.  Also, if soil is staged on-Site, 
the staging area will be constructed with a liquid collection system. 
 

 If deemed necessary based on olfactory observations or CAMP results, BioSolve®, foam, or 
other material will be used during the excavation process to suppress petroleum odors and 
vapors during excavation activities.   

 

 Tape measurements from existing site structures will be used to record the actual extent of 
the soil removal excavation limits for transfer to a geographic information system (GIS) or 
computer-aided design (CAD). 

 
 A truck/equipment decontamination pad will be constructed so that soil/fill materials/liquid 

will not be tracked/released/discharged from the Site.  To the extent deemed warranted, 
outbound heavy equipment and trucks will be decontaminated (swept/scraped/washed off) 
before leaving the Site.   

2.2.1 Dewatering of Excavation (Contingency) 

Based on observations made during the RDI and on the limited size of the excavations, it is 
unlikely that the excavations will require dewatering during removal work.  However, if 
dewatering appears necessary, a frac tank or holding tank of appropriate size will be mobilized to 
the Site to collect groundwater from the excavation(s) as deemed necessary during the soil 
removal work.  If dewatering is conducted, a sample of the staged water will be collected by 
DAY and subsequently tested by a NYSDOH ELAP-certified analytical laboratory.  In order to 
characterize the staged water to evaluate pre-treatment and/or disposal options, it is anticipated 
that the sample will be tested for Purgeable Organics using Method 624 (or equivalent), possibly 
SVOCs using Method 625 (or equivalent) and/or other parameters as required by the 
disposal/treatment facility.   
 
2.3 ORC-Advanced® Placed in Excavations   
 
Subsequent to backfilling the excavations, Regenesis’ ORC-Advanced® will be placed in the 
bottom of each excavation to assist in long-term biodegradation of residual petroleum 
contamination in saturated soil and groundwater.  Based on recommendations from Regenesis, a 
total of approximately 325 pounds of ORC-Advanced® in pellet or powder form will be placed 
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in the three source area soil removal excavations. The ORC-Advanced® will be placed in 
general accordance with the ORC-Advanced® excavation application installation instructions 
included in Appendix C.  The material will be placed dry onto the bottom of the excavations at 
elevations that are likely within the groundwater table on at least a seasonal basis.  ORC-
Advanced® is a proprietary formulation of calcium oxy-hydroxide that produces a controlled 
release of oxygen for a period of up to 12 months.  Once the material becomes hydrated by the 
groundwater, the patented Controlled Release Technology (CRT™) associated with ORC-
Advanced® delivers oxygen consistently over an extended period of time, which is used to 
accelerate the rate of naturally occurring aerobic contaminant biodegradation in groundwater and 
saturated soils.  Copies of the SDS for the pellet form and the powder form of ORC-Advanced® 
are included in Appendix A of the HASP. 
 
2.4 Backfilling the Source Area Excavations 
 
A select geotechnical fill material will be used at the excavations as backfill to replace the 
petroleum-contaminated soil that is removed.  The replacement fill will meet the criteria of 
Section 5.4(e)5 of DER-10 (i.e., material not requiring chemical testing) and will be sourced 
from a New York State Department of Transportation (NYSDOT)-approved or NYSDEC-
approved location.  A Soil Import Form will be completed and NYSDEC approval will be 
obtained prior to the material coming onto the Site.  The imported fill material will be placed into 
the excavations in one-foot lifts and compacted to the extent practicable. 
 
2.5 Monitoring Well Installation, and Contingency for Replacement 
 
Groundwater monitoring well GM-MW-15A will be installed to the east of former monitoring 
well GM-MW15 (as shown on Figure 8).  Monitoring well GM-MW15 could not be located 
during RDI activities.  In addition, groundwater monitoring well GM-MW-16A may require 
decommissioning in accordance with NYSDEC CP-43 during the source area soil removal work 
due to its proximity to one of the planned excavations.  If so, one new groundwater monitoring 
well (to be designated as well GM-MW-16B) will be installed in the general location of GM-
MW-16A, which is shown on Figure 8.  Also, groundwater monitoring well GM-MW-41 will be 
installed in the location of the assumed former pump dispenser, and groundwater monitoring 
wells GM-MW-40, GM-MW-39, and GM-MW-38 will be installed to the north, west, and south 
of the planned remediation areas (as shown on Figure 8).  A Geoprobe Systems drill-rig will be 
used to install the wells.  It is anticipated that a boring will be advanced to 12 feet below the 
ground surface at each new well location.  A one-inch inner diameter polyvinyl chloride (PVC) 
well will then be constructed inside each boring.  Each new well will consist of a ten-foot long 
10-slot PVC screen threaded to solid PVC riser that extends to the ground surface and is 
equipped with a cap or J-plug.  A sand pack will be placed in each borehole annulus up to one 
foot below the bottom of the PVC screen and at least one foot above the top of the PVC screen.  
At each new well location, a minimum one-foot thick bentonite seal (i.e., hydrated bentonite 
pellets or chips) will be placed in the annulus above the sand pack, a Portland cement bentonite 
grout will be used to fill the annulus above the bentonite seal to about one foot below the ground 
surface, and a flush-mount curb box will then be cemented in-place with concrete.  Groundwater 
monitoring well construction diagrams will be completed for each groundwater monitoring well 
installed. 
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2.6 In-Situ Remediation Using ORC-Advanced® 
 
In-situ aerobic bioremediation will be performed to remediate contamination in subsurface soil 
and groundwater at injection points outside the footprint of the “source area” removal 
excavations.  ORC-Advanced® will be used to treat the contamination.    The primary goal of the 
in-situ remediation will be to provide long-term treatment of residual contaminants with ORC-
Advanced®.  A description of the ORC-Advanced® is provided in Section 2.3.   
 
Using existing data from the RDI report, Regenesis was consulted regarding the amounts of 
ORC-Advanced® that should be used for the in-situ application.  Based on recommendations 
from Regenesis, a total of approximately 200 pounds of ORC-Advanced® in powder form will 
be injected at remediation areas A and B shown on Figure 7.  The ORC-Advanced® will be 
injected using the direct-push injection method in general accordance with ORC-Advanced® 
direct-injection installation instructions included in Appendix C.  Injection pump selection and 
pump cleaning are also discussed in Regenesis’ instructions included in Appendix C.   
 
Figure 8 shows 18 planned injection points for in-situ remediation outside the three “source area” 
soil removal excavations.  For the purposes of this RDWP, it is presumed that the ORC-
Advanced® delivery radius of influence (ROI) at each injection point will be five feet, and that 
approximately 11.1 pounds of ORC-Advanced® mixed with appropriate amounts of potable 
water from  the City of Rochester Municipal supply system will be injected at each of the 18 
injection points.  However, the actual number and location of injection points, and quantities of 
ORC-Advanced® to be injected at each injection point may vary depending upon field 
conditions encountered.    
 
A USEPA Class V UIC Inventory form will be completed and provided to the USEPA and the 
NYSDEC prior to performing subsurface amendment injections.  Approval will be obtained from 
the USEPA prior to conducting any injections at the Site.  A copy of the approval will be 
provided to the NYSDEC prior to the start of injections. 
 
2.7 Groundwater Monitoring 
 
A performance groundwater monitoring program will be implemented to track remedial progress 
and confirm its effectiveness.  The groundwater monitoring program will be implemented using 
one existing groundwater monitoring well (designated as GM-MW-16A) and five proposed 
groundwater monitoring wells (designated as GM-MW-15A and GM-MW-38 through GM-MW-
41) to ensure that the remedy was effective.  The locations of these monitoring wells are shown 
on Figure 7 and Figure 8.  Monitoring well GM-MW-16A provides monitoring information on 
groundwater quality in the location of the out-of-service USTs, and monitoring well GM-MW-41 
provides monitoring information on groundwater quality in the location of the assumed former 
pump dispenser and pipe elbow.  Monitoring wells GM-MW-15A, and GM-MW-38 through 
GM-MW-40 provide monitoring information in relation to groundwater quality around the 
treated areas including but not limited to: evaluating the effectiveness of oxygen being delivered 
and dispersed in the groundwater; determining if contaminant concentrations are decreasing; and, 
monitoring whether the contaminant plume was pushed outward during the injection work.  



    

   
Day Environmental, Inc. Page 8 of 14   HMM0117/5119R-15 

 

[Note, If monitoring well GM-MW-16A is decommissioned during the soil removal work, then 
replacement monitoring well GM-MW-16B will be installed and used for the groundwater 
monitoring.]   
 
The results of the groundwater monitoring completed as part of the RDI will be used as baseline 
data for comparison to performance groundwater monitoring results.  To supplement this 
baseline data, a bailer will be used to collected groundwater samples from the six wells (GM-
MW-16A [or GM-MW-16B], GM-MW-15A and GM-MW-38 through GM-MW-41) prior to 
starting injection work.  Water quality measurements on each baseline sample will be taken for 
parameters such as dissolved oxygen, redox potential, pH, temperature, conductivity, and 
turbidity.  As the injection work progresses, at least two more rounds of water quality 
measurements will be obtained from the six wells in order to assist in evaluating the delivery and 
dispersement of the ORC-Advanced®.    
 
It is anticipated that performance groundwater monitoring events will be conducted quarterly for 
a minimum of one year.  The first quarterly groundwater monitoring event will commence 
approximately three months after completion of the remediation outlined in Section 2.6.  The 
quarterly groundwater monitoring is included in the project schedule provided in Section 4.0.  
Long-term groundwater monitoring may also be a requirement of the Site Management Plan 
(SMP), and the scope, frequency, and duration will be determined based on the results of the 
RDWP quarterly performance groundwater monitoring, and consultation with, and approval 
from, the NYSDEC Project Manager.  
 
Conventional purge and sample methods will be used to collect the quarterly performance 
groundwater monitoring samples (refer to QAPP).  It is anticipated that each performance 
groundwater monitoring event will include collecting a groundwater sample from groundwater 
monitoring wells GM-MW-15A, GM-MW-16A (or GM-MW-16B), and GM-MW-38 through 
GM-MW-41 for water quality measurements and analytical laboratory testing using the 
analytical protocol outlined in Section 3.0 of the QAPP included in Appendix B.   Water quality 
measurements will include performance monitoring parameters such as dissolved oxygen, redox 
potential, pH, temperature, conductivity, and turbidity, as well as groundwater elevation.  The 
procedures and equipment used during the purging and groundwater sampling, and the field 
measurement data obtained, will be documented on Monitoring Well Sampling Logs (copy 
included with QAPP in Appendix B).   
 
Each round of performance monitoring groundwater samples will be tested by Paradigm for TCL 
VOCs including TICs using USEPA Method 8260.  Each round will also include testing of a trip 
blank for TCL VOCs and TICs, completing a matrix spike/matrix spike duplicate (MS/MSD), 
and completing a Data Usability Summary Report (DUSR) on the laboratory package in 
accordance with provisions set forth in the QAPP.  The laboratory analytical package will be in 
an acceptable electronic data deliverable format as defined by the NYSDEC.  The detected 
concentrations of VOCs for each groundwater monitoring event will be compared on a summary 
table to NYSDEC TOGS 1.1.1 groundwater standards and guidance values.   
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2.8 Contingency Plan 
 
Field conditions will be monitored during and after the injection work to identify problems that 
may occur in the subsurface that are related to the injection work.  Some possible concerns and 
solutions are detailed below:  
 
If surfacing occurs, one or more contingency actions may include, but will not be limited to:  

 Adding bentonite and/or Portland cement grout to the surfacing locations (e.g., previous 
test boring, temporary well or injection point locations). 

 Pounding wood stakes into the ground at surfacing locations (e.g., previous test boring, 
temporary well or injection point locations). 

 Decreasing injection pressures and/or volumes at specific injection points, and increasing 
the number of injection points. 

 Using a drum vac to cleanup surfaced material if extensive surfacing is occurring. 

 Placing berm or other engineering controls around surfacing locations. 
 
If inadequate injectate is being delivered to the subsurface, or oxygen distribution is inadequate, 
one or more contingency actions may include, but will not be limited to:  

 Increasing injection pressures and/or volumes. 

 Increasing or decreasing water content of injectate mixture. 

 Increasing the number of injection points. 
 
If excessive contaminant migration occurs, one or more contingency actions may include, but 
will not be limited to:  

 Decreasing injection pressures and/or volumes at specific injection points, and increasing 
the number of injection points. 

 Treating areas where contaminants migrated. 

If fugitive emissions occur, one or more contingency actions may include, but will not be limited 
to: 

 Use of Biosolve® or similar vapor suppressant. 

 Decreasing injection pressures and/or volumes. 

 Increasing the number of injection points. 
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2.9 Remediation Derived Wastes 
 
It is anticipated that well purging water, decontamination water and solid waste will be generated 
during various stages of this project.  These wastes will be handled, characterized and disposed 
off-site in accordance with applicable regulations, and in accordance with DER-10 Section 
3.3(e).  It is currently anticipated that soil will be transported and disposed off-site at a 
NYSDEC-approved regulated landfill facility, and that containerized well purge water and 
decontamination water will be transported and disposed off-site at a publicly owned treatment 
works (POTW) or other NYSDEC-approved disposal facility.   
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3.0 FINAL ENGINEERING REPORT 

 The work outlined in this RDWP will be incorporated into a Final Engineering Report (FER), 
along with the other corrective actions that comprise the remedy for this Site.  This FER will be 
completed using the NYSDEC current template and in accordance with DER-10 Section 5.8.  
The FER will include: a summary of the work completed; field documentation; scaled figures 
depicting the limits of the “source area” soil removal excavations, injection point locations, 
groundwater monitoring well locations; analytical laboratory sampling documentation and test 
results; data tables; and documentation concerning the transport and disposal of contaminated 
soil and other remediation-derived wastes. The FER will be provided to Genesee Marina, Inc. 
and regulatory agencies. 
 
Information and data for the first round of groundwater monitoring results will be included in the 
FER.  Information and data for the subsequent round of groundwater monitoring results will be 
provided to the regulatory agencies in a supplemental groundwater monitoring report. 
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4.0 PROJECT SCHEDULE 

The project schedule, including the specific tasks, task duration and completion dates, for the 
remedial scope of work described in this Work Plan is summarized below.  
 

Task 
Duration 
(weeks) 

Completion 
Date* 

Work Plan Approval 0 --- 

Site Preparation, NYSDEC Fact Sheet Review 4 4 

Soil Removal, ORC-Advanced Placement, Backfilling 2 6 

In-Situ ORC-Advanced injections beyond excavation 
footprints  

2 8 

Water quality performance monitoring during In-Situ ORC-
Advanced injections  

2 8 

Performance Groundwater Monitoring – 3 month sampling 
event 

1 21 

Performance Groundwater Monitoring – 6 month sampling 
event 

1 34 

Performance Groundwater Monitoring – 9 month sampling 
event 

1 47 

Performance Groundwater Monitoring – 12 month sampling 
event 

1 60 

Incorporate RDWP into FER  8 TBD 

*Weeks following NYSDEC approval of the RDWP.  
 
Adherence to this schedule will be monitored and the status of the work will be described in 
monthly progress reports to be submitted to NYSDEC.   
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NYSDEC Division of Water, Technical and Operational Guidance Series 1.1.1, Ambient Water 
Quality Standards and Guidance Values and Groundwater Effluent Limitations (TOGS 1.1.1), 
June 1998, Addended April 2000 and June 2004. 
 
NYSDEC, 6 NYCRR Part 375 Environmental Remediation Programs, effective December 14, 
2006. 
 
NYSDEC Division of Environmental Remediation, DER-10 / Technical Guidance for Site 
Investigation and Remediation, May 3, 2010. 
 
NYSDEC CP-43: Groundwater Monitoring Well Decommissioning Policy, November 3, 2009. 
 
NYSDEC CP-51: Soil Cleanup Guidance, October 21, 2010. 
 
Remedial Action Work Plan – Phase 2, Former Underground Storage Tank Area; 118 Petten 
Street, Rochester, New York; Brownfield Cleanup Program, NYSDEC Site ID. C828130, 
December 2012; prepared by Day Environmental, Inc., as modified by the NYSDEC conditional 
approval letter dated September 19, 2013. 
 
Remedial Design Investigation – Phase 2 Report, Former Underground Storage Tank Area; 118 
Petten Street, Rochester, New York; Brownfield Cleanup Program, NYSDEC Site ID. C828130, 
August 2015; prepared by Day Environmental, Inc. 
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6.0 ACRONYMS 

BCP  Brownfield Cleanup Program 
bgs  Below Ground Surface 
CAD  Computer-Aided Design 
CAMP  Community Air Monitoring Plan 
CCR  Construction Completion Report 
CRT  Controlled Release Technology 
DAY  Day Environmental, Inc. 
DUSR  Data Usability Summary Report 
ELAP  Environmental Laboratory Approval Program 
GIS  Geographic Information System 
HASP  Health and Safety Plan 
H-V  Harbortown Village District 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
NYCRR New York Codes, Rules and Regulations 
NYS  New York State 
NYSDEC New York State Department of Environmental Conservation 
NYSDOH New York State Department of Health 
NYSDOT New York State Department of Transportation 
ORC  Oxygen Release Compound 
Paradigm Paradigm Environmental Services, Inc.  
PID  Photoionization Detector 
POTW  Publicly Owned Treatment Works 
PPM  Parts Per Million 
PVC  Polyvinyl Chloride 
QAPP  Quality Assurance Project Plan 
RAWP  Remedial Action Work Plan 
RDI  Remedial Design Investigation 
RDWP  Remedial Design Work Plan 
ROI  Radius Of Influence 
SDS  Safety Data Sheet 
SVOC  Semi-Volatile Organic Compound 
TCL  Target Compound List 
TIC  Tentatively Identified Compound 
TOGS  Technical and Operational Guidance Series 
USEPA  United States Environmental Protection Agency 
UST  Underground Storage Tank 
VOC  Volatile Organic Compound 
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BASE MAP CREATED FROM GIS DATA FROM THE CITY OF ROCHESTER 
AND DRAWINGS CREATED BY STANTEC CONSULTING GROUP, INC.  
AS REPORTED IN STANTEC'S OCTOBER 2004 PHASE II ESA REPORT.

TEST BORING AND MONITORING WELL LOCATIONS FOR REMEDIAL INVESTIGATION 
AS DETERMINED BY JIM PARKER,  LS.

TEST PITS 1 - 3, USTs, CEMENT PAD, PIPES, AND MONITORING WELLS WERE LOCATED 
BASED ON TAPE-MEASUREMENTS IN THE FIELD FROM KNOWN SITE FEATURES. 
THESE LOCATIONS ARE CONSIDERED TO BE APPROXIMATE.
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AS DETERMINED BY JIM PARKER,  LS.

TEST PITS 1 - 3, USTs, CEMENT PAD, PIPES, AND MONITORING WELLS WERE LOCATED 
BASED ON TAPE-MEASUREMENTS IN THE FIELD FROM KNOWN SITE FEATURES. 
THESE LOCATIONS ARE CONSIDERED TO BE ACCURATE TO THE DEGREE IMPLIED 
BY THE METHOD USED.

0 20 4010
Feet

Legend
!' Permanent Monitoring Well
!A Former Temporary Monitoring Well
ED RI Test Pit GM-TP20
&< RI Monitoring Well Locations

Pipes
Concrete Pad
Underground Storage Tank (UST)
Test Pit Location
Existing Building 
Demolished Building
Approximate Boundary of Site (Lot# 2)



Dr
aw

ing
 Ti

tle

Pr
oje

ct 
Tit

le

&<

&<

!A

!A

!A

!A

!A

!A

!A
!A

!A

!'
!A

Building #6

GM-TP20

TP3 (5')
 0.155 ppm 
 17.988 ppm 
 71.4 ppm ED

TP1 (4.5')
 722.21 ppm 
 122.414 ppm 
 31.6 ppm 

TP2 (3.5')
 0.0148 ppm 
 18.5 ppm 
 5.7 ppm 

Assumed pump 
dispenser

Location of pipe elbowand TP-4 sample

TP4 (2.5')
 31.349 ppm 
 42.519 ppm 
 45.1 ppm 

Approximate location 
of steel pipes

TMW 2 (7-8') 
 0.0303 ppm 
 13.564 ppm TMW 3 (6-8')

 0.00597 ppm 
 11.818 ppm 
 104 ppm 

TMW 1 (7-8')
 1.113 ppm 
 32.538 ppm 
 19.6 ppm 

TMW 5
 (2-4')                (10-12')                                
 67.6798 ppm   0.0173 ppm 
 12.971 ppm     2.2 ppm 
 68.9 ppm 

TMW 6 (4-6')
 0.0787 ppm 
 5.14 ppm 

TMW 7 (4-6')
 0.11212 ppm 
 1.71 ppm 
 7.2 ppm 

TMW 8 (3-4')
 0.11814 ppm 
 13.633 ppm 

TMW 9 (4-6')
 1.1894 ppm 
 6.45 ppm 

TMW 10 (6-8')
 0.01886 ppm 
 1.25 ppm 

GM-MW-16A (4-8')
1.91604 ppm 
38.014 ppm 
 15.6 ppm 

TB-11

GM-DAY-MW-4
(GMDAYTB-9)

GM-MW15

GE
NE

SE
E 

MA
RI

NA
11

8 P
ET

TE
N 

ST
RE

ET
RO

CH
ES

TE
R,

 N
EW

 YO
RK

BR
OW

NF
IE

LD
 C

LE
AN

UP
 P

RO
GR

AM

To
tal

 TC
L V

OC
s &

 TI
Cs

 an
d T

CL
 SV

OC
s &

 TI
CS

 in
 So

il S
am

ple
s

fro
m 

Te
st 

Pit
 an

d T
es

t B
ori

ng
 Lo

ca
tio

ns

5119R-15

03
-20

16

CP
S/

AN
M

AS
 N

OT
ED

FIGURE 4

HM
M

03
-20

16

05
-11

-20
16

Project No.

Do
cu

me
nt 

Pa
th:

 \\D
AY

GI
S\

GI
S_

Da
ta\

GI
S M

ap
pin

g\G
en

es
ee

_M
ari

na
\51

19
R-

15
Ge

nM
ar\

RD
WP

\51
19

R-
RD

W
P-

5-G
en

 M
ar 

So
il V

OC
s S

VO
Cs

 Le
ad

.m
xd

La
st 

Da
te 

Sa
ve

d: 
11

 M
ay

 20
16

En
vir

on
me

nta
l C

on
su

lta
nts

Ro
ch

es
ter

, N
ew

 Yo
rk

 14
60

6
Ne

w 
Yo

rk
, N

ew
 Yo

rk
 10

17
0

 D
AY

 EN
VIR

ON
ME

NT
AL

, IN
C.

yad

³

NOTES:

BASE MAP CREATED FROM GIS DATA FROM THE CITY OF ROCHESTER 
AND DRAWINGS CREATED BY STANTEC CONSULTING GROUP, INC.  
AS REPORTED IN STANTEC'S OCTOBER 2004 PHASE II ESA REPORT.

TEST BORING AND MONITORING WELL LOCATIONS FOR REMEDIAL INVESTIGATION 
AS DETERMINED BY JIM PARKER,  LS.
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BASED ON TAPE-MEASUREMENTS IN THE FIELD FROM KNOWN SITE FEATURES. 
THESE LOCATIONS ARE CONSIDERED TO BE APPROXIMATE.
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BASE MAP CREATED FROM GIS DATA FROM THE CITY OF ROCHESTER 
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AS REPORTED IN STANTEC'S OCTOBER 2004 PHASE II ESA REPORT.

TEST BORING AND MONITORING WELL LOCATIONS FOR REMEDIAL INVESTIGATION 
AS DETERMINED BY JIM PARKER,  LS.
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THESE LOCATIONS ARE CONSIDERED TO BE ACCURATE TO THE DEGREE IMPLIED 
BY THE METHOD USED.
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NOTES:

BASE MAP CREATED FROM GIS DATA FROM THE CITY OF ROCHESTER 
AND DRAWINGS CREATED BY STANTEC CONSULTING GROUP, INC.  
AS REPORTED IN STANTEC'S OCTOBER 2004 PHASE II ESA REPORT.

TEST BORING AND MONITORING WELL LOCATIONS FOR REMEDIAL INVESTIGATION 
AS DETERMINED BY JIM PARKER,  LS.

TEST PITS 1 - 3, USTS, CEMENT PAD, PIPES, AND MONITORING WELLS WERE LOCATED 
BASED ON TAPE-MEASUREMENTS IN THE FIELD FROM KNOWN SITE FEATURES. 
THESE LOCATIONS ARE CONSIDERED TO BE ACCURATE TO THE DEGREE
 IMPLIED BY THE METHOD USED.0 20 4010

Feet

³

Legend
!' Permanent Monitoring Well

!A Former Temporary Monitoring Well

ED RI Test Pit GM-TP20

&< RI Monitoring Well Locations
Pipes
Approximate groundwater remediation
Area A
Approximate groundwater remediation
Area B
Concrete Pad
UST
Test Pit Location
Existing Building
Demolished Building
Approximate Boundary of Site (Lot# 2)

Permanent Monitoring Well

Temporary Monitoring WellTMW1
 328.99 ppb 

GM-MW-16A
320.72 ppb 

ND = Not Detected
ppb = parts per billion or micrograms per liter (ug/l)

Total Target Compound List (TCL)
Volatile Organic Compounds (VOCs) & 
Tentatively Identified Compounds 
(TICs) concentration

Total TCL VOCs & TICs concentration
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Location of pipe elbowand TP4 sample

TP4
Approximate location 

of steel pipes

GM-MW-16A
320.72 ppb 

GM-MW-15A

GM-MW-41

GM-MW-40

GM-MW-38

GM-MW-39

TMW3
ND

TMW1
 328.99 ppb 

TMW5              
1,723.22 ppb  

TMW6
ND

TMW7
 41.14 ppb 

TMW8
ND

TMW9
ND

TMW10
ND

TB-11
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NOTES:

BASE MAP CREATED FROM GIS DATA FROM THE CITY OF ROCHESTER 
AND DRAWINGS CREATED BY STANTEC CONSULTING GROUP, INC.  
AS REPORTED IN STANTEC'S OCTOBER 2004 PHASE II ESA REPORT.

TEST BORING AND MONITORING WELL LOCATIONS FOR REMEDIAL INVESTIGATION 
AS DETERMINED BY JIM PARKER,  LS.

TEST PITS 1 - 3, USTS, CEMENT PAD, PIPES, AND MONITORING WELLS WERE LOCATED 
BASED ON TAPE-MEASUREMENTS IN THE FIELD FROM KNOWN SITE FEATURES. 
THESE LOCATIONS ARE CONSIDERED TO BE ACCURATE TO THE DEGREE
 IMPLIED BY THE METHOD USED.0 10 205

Feet

³

Legend
&<

Approximate location of Proposed
Permanent Monitoring Well

!' Existing Permanent Monitoring Well

!A Former Temporary Monitoring Well
Approximate Proposed Remedial Injection
Point
Approximate 5 foot radius of influence of
remedial injection point

ED RI Test Pit GM-TP20

&< RI Monitoring Well Location
Former Pipes
Approximate location of proposed limited
soil removal
Approximate groundwater remediation Area
A
Approximate groundwater remediation Area
B
Concrete Pad
UST
Test Pit Location
Approximate Boundary of Site (Lot# 2)
Existing Building



    

 

 
 
 
 
 
 
 
 

TABLES 



Acetone 0.05 500 0.05 U J 0.0148 J 0.0259 J 0.0205 J 0.0209 J 0.158 AC U U
Benzene 0.06 44 0.06 U U U U U U 0.00453 U
2‐Butanone NS NS 0.3 U U U U U 0.0451 U U
Carbon Disulfide NS NS 2.7 U U U U 0.00437 U U U
Cyclohexane NS NS NS 11.7 U 0.0196 J 0.0371 U U 0.141 U
Ethylbenzene 1 390 1 1.66 AC U U U U U 0.027 U
Isopropylbenzene NS NS 2.3 0.845 U U 0.00366 J U U 0.0143 U
Xylenes (mixed) 0.26 500 1.6 6.605 AC U U 0.01338 J U U 0.08251 U
Methylcyclohexane NS NS NS 54.4 U 0.0125 0.0386 0.0303 J U 0.2 0.449
Methylene Chloride 0.05 500 0.05 U U U U U 0.00597 U U
trans‐1,3‐Dichloropropene NS NS NS U U U U U U 0.00349 J U
Toluene 0.7 500 0.7 U U U U U U 0.00604 U
Total VOCs
Total TICs(1)

Total VOCs and TICs(1)

Acetone 0.05 500 0.05 0.426 J AC 0.0173 0.0184 0.0207 0.0925 AC 0.033 0.0134
Benzene 0.06 44 0.06 U U U U U U U
2‐Butanone NS NS 0.3 U U U U 0.0188 U U
Carbon Disulfide NS NS 2.7 U U 0.0288 0.00466 U U U
Cyclohexane NS NS NS U U U U U 0.0177 U
Ethylbenzene 1 390 1 0.113 J U U U U U U
Isopropylbenzene NS NS 2.3 0.165 J U U U U U U
Xylenes (mixed) 0.26 500 1.6 U U U U U 0.00348 U
Methylcyclohexane NS NS NS 3.34 J U 0.0058 0.00626 U 0.0804 U
Methylene Chloride 0.05 500 0.05 U U U U 0.00684 U 0.00546
trans‐1,3‐Dichloropropene NS NS NS 0.0798 J U U U U 0.00482 U
Toluene 0.7 500 0.7 U U U U U U U
Total VOCs
Total TICs(1)

Total VOCs and TICs(1)

Note
U = Not Detected
NS = No Standard
A = Exceeds Unrestricted Use SCO
B = Exceeds Commercial Use SCO
C = Exceeds Protection of Groundwater SCO
Units in milligrams per kilogram (mg/kg) or parts per million (ppm)
Soil cleanup objectives (SCOs) are as referenced in 6 NYCRR Part 375‐6, Remedial Program Cleanup Objectives, dated December 14, 2006, as supplemented by CP‐51 dated October 21, 2010
J = Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than the method detection limit.  The concentration given is an approximate valu
UJ = Not Detected at an estimated detection limit as qualified by the data validator
(1) Refer to the analytical laboratory report for individual TICs detected and associated flags.  
VOC = Volatile Organic Compound
TIC = Tentatively Identified Compound
TMW3‐13‐07‐15(6‐8) Sample ID

6‐8 Sample Depth in feet below ground surface
152971‐13 Laboratory Sample ID
7/13/2015 Sample Collection Date (mm/dd/yyyy)

71.7238 0.0173 0.0787 0.11212 0.11814 1.1894 0.01886
67.6

0.11814 0.1394 0.01886

7/14/2015

U 0.0257 0.0805 U 1.05 U

Compound
Unrestricted 
Use SCO

Restricted 
Commercial 

SCO

Protection of 
Groundwater 

SCO

TMW5‐14‐07‐15(2‐4)
10‐12 4‐6 4‐6 3‐4

7/14/2015 7/14/2015 7/14/2015 7/14/2015

TMW5‐14‐07‐15(10‐12) TMW6‐14‐07‐15(4‐6) TMW7‐14‐07‐15(4‐6) TMW8‐14‐07‐15(3‐4)

152977‐01 152977‐08 152977‐09 152977‐03 152977‐04
2‐4

2.38887

GM‐MW‐16A‐13‐07‐15(4‐8)

7/13/2015

647.00 U 0.097 1 U U 1.91

152971‐13

0.0148 0.0580

152526‐01 152526‐02

TP1‐06‐18‐2015

6/18/2015

0.11324 0.05557

Table 1
118 Petten Street

Rochester, New York
Site No: C828130

TP2‐06‐19‐2015

6/19/2015

TMW3‐13‐07‐15(6‐8)

7/13/2015

TMW2‐13‐07‐20‐15(7‐8)

7/13/2015

TMW1‐13‐07‐15(7‐8)

7/13/2015

TP3‐06‐22‐2015

6/22/2015

Compound
Unrestricted 
Use SCO

Restricted 
Commercial 

SCO

Protection of 
Groundwater 

SCO

TP4‐13‐07‐15(2.5)

7/13/2015
152535‐01 152971‐11 152971‐12

Summary of Detected Volatile Organic Compounds in mg/kg or ppm
Soil Samples

31.349722.21 0.0148 0.155 1.11324 0.05557

152971‐14 152971‐15
4.5 3.5 5.0 7‐8 7‐8 6‐8 4‐8 2.5

0.20907
30.9

0.20907 0.47887 0.44975.21

TMW9‐14‐07‐15(4‐6) TMW10‐14‐07‐15(6‐8)
4‐6 6‐8

152977‐06 152977‐07
7/14/2015 7/14/2015

4.1238 0.0173 0.053 0.03162

HMM0121/5119R‐15



2‐Methylnaphthalene NS NS 36.4 3.23 U U U U U 0.406 U
Acenaphthene 20 500 98 0.853 U U 0.406 0.199 J U 0.560 U
Acenaphthylene 100 500 107 0.309 J U U 0.174 J U U 0.232 J 0.237 J
Anthracene 100 500 1000 1.68 U U 0.792 U U 1.11 0.54
Benzo(a)anthracene 1 5.6 1 1.99 AC U 0.457 1.28 AC 0.373 0.217 J 1.58 AC 1.16 AC
Benzo(a)pyrene 1 1 22 2.13 AB U 0.451 1.29 AB 0.367 0.226 J 1.48 AB 1.08 AB
Benzo(b)fluoranthene 1 5.6 1.7 2.51 AC U 0.531 1.37 A 0.451 0.26 J 1.43 A  1.11 A
Benzo(g,h,i)perylene 100 500 1000 1.32 U 0.296 J 0.852 0.266 J U 0.798 0.594
Benzo(k)fluoranthene 0.8 56 1.7 1.45 A U 0.328 J 1.06 A  0.322 J 0.195 J 1.18 A 0.897 A 
Bis(2‐ethylhexyl)phthalate NS NS 435 U U U 0.19 J 0.202 J 0.19 J 0.219 J U
Carbazole NS NS NS 0.681 U U 0.263 J U U 0.353 U
Chrysene 1 56 1 1.89 AC U 0.523 1.4 AC 0.452 0.262 J 1.66 AC 1.11 AC
Dibenz(a,h)anthracene 0.33 0.56 1000 0.487 A U U 0.261 J U U 0.303 J 0.201 J
Dibenzofuran 7 350 210 0.984 U U 0.341 U U 0.553 U
Fluoranthene 100 500 1000 5.31 U 1.26 3.77 0.869 0.539 3.97 2.48
Fluorene 30 500 386 1.72 U U 0.557 U U 0.905 0.265 J
Indeno(1,2,3‐cd)pyrene 0.5 5.6 8.2 2.14 A U 0.415 0.942 A 0.332 J 0.194 J 1.01 A 0.715 A
Naphthalene 12 500 12 2.87 U U U U U 0.545 U
Phenanthrene 100 500 1000 5.89 U 0.761 2.9 0.261 J 0.355 3.56 1.19
Pyrene 100 500 1000 4.57 M U 0.966 2.99 0.76 0.430 3.16 2.14
Total SVOCs
Total TICs(1)

Total SVOCs and TICs(1)

2‐Methylnaphthalene NS NS 36.4 U U U U U U U
Acenaphthene 20 500 98 U U U U U U U
Acenaphthylene 100 500 107 U U U U U U U
Anthracene 100 500 1000 U U U U U U U
Benzo(a)anthracene 1 5.6 1 U U U U 0.363 U U
Benzo(a)pyrene 1 1 22 U U U U 0.388 U U
Benzo(b)fluoranthene 1 5.6 1.7 U U U U 0.438 U U
Benzo(g,h,i)perylene 100 500 1000 U U U U 0.272 J U U
Benzo(k)fluoranthene 0.8 56 1.7 U U U U 0.317 J U U
Bis(2‐ethylhexyl)phthalate NS NS 435 0.171 J U U U 0.353 U U
Carbazole NS NS NS U U U U U U U
Chrysene 1 56 1 U U U U 0.463 U U
Dibenz(a,h)anthracene 0.33 0.56 1000 U U U U U U U
Dibenzofuran 7 350 210 U U U U U U U
Fluoranthene 100 500 1000 U U U U 0.957 U U
Fluorene 30 500 386 U U U U U U U
Indeno(1,2,3‐cd)pyrene 0.5 5.6 8.2 U U U U 0.288 J U U
Naphthalene 12 500 12 U U U U U U U
Phenanthrene 100 500 1000 U U U U 0.56 U U
Pyrene 100 500 1000 U U U U 0.754 U U
Total SVOCs
Total TICs(1)

Total SVOCs and TICs(1)

Note
U = Not Detected
NS = No Standard
A = Exceeds Unrestricted Use SCO
B = Exceeds Commercial Use SCO
C = Exceeds Protection of Groundwater SCO
Units in milligrams per kilogram (mg/kg) or parts per million (ppm)
Soil cleanup objectives (SCOs) are as referenced in 6 NYCRR Part 375‐6, Remedial Program Cleanup Objectives, dated December 14, 2006, as supplemented by CP‐51 dated October 21, 2010.
J = Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than the method detection limit.  The concentration given is an approximate value. 
UJ = Not Detected at an estimated detection limit as qualified by the data validator.
M = Matrix spike recoveries outside QC limits.  Matrix bias indicated.
(1) Refer to the analytical laboratory report for individual TICs detected and associated flags.  
SVOC = Semi‐Volatile Organic Compound

TMW3‐13‐07‐15(6‐8) Sample ID
6‐8 Sample Depth in feet below ground surface

152971‐13 Laboratory Sample ID
7/13/2015 Sample Collection Date (mm/dd/yyyy)

12.971 2.200 5.140 1.71 13.633 6.45 1.25

0.171 U U U 5.153 U U
12.800 2.200 5.140 1.71 8.480 6.45 1.25

6‐8
7/14/2015 7/14/2015 7/14/2015 7/14/2015 7/14/2015 7/14/2015 7/14/2015

2‐4 10‐12 4‐6 4‐6 4‐8 4‐6

TMW10‐14‐07‐15(6‐8)
152977‐01 152977‐08 152977‐09 152977‐03 152977‐05 152977‐06 152977‐07

TMW5‐14‐07‐15(2‐4) TMW5‐14‐07‐15(10‐12) TMW6‐14‐07‐15(4‐6) TMW7‐14‐07‐15(4‐6) TMW8‐14‐07‐15(4‐8) TMW9‐14‐07‐15(4‐6)

Compound
Unrestricted 
Use SCO

Restricted 
Commercial 

SCO
Protection of 
GW SCO

Compound
Unrestricted 
Use SCO

Restricted 
Commercial 

SCO

Protection of 
Groundwater 

SCO
6‐8

18.5 12.00 11.7

4.5
152526‐02

3.5
152535‐01

5 7‐8

42.014
80.4

122.414 11.818 38.014 42.519
8.71 8.95 13.000 28.800
4.854 2.868 25.014 13.7195.988 20.838

18.5 17.988 32.538

Table 2
118 Petten Street

Rochester, New York
Site No: C828130

TP4‐13‐07‐15(2.5)

7/13/2015

TMW2‐13‐07‐15(7‐8)

7/13/2015

TMW3‐13‐07‐15(6‐8)

7/13/2015

GM‐MW‐16A‐13‐07‐15(4‐8)

7/13/2015

152971‐12
7‐8

TP3‐06‐22‐2015

6/18/2015

Summary of Detected Semi‐Volatile Organic Compounds in mg/kg or ppm

13.564

Soil Samples

6/19/2015

TMW1‐13‐07‐15(7‐8)

7/13/20156/22/2015

TP1‐06‐18‐2015 TP2‐06‐19‐2015
152971‐11152526‐01

4‐8 2.5
152971‐13 152971‐14 152971‐15

U

HMM0121/5119R‐15



Lead 63 1000 450 31.6 5.7 71.4 A 19.6 J 104 J A

Lead 63 1000 450 15.6 J 45.1 J 68.9 J A 7.2 J
Note
A = Exceeds Unrestricted Use SCO
B = Exceeds Commercial Use SCO
C = Exceeds Protection of Groundwater SCO
Units in milligrams per kilogram (mg/kg) or parts per million (ppm)
Soil cleanup objectives (SCOs) are as referenced in 6 NYCRR Part 375‐6, Remedial Program Cleanup Objectives, dated December 14, 2006, as supplemented by CP‐51 dated October 21, 2010

TMW3‐13‐07‐15(6‐8) Sample ID
6‐8 Sample Depth in feet below ground surface

152971‐13 Laboratory Sample ID
7/13/2015 Sample Collection Date (mm/dd/yyyy)

Summary of Detected Lead Concentrations
Soil Samples

Analyte
Unrestricted 
Use SCO

Restricted 
Commercial 

SCO

Protection of 
Groundwater 

SCO

7‐8
TMW3‐13‐07‐15(6‐8)

7/13/2015

TP3‐06‐22‐2015 TMW1‐13‐07‐15(7‐8)TP1‐06‐18‐2015 TP2‐06‐19‐2015

Table 3
118 Petten Street

Rochester, New York
Site No: C828130

6‐8

4‐6
152971‐14

TMW7‐14‐07‐15(4‐6)

152971‐13152526‐01 152526‐02 152535‐01 152971‐11
4.5 3.5 5

7/13/20156/22/2015

Unrestricted 
Use SCO

Restricted 
Commercial 

SCO

Protection of 
Groundwater 

SCO
152971‐15

2.5 2‐4

J = Data indicates the presence of a compound that meets the identification criteria.  The result is less than the quantitation limit but greater than the method detection limit.  The concentration given is an approximate value. 

6/18/2015 6/19/2015

GM‐MW‐16A‐13‐07‐15(4‐8) TP4‐13‐07‐15(2.5) TMW5‐14‐07‐15(2‐4)

152977‐01 152977‐03
7/13/2015 7/13/2015 7/14/2015 7/14/2015

Analyte
4‐8

HMM0121/5119R‐15



Acetone 50 U U U 9.01 J 11.6 U 7.97 J U U U
Benzene 1 2.1 X U U 5.07 X 23.1 X U 2.15 X U U U
Cyclohexane NS 34.5 U U 18.3 73.2 U U U U U
Ethylbenzene 5 U U U 4.74 48.1 X U U U U U
Isopropylbenzene 5 2.86 U U 1.32 J 15.0 X U U U U U
Xylenes (mixed) 5 3.58 J U U 12.94 J X 9.44 J X U 1.12 J U U U
Methylcyclohexane NS 12.2 U U 20.5 65.8 U U U U U
Toluene 5 1.75 J U U 2.84 5.35 X U U U U U
trans‐1,3‐Dichloropropene 0.4 U U U U 1.63 J X U U U U U
Total VOCs
TICs(1)

Total VOCs and TICs
Notes:
U = Not Detected
J = Estimated value
X = Exceeds TOGS 1.1.1 Groundwater Standard or Guidance Value
All measurements in micrograms per liter or parts per billion (µg/l or ppb)
VOC = Volatile Organic Compound

(1) Refer to the analytical laboratory report for individual TICs detected and associated flags.
TMW3‐13‐07‐15 Sample ID

152971‐13 Laboratory Sample ID
7/14/2015 Sample Collection Date (mm/dd/yyyy)

Groundwater Standards or Guidance Values referenced in NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 dated June 1998 as amended by the NYSDEC's supplemental table dated April 2000.

TMW3‐14‐07‐15 TMW6‐14‐07‐15

U 246 1470 U

152971‐06 152971‐07152971‐02 152971‐03Compound
TOGS 1.1.1 Groundwater 
Standard or Guidance 

Value 7/14/2015
152971‐04 152971‐05

Table 4
118 Petten Street

Rochester, New York
Site No: C828130

Groundwater Samples

TMW9‐14‐07‐15 TMW10‐14‐07‐15TMW5‐14‐07‐15GM‐MW‐16A‐14‐07‐15TMW2‐14‐07‐15

7/14/2015
152971‐08 152971‐09

Summary of Detected Volatile Organic Compounds

TMW1‐14‐07‐15

7/14/2015 7/14/20157/14/2015 7/14/2015 7/14/2015 7/14/20157/14/2015 7/14/2015

TMW7‐14‐07‐15 TMW8‐14‐07‐15
152971‐10 152971‐16

56.99
272

328.99

U
U
U

U 74.72 253.22 U 11.24 U U U
U U U

U 320.72 1723.22 U 41.14 U U U
29.9

HMM0121/5119R‐15
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1.0 INTRODUCTION 
 
This Health and Safety Plan (HASP) outlines the policies and procedures under the New York State 
Department of Environmental Conservation (NYSDEC) Brownfield Cleanup Program (BCP) that are 
necessary to protect workers and the public from potential environmental hazards posed during 
activities that have the potential to disturb contaminated media (e.g. soil, gravel, water, fill, etc.).  The 
subject property (Site) is a marina located in an urban setting and consists of approximately 25 
acres, with an estimated 2,500 feet of frontage along the western shore of the Genesee River south 
of the Port of Rochester.  The marina includes multiple buildings and more than 200 boat slips.  
There are two boat ramps located along the riverfront.  The Site also contains asphalt and gravel 
roadways and parking areas, woods, and wetlands that are regulated federally and by the NYSDEC.  
The property is addressed as 118 Petten Street, City of Rochester, County of Monroe, New York 
(NYSDEC Site ID C828130).  Figure 1 depicts the general location of the Site.  As outlined in this 
HASP, the above activities with the potential to disturb contaminated media shall be conducted in a 
manner to minimize the probability of exposure, injury, accident, or incident occurrence.  
 
Although the HASP focuses on the specific work activities planned for this Site, it must remain flexible 
due to the nature of this work.  Conditions may change and unforeseen situations can arise that require 
deviations from the original HASP. 
 
1.1 Site History/Overview  
 
In May 2005, the Site property was subdivided into two lots to allow development of the Genesee 
Riverway Trail by the City of Rochester (City) on Lot #1.  For purposes of this report, the Site is 
defined as Lot #2 in its entirety.  The Site is currently bounded to the west by Lot #1, which is now 
owned by the City.  An active railroad spur owned by New York Central Lines LLC is located on the 
west side of Lot #1.  The Site is bounded to the west by an active railroad spur, to the north by land 
owned by the City, to the east by the Genesee River, and to the south by land (vacant) owned by the 
City.  Residential properties are located across the Genesee River and on the opposite side of the 
railroad spur to the west. 
 
The Site has been operated commercially as a marina including boat slips, a boat repair shop, 
storage for boats and boat parts, and a retail boat refueling facility from approximately 1947 to the 
present.  The Site has multiple areas that were historically filled with construction and demolition 
(C&D) debris and dredge spoils.  The Site also contains offices, a shop, and a parking area for the 
former Spirit of Rochester cruise boat, which ceased operations in 2003.  Historic petroleum 
releases have occurred at the Site in the refueling area and the parking lot area.  Drums that contain 
chemicals associated with marina operations, portable gasoline tanks, aboveground storage tanks 
(ASTs), and underground storage tanks (USTs) have been or are located at the Site.  The Site is a 
registered bulk petroleum storage facility with three registered fuel tanks located at the refueling 
area.  The Site currently has three septic systems, and sanitary/storm sewers are not present at the 
Site. 
 
The New York Central Railroad prior to the marina operation used a portion of the Site as a railroad 
yard.  Railroad spurs traversed the northern portion of the Site from approximately 1918 to 1978.  
The off-site railroad spur along the western property boundary is still active.  In the area formerly 
used as a railroad yard, the fill material contains railroad cinder and slag. 
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The Site is a Monroe County Environmental Management Council (EMC) Waste Disposal Site 
(Number RO-109).  The Site was used for the disposal of C&D debris from the 1960’s until 
recently.  The dumping observed by Monroe County also included dredge spoils.    
 
The Site is serviced by the public water system.  The Monroe County Department of Public Health 
(MCDPH) has no records of public or private drinking water wells or process water wells within a 
0.25-mile radius of the Site.  A review of a document titled “Ground Water Resources of Monroe 
County,” (1935) revealed no groundwater supply wells on, or in the immediate area of, the Site.    
 
Previous environmental work identified that various media (soil, groundwater, fill) on portions of 
the Site were contaminated with volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), metals, and/or polychlorinated biphenyls (PCBs).  Constituents on-site that 
exceed NYSDEC Part 375 Unrestricted Use soil cleanup objectives (SCOs) and/or NYSDEC 
Technical and Operational Guidance Series (TOGS 1.1.1) groundwater standards/guidance values 
include VOCs, SVOCs, pesticides and metals. 
 
A Remedial Design Investigation (RDI) was conducted in 2015, which identified two closed-in-
place, approximately 550-gallon, concrete-filled, underground storage tanks (USTs) located in the 
vicinity of Building #6, and an assumed former pump dispenser concrete pad to the east of the 
USTs.  The RDI identified evidence of petroleum contamination in soil and groundwater in the area 
of the two concrete-filled USTs, in the location of the assumed former pump dispenser, and in the 
area of a pipe elbow located south of the assumed former pump dispenser.  The majority of soil 
contamination was present within the saturated zone.   
 
1.2 Planned Activities Covered by HASP  
 

Planned activities covered by this HASP include: 

 Planned remedial activities for the Site; including soil excavation and removal, in-situ 
bioremediation in open excavations, planned injections of ORC Advanced® (Note: Additional 
information related to health and safety issues/concerns associated with ORC Advanced® is 
included in Appendix A); 

 Activities during redevelopment and on-going property maintenance under protocols set forth in a 
Site Management Plan (SMP); 

 Site cover engineering control system for most of the Site; 

 Groundwater monitoring to evaluate the effectiveness of the remedy; and 

 Miscellaneous tasks that may arise. 

 
This HASP can be modified to cover other site activities as deemed appropriate.  The owner of the 
property, its contractors, and other site workers will be responsible for the development and/or 
implementation of health and safety provisions associated with normal construction activities or site 
activities. 
 
2.0 KEY PERSONNEL AND MANAGEMENT 
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The Project Manager (PM) and Site Safety Officer (SSO) are responsible for formulating and enforcing 
health and safety requirements, and implementing the HASP on behalf of Day Environmental, Inc. 
(DAY) representatives. 
 
2.1 Project Manager 
 
The PM has the overall responsibility for the project and will coordinate with the SSO to ensure that 
the goals of the Site activities are attained in a manner consistent with the HASP requirements. 
 
2.2 Site Safety Officer 
 
The SSO has responsibility for administering the HASP relative to site activities, and will be in the 
field full-time while site activities are in progress.  The SSO's operational responsibilities will be 
monitoring, including personal and environmental monitoring, ensuring personal protective equipment 
maintenance, and assignment of protection levels.  The SSO will be the main contact in any on-site 
emergency situation.  The SSO will direct field activities involved with safety and be responsible for 
stopping work when unacceptable health or safety risks exist.  The SSO is responsible for ensuring that 
on-site personnel understand and comply with safety requirements. 
 
2.3 Employee Safety Responsibility 
 
Each employee is responsible for personal safety as well as the safety of others in the area.  The 
employee will use the equipment provided in a safe and responsible manner as directed by the SSO.  
 
2.4 Key Safety Personnel 
 
The following DAY individuals are anticipated to share responsibility for health and safety of DAY 
employees at the site. 
  
 Project Manager    Jeffrey A. Danzinger 
 

  Site Safety Officer Heather M. McLennan 
 
DAY’s safety personnel will share environmental monitoring information, etc. with other on-site 
entities (e.g., contractors, regulators).  However, these other on-site entities are responsible for their 
own health and safety and should provide their own safety personnel (e.g., SSO) as deemed necessary 
depending upon the activities they are performing at the Site (refer to Section 3.0).   
 
 3.0 SAFETY RESPONSIBILITY 
 
Contractors, consultants, state or local agencies, or other parties, and their employees, involved with 
intrusive activities at this Site, will be responsible for their own safety while on-site.  Their employees 
will be required to understand the information contained in this HASP, and must follow the 
recommendations that are made in this document.  As an alternative, contractors, consultants, state or 
local agencies, or other parties, and their employees, involved with this project can utilize their own 
health and safety plan for this project as long as it is found acceptable to the New York State 
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Department of Health (NYSDOH), MCDPH and/or NYSDEC. 
 
4.0 JOB HAZARD ANALYSIS 
 

There are many hazards associated with intrusive work on a site, and this HASP discusses some of the 
anticipated hazards for this Site.  The hazards listed below deal specifically with those hazards 
associated with the disturbance of potentially contaminated media (e.g., soil, groundwater, fill, etc.). 
 

4.1 Chemical Hazards 
 

Chemical substances can enter the unprotected body and can cause damage to the point of contact or 
can act systemically, causing a toxic effect at a part of the body distant from the point of initial contact.   
 

A list of VOCs, SVOCs, pesticides, and metals that are have been historically detected at the Site are 
provided below.  This list also presents the Occupational Safety and Health Administration (OSHA) 
permissible exposure limits (PELs), National Institute for Occupational Safety and Health (NIOSH) 
recommended exposure limits (RELs), and NIOSH immediately dangerous to life or health (IDLH) 
levels. 
 

CONSTITUENT OSHA PEL NIOSH REL NIOSH IDLH 

Acetone 1000 ppm 250 ppm 2500 ppm 
Benzene 1 ppm 0.1 ppm 500 ppm 
Chloroform 50 ppm 2 ppm 500 ppm 
Ethylbenzene 100 ppm 100 ppm 800 ppm 
Isopropylbenzene 50 ppm 50 ppm 900 ppm 
Methyl-Tert-Butyl-Ether 40 ppm* NA NA 
Methylene Chloride 25 ppm NA 2300 ppm 
Nitrobenzene 1 ppm 1 ppm 200 ppm 
Toluene 200 ppm 100 ppm 500 ppm 
Xylene 100 ppm 100 ppm 900 ppm 
Benzo (a) anthracene  NA NA NA 
Benzo (a) pyrene 0.2 mg/m3 0.1 mg/m3 80 mg/m3 
Benzo (b) fluoranthene 0.2 mg/m3 0.1 mg/m3 80 mg/m3 
Benzo (k) fluoranthene 0.2 mg/m3 NA 80 mg/m3 
Chrysene 0.2 mg/m3 0.1 mg/m3 80 mg/m3 
Dibenzo(a,b)anthracene NA NA NA 
Indeno (1,2,3-cd) pyrene NA NA NA 
Naphthalene 10 ppm 10 ppm 250 ppm 
Phenanthrene 0.2 mg/m3 NA NA 
Phenol  5 ppm 5 ppm 250 ppm 
Arsenic 0.1 mg/m3 0.002 mg/m3 5 mg/m3 
Barium 0.5 mg/m3 0.5 mg/m3 50 mg/m3 
Cadmium 0.005 mg/m3 NA 9 mg/m3 
Chromium 0.5 mg/m3 0.5 mg/m3 250 mg/m3 
Cobalt Dust 0.1 mg/m3 0.05 mg/m3 20 mg/m3 
Copper Dust 1 mg/m3 1 mg/m3 100 mg/m3 
Lead 0.05 mg/m3 0.05 mg/m3 100 mg/m3 
Mercury 0.1 mg/m3 0.05 mg/m3 10 mg/m3 
Nickel 1 mg/m3 0.015 mg/m3 10 mg/m3 
Silver 0.01 mg/m3 0.01 mg/m3 10 mg/m3 
Zinc 5 mg/m3 5 mg/m3 500 mg/m3 
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Dieldrin 0.25 mg/m3 0.25 mg/m3 50 mg/m3 
Aroclor 1254 0.5 mg/m3** 0.00 mg/m3 NA 

CONSTITUENT CONSTITUENT NIOSH REL NIOSH IDLH 

4,4’-DDT 1 mg/m3 0.5 mg/m3 NA 
   NA – Not Available 

*  Proposed ACGIH 
** Skin Notation 

 
The potential routes of exposure for these analytes and chemicals include inhalation, ingestion, skin 
absorption and skin/eye contact.  The potential for exposure through any one of these routes will 
depend on the activity conducted.  The most likely routes of exposure for intrusive activities include 
inhalation and skin contact. 
 

4.2 Physical Hazards 
 

There are physical hazards that might compound the chemical hazards. Hazard identification, training, 
adherence to the planned Site measures, and careful housekeeping can prevent many problems or 
accidents arising from physical hazards.  Potential physical hazards associated with this Site and 
suggested preventative measures include: 
 

• Slip/Trip/Fall Hazards - Some areas may have wet surfaces that will greatly increase the possibility 
of inadvertent slips.  Caution must be exercised when using steps and stairs due to slippery surfaces 
in conjunction with the fall hazard.  Good housekeeping practices are essential to minimize the trip 
hazards.  

  
• Small Quantity Flammable Liquids - Small quantities of flammable liquids may be stored in 

"safety" cans and labeled according to contents. 
 

• Electrical Hazards - Electrical devices and equipment shall be de-energized prior to working near 
them.  All extension cords will be kept out of water, protected from crushing, and inspected 
regularly to ensure structural integrity.  Temporary electrical circuits will be protected with ground 
fault circuit interrupters.  Only qualified electricians are authorized to work on electrical circuits.  
Heavy equipment (e.g., backhoe, drill rig) shall not be operated within 10 feet of high voltage lines, 
unless proper protection from the high voltage lines is provided by the appropriate utility company. 

 

• Noise - Work around large equipment often creates excessive noise.  The effects of noise can 
include: 

- Workers being startled, annoyed, or distracted. 

- Physical damage to the ear resulting in pain, or temporary and/or permanent hearing loss. 

- Communication interference that may increase potential hazards due to the inability to warn of 
danger and proper safety precautions to be taken. 
 

Proper hearing protection will be worn as deemed necessary.  In general, feasible administrative or 
engineering controls shall be utilized when on-site personnel are subjected to noise exceeding an 8-
hour time weighted average (TWA) sound level of 90 dBA (decibels on the A-weighted scale).  In 
addition, whenever employee noise exposures equal or exceed an 8-hour TWA sound level of 85 
dBA, employers shall administer a continuing, effective hearing conservation program as described 
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in the OSHA Regulation 29 CFR Part 1910.95. 
 

 Heavy Equipment - Each morning before start-up, heavy equipment will be inspected to ensure 
safety equipment and devices are operational and ready for immediate use. 

 

 Subsurface and Overhead Hazards - Before any excavation activity, efforts will be made to 
determine whether underground utilities and potential overhead hazards will be encountered.  
Notify Underground Facilities Protection Organization (UFPO) 3 business days prior to excavating 
or drilling at 811 or (800) 962-7962 for utility stakeout.   

 
4.3 Environmental Hazards 
 

Environmental factors such as weather, wild animals, insects, and irritant plants can pose a hazard 
when performing outdoor tasks.  The SSO shall make every reasonable effort to alleviate these hazards 
should they arise. 
 

4.3.1 Heat Stress 
 

The combination of warm ambient temperature and protective clothing increases the potential for heat 
stress.  In particular: 

• Heat rash 

• Heat cramps 

• Heat exhaustion 

• Heat stroke 
 

Site workers will be encouraged to increase consumption of water or electrolyte-containing beverages 
such as Gatorade® when the potential for heat stress exists. In addition, workers are encouraged to take 
rests whenever they feel any adverse effects that may be heat-related. The frequency of breaks may 
need to be increased upon worker recommendation to the SSO. 
 

4.3.2 Exposure to Cold 
 

With outdoor work in the winter months, the potential exists for hypothermia and frostbite.  Protective 
clothing greatly reduces the possibility of hypothermia in workers.  However, personnel will be 
instructed to wear warm clothing and to stop work to obtain more clothing if they become too cold.  
Employees will also be advised to change into dry clothes if their clothing becomes wet from 
perspiration or from exposure to precipitation. 
 
5.0 SITE CONTROLS 
 
To prevent migration of contamination caused through tracking by personnel or equipment, work 
areas, and personal protective equipment staging/decontamination areas will be specified prior to 
beginning operations. 
 
5.1 Site Zones 
 
In the area where contaminated materials present the potential for worker exposure (work zone), 
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personnel entering the area must wear the mandated level of protection for the area.  A "transition 
zone" shall be established where personnel can begin and complete personal and equipment 
decontamination procedures.  This can reduce potential off-site migration of contaminated media.  
Contaminated equipment or clothing will not be allowed outside the transition zone (e.g., on clean 
portions of the Site) unless properly containerized for disposal.  Operational support facilities will be 
located outside the transition zone (i.e., in a "support zone"), and normal work clothing and support 
equipment are appropriate in this area.  If possible, the support zone should be located upwind of the 
work zone and transition zone. 
 
5.2 General 
 
The following items will be requirements to protect the health and safety of workers during 
implementation of activities that disturb contaminated material.   

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability 
of hand to mouth transfer and ingestion of contamination shall not occur in the work zone and/or 
transition zone during disturbance of contaminated material.   

• Individuals participating in on-site intrusive remedial activities associated with the RDWP will 
have current 29 CFR 1920.120 Hazardous Waste Operations and Emergency Response 
(HAZWOPER) training certifications (e.g., 8-hour HAZWOPER refresher) that will be made 
available upon request. 

• Personnel admitted in the work zone shall be properly trained in health and safety techniques and 
equipment usage. 

• No personnel shall be admitted in the work zone without the proper safety equipment. 

• Proper decontamination procedures shall be followed before leaving the Site. 
 
6.0 PROTECTIVE EQUIPMENT 
 
This section addresses the various levels of personal protective equipment (PPE) which are or may be 
required at this job site.  Personnel entering the work zone and transition zone shall be trained in the 
use of the anticipated PPE to be utilized. 
 
6.1 Anticipated Protection Levels 
 

TASK PROTECTION 
LEVEL 

COMMENTS/MODIFICATIONS 

Site mobilization D  

Site prep/construction of 
engineering controls 

D  

Extrusive work (e.g., 
surveying, etc.) 

D   
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Intrusive work (e.g., 
excavation work, groundwater 
monitoring, etc.) 

C/Modified D/D 
Based on air monitoring, and SSO 
discretion 

Support zone D  

Site breakdown and 
demobilization 

D  

 
It is anticipated that work conducted, when there is the potential for encountering residual 
contaminants, will be performed in Level D or modified Level D PPE.  If conditions are encountered 
that require higher levels of PPE (e.g., Level C, B, or A), the work will immediately be stopped.  The 
appropriate government agencies (e.g., NYSDEC, NYSDOH, etc.) will be notified and the proper 
health and safety measures will be implemented (e.g., develop and implement engineering controls, 
upgrade in PPE, etc.).   
 
6.2 Protection Level Descriptions 
 

This section lists the minimum requirements for each protection level.  Modifications to these 
requirements can be made upon approval of the SSO.  If Level A, Level B, and/or Level C PPE is 
required, Site personnel that enter the work zone and/or transition zone must be properly trained and 
certified in the use of those levels of PPE. 
 
6.2.1 Level D 

 

Level D consists of the following: 

• Safety glasses 

• Hard hat when working with heavy equipment 

• Steel-toed or composite-toed work boots 

• Protective gloves during sampling or handling of potentially contaminated media 

• Work clothing as prescribed by weather 
 
6.2.2 Modified Level D 
 

Modified Level D consists of the following: 

• Safety glasses with side shields 

• Hard hat when working with heavy equipment 

• Steel-toed or composite-toed work boots 

• Work gloves 

• Outer protective wear, such as Tyvek coverall [Tyveks (Sarans) and polyvinyl chloride (PVC) acid 
gear will be required when workers have a potential to be exposed to impacted liquids or impacted 
particulates]. 
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6.2.3 Level C 
 

Level C consists of the following: 

• Air-purifying respirator with appropriate cartridges 

• Outer protective wear, such as Tyvek coverall [Tyveks (Sarans) and PVC acid gear will be required 
when workers have a potential to be exposed to impacted liquids or particulates]. 

• Hard hat when working with heavy equipment 

• Steel-toed or composite-toed work boots 

• Nitrile, neoprene, or PVC overboots, if appropriate 

• Nitrile, neoprene, or PVC gloves, if appropriate 

• Face shield (when projectiles or splashes pose a hazard) 

6.2.4 Level B 
 
Level B protection consists of the items required for Level C protection with the exception that an air-
supplied respirator is used in place of the air-purifying respirator.  Level B PPE is not anticipated to be 
required for this Site.  If the need for level B PPE becomes evident, site activities will be ceased until 
site conditions are further evaluated, and any necessary modifications to the HASP have been approved 
by the PM and SSO.  Subsequently, the appropriate safety measures (including Level B PPE) must be 
implemented prior to commencing site activities. 
 
6.2.5 Level A 
 
Level A protection consists of the items required for Level B protection with the addition of a fully-
encapsulating, vapor-proof suit capable of maintaining positive pressure.  Level A PPE is not 
anticipated to be required for this Site.  If the need for level A PPE becomes evident, site activities will 
be ceased until site conditions are further evaluated, and any necessary modifications to the HASP 
have been approved by the PM and SSO.  Subsequently, the appropriate safety measures (including 
Level A PPE) must be implemented prior to commencing site activities. 
 
6.3 Respiratory Protection 
 
Any respirator used during activities associated with Site contaminants will meet the requirements of 
the OSHA 29 CFR 1910.134.  Both the respirator and cartridges specified shall be fit-tested prior to 
use in accordance with OSHA regulations (29 CFR 1910).  Air purifying respirators shall not be worn 
if contaminant levels exceed designated use concentrations.  The workers will wear respirators with 
approval for: organic vapors <1,000 parts per million (ppm); and dusts, fumes and mists with a TWA < 
0.05 milligram per meter cubed (mg/m3). 
 
No personnel who have facial hair, which interferes with respirator sealing surface, will be permitted to 
wear a respirator and will not be permitted to work in areas requiring respirator use due to Site 
contaminants. 
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Only workers who have been certified by a physician as being physically capable of respirator usage 
shall be issued a respirator for work associated with Site contaminants.  Personnel unable to pass a 
respiratory fit test or without medical clearance for respirator use will not be permitted to enter or work 
in areas that require respirator protection in relation to Site contaminants. 
 
 
7.0 DECONTAMINATION PROCEDURES 
 
This section describes the procedures necessary to ensure that both personnel and equipment are free 
from contamination when they leave the work site. 
 
 
7.1 Personnel Decontamination 
 
Personnel involved with activities that involve disturbing contaminated media will follow the 
decontamination procedures described herein to ensure that material which workers may have 
contacted in the work zone and/or transition zone does not result in personal exposure and is not spread 
to clean areas of the Site.  This sequence describes the general decontamination procedure.  The 
specific stages can vary depending on the Site, the task, and the protection level, etc. 

1. Leave work zone and go to transition zone 

2. Remove soil/debris from boots and gloves 

3. Remove boots 

4. Remove gloves 

5. Remove Tyvek suit and discard, if applicable 

6. Remove and wash respirator, if applicable 

7. Go to support zone 
 
 
7.2 Equipment Decontamination 
 
Contaminated equipment shall be decontaminated in the transition zone before leaving the Site.  
Decontamination procedures can vary depending upon the contaminant involved, but may include 
sweeping, wiping, scraping, hosing, or steam cleaning the exterior of the equipment.  Personnel 
performing this task will wear the proper PPE. 
 
7.3 Disposal 
 
Disposable clothing will be treated as contaminated waste and be disposed of properly.  Liquids (e.g., 
decontamination water, etc.) generated by activities involving residual Site contaminants will be 
disposed of in accordance with applicable local, state and federal regulations. 
 



  
Day Environmental, Inc. Page 11 of 17 HMM0282 / 5119R-16 

8.0 AIR MONITORING 
 
During activities that involve potential exposure to Site contaminants, air monitoring will be conducted 
in order to determine airborne particulate and contamination levels.  This ensures that respiratory 
protection is adequate to protect personnel against the chemicals that are encountered and that chemical 
contaminants are not migrating off-site.  Additional air monitoring may be conducted at the discretion 
of the SSO.  Readings will be recorded and available for review. 
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The following chart describes the direct reading instrumentation that will be utilized and appropriate 
action levels. 
 

Monitoring Device Action level Response/Level of PPE 

Photoionization Detector 
(PID) Volatile Organic 
Compound Meter 

< 1 ppm in breathing zone, sustained 5 
minutes 

Level D 

1-25 ppm in breathing zone, sustained 5 
minutes 

Level C 

26-250 ppm in breathing zone, sustained 5 
minutes 

Level B, Stop work, evaluate the use 
of engineering controls 

>250 ppm in breathing zone Level A, Stop work, evaluate the use 
of engineering controls 

Real Time Aerosol 
Monitor (RTAM) 
Particulate Meter 

<150 micrograms per meter cubed (g/m3) 
over an integrated period not to exceed 15 
minutes. 

Continue working  

>150 g/m3 Cease work, implement dust 
suppression, change in way work 
performed, etc.  If levels can not be 
brought below 150 g/m3, then 
upgrade PPE to Level C. 

 
 
8.1 Particulate Monitoring 
 

During intrusive activities where contaminated materials may be disturbed on a large scale (e.g., during 
excavation through contaminated soil or fill), air monitoring will include real-time monitoring for 
particulates using an RTAM particulate meter at the perimeter of the work zone in accordance with 
Appendix 1B (Fugitive Dust and Particulate Monitoring) of the NYSDEC document entitled “DER-10, 
Technical Guidance for Site Investigation and Remediation” dated May 3, 2010.  DER-10 uses an 
action level of 150 μg/m3 (0.15 mg/m3) over an integrated period not to exceed 15 minutes.  If the 
action level is exceeded, or if visible dust is encountered, then work shall be discontinued until 
corrective actions are implemented.  Corrective actions may include dust suppression, change in the 
way work is performed, and/or upgrade of personal protective equipment.   
 
8.2 Volatile Organic Compound Monitoring 
 

During activities where contaminated materials may be disturbed, a PID will be used to monitor total 
VOCs in the ambient air.  The PID will prove useful as a direct reading instrument to aid in 
determining if current respiratory protection is adequate or needs to be upgraded.  The SSO will take 
measurements before operations begin in an area to determine the amount of VOCs naturally occurring 
in the air. This is referred to as a background level.  Levels of VOCs will periodically be measured in 
the air at active work sites, and at the transition zone when levels are detected above background in the 
work zone. 
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8.3 Community Air Monitoring Plan  
 

This Community Air Monitoring Plan (CAMP) includes real-time monitoring for VOCs and 
particulates (i.e., dust) at the downwind perimeter of each designated work area when activities with 
the potential to release VOCs or residual Site contaminants on dust are in progress at the Site.  This 
CAMP is based on the NYSDOH Generic CAMP included as Appendix 1A of DER-10.  The 
CAMP is not intended for use in establishing action levels for worker respiratory protection. Rather, 
its intent is to provide a measure of protection for the downwind community (i.e., off-site receptors 
including residences and businesses and on-site workers not directly involved with the subject work 
activities) from potential airborne contaminant releases as a direct result of the remedial work 
activities. The action levels specified herein require increased monitoring, corrective actions to 
abate emissions, and/or work shutdown. Additionally, the CAMP helps to confirm that work 
activities did not spread contamination off-site through the air. Reliance on the CAMP should not 
preclude simple, common sense measures to keep VOCs, dust, and odors at a minimum around the 
work areas.  Tentative CAMP air monitoring locations are shown on Figure 2. 
 

Continuous monitoring will be conducted during ground intrusive activities. Ground intrusive 
activities include, but are not limited to, soil/waste excavation and handling, test pitting or 
trenching, installation of monitoring wells, etc. 
 

Periodic monitoring for VOCs will be conducted during non-intrusive activities such as the 
collection of groundwater samples from monitoring wells.  Periodic monitoring during sample 
collection might reasonably consist of taking a reading upon arrival at a sample location, monitoring 
while opening a well cap or overturning soil, monitoring during well baling/purging, and taking a 
reading prior to leaving a sample location.  In some instances, depending upon the proximity of 
potentially exposed individuals, continuous monitoring may be required during sampling activities.  
Examples of such situations include groundwater sampling at wells on the curb of a busy urban 
street, in the midst of a public park, or adjacent to a school or residence. 
 
8.3.1 VOC Monitoring, Response Levels, and Actions 
 

VOCs must be monitored at the downwind perimeter of the immediate work area (i.e., the work 
zone) on a continuous basis or as otherwise specified.  Upwind concentrations should be measured 
at the start of each workday and periodically thereafter to establish background conditions.  The 
monitoring work should be performed using equipment appropriate to measure the types of 
contaminants known or suspected to be present.  The equipment should be calibrated at least daily 
for the contaminant(s) of concern or for an appropriate surrogate.  The equipment should be capable 
of calculating 15-minute running average concentrations, which will be compared to the levels 
specified below. 

 If the ambient air concentration of total organic vapors at the downwind perimeter of the work 
area or exclusion zone exceeds 5 ppm above background for the 15-minute average, work 
activities must be temporarily halted and monitoring must be continued.  If the total organic 
vapor level readily decreases (per instantaneous readings) below 5 ppm over background, work 
activities can resume with continued monitoring. 

 If total organic vapor levels at the downwind perimeter of the work area or exclusion zone persist at 
levels in excess of 5 ppm over background but less than 25 ppm, work activities must be halted, the 
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source or vapors identified, corrective actions taken to abate emissions, and monitoring continued.  
After these steps, work activities can resume provided that the total organic vapor level 200 feet 
downwind of the exclusion zone or half the distance to the nearest potential receptor or 
residential/commercial structure, whichever is less (but in no case less than 20 feet), is below 5 
ppm over background for the 15-minute average. 

 If the organic vapor level is above 25 ppm at the perimeter of the work area, activities must be 
shutdown. 

 
The 15-minute readings must be recorded and made available for NYSDEC and NYSDOH 
personnel to review.  Instantaneous readings, if any, used for decision purposes should also be 
recorded. 

 
8.3.2 Particulate Monitoring, Response Levels, and Actions 

 

Particulate concentrations should be monitored continuously at the upwind and downwind 
perimeters of the work zone at temporary particulate monitoring stations. The particulate 
monitoring should be performed using real-time monitoring equipment capable of measuring 
particulate matter less than 10 micrometers in size (PM-l0) and capable of integrating over a period 
of 15 minutes (or less) for comparison to the airborne particulate action level.  The equipment must 
be equipped with an audible alarm to indicate exceedance of the action level.  In addition, fugitive 
dust migration should be visually assessed during all work activities. 

 If the downwind PM-10 particulate level (i.e., particulate matter less than 10 micrometers in 
diameter) is 100 μg/m3 greater than background (upwind perimeter) for the 15-minute period or 
if airborne dust is observed leaving the work area, then dust suppression techniques must be 
employed.  Work may continue with dust suppression techniques provided that downwind PM-
10 particulate levels do not exceed 150 μg/m3 above the upwind level and provided that no 
visible dust is migrating from the work area. 

 If, after implementation of dust suppression techniques, downwind PM-10 particulate levels are 
greater than 150 g/m3 above the upwind level, work must be stopped and a re-evaluation of 
activities initiated.  Work can resume provided that dust suppression measures and other 
controls are successful in reducing the downwind PM-10 particulate concentration to within 150 
g/m3 of the upwind level and in preventing visible dust migration.  

 

Readings must be recorded and made available for NYSDEC, NYSDOH, and MCDPH personnel to 
review. 
 
9.0 EMERGENCY RESPONSE 
 

To provide first-line assistance to field personnel in the case of illness or injury, the following items 
will be made immediately available on the Site: 
 

• First-aid kit; 
• Portable emergency eye wash; and 
• Supply of clean water. 
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9.1 Emergency Telephone Numbers 
 

The following telephone numbers are listed in case there is an emergency at the Site: 
 

 Fire/Police Department:   911 
 

 Poison Control Center:    (800) 222-1222 
  

 NYSDEC     
  Charlotte B. Theobald    (585) 226-5354 
  Spills      (585) 226-2466 
 

 NYSDOH 
 Justin Deming    (518) 402-7860 

  
MCDPH 

 Jeffrey Kosmala, P.E.    (585) 753-5470 
 

 GENESEE MARINA, INC. 
 Steve Gibbs      (585) 663-8990 
 

 DAY ENVIRONMENTAL, INC.  
  Jeff Danzinger     (585) 454-0210 x114    
  Ray Kampff     (585) 454-0210 x108 
 
 Nearest Hospital    Rochester General Hospital 
       1425 Portland Avenue 
       Rochester, New York 
       Hospital Telephone: (585) 922-4000 
       Emergency Dept. Telephone: (585) 922-5462 
 

Directions to the Hospital: West on Petten Street (0.1 miles).  Turn south on 
Lake Avenue (3.8 miles). Turn east on Route 
104E/Redge Road East (2.0 miles). Turn south 
on Carter Street (0.1 miles).  (refer to Figure 1) 

 
 
9.2 Evacuation 
 
A log of each individual entering and leaving the Site should be kept for emergency accounting 
practices.  Although unlikely, it is possible that a site emergency could require evacuating all personnel 
from the site.  If required, the SSO will give the appropriate signal for site evacuation (i.e., hand 
signals, alarms, etc.). 
 
All personnel shall exit the site and shall congregate in an area designated by the SSO.  The SSO shall 
ensure that all personnel are accounted for.  If someone is missing, the SSO will alert emergency 
personnel.  The appropriate government agencies will be notified as soon as possible regarding the 
evacuation, and any necessary measures that may be required to mitigate the reason for the evacuation. 
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9.3 Medical Emergency 
 
In the event of a medical emergency involving illness or injury to one of the on-site personnel, the 
work area should be shutdown and immediately secured.  The appropriate government agencies should 
be notified immediately.  The area in which the injury or illness occurred shall not be entered until the 
cause of the illness or injury is known.  The nature of injury or illness shall be assessed.  If the victim 
appears to be critically injured, administer first aid and/or cardio-pulmonary resuscitation (CPR) as 
needed.  Instantaneous real-time air monitoring shall be done in accordance with air monitoring 
outlined in Section 8.0 of this HASP. 
 
9.4 Contamination Emergency 
 
It is unlikely that a contamination emergency will occur; however, if such an emergency does occur, 
the work area shall be shutdown and immediately secured.  If an emergency rescue is needed, notify 
Police, Fire Department and Emergency Medical Service (EMS) Units immediately.  Advise them of 
the situation and request an expedient response.  The appropriate government agencies shall be notified 
immediately.  The area in which the contamination occurred shall not be entered until the arrival of 
trained personnel who are properly equipped with the appropriate PPE and monitoring instrumentation 
as outlined in Section 8.0 of this HASP. 
 
9.5 Fire Emergency 
 
In the event of a fire on-site, the work area shall be shutdown and immediately secured.  The area in 
which the fire occurred shall not be entered until the cause can be determined.  All non-essential site 
personnel shall be evacuated from the site to a safe, secure area.  Notify the Fire Department 
immediately.  Advise the Fire Department of the situation and the identification of any hazardous 
materials involved.  The appropriate government agencies shall be notified as soon as possible. 
 
The four classes of fire along with their constituents are as follows: 

Class A: Wood, cloth, paper, rubber, many plastics, and ordinary combustible materials. 

Class B: Flammable liquids, gases and greases. 

Class C: Energized electrical equipment. 

Class D: Combustible metals such as magnesium, titanium, sodium, potassium. 
 
Small fires on-site may be actively extinguished; however, extreme care shall be taken while in this 
operation.  All approaches to the fire shall be done from the upwind side if possible.  Distance from on-
site personnel to the fire shall be close enough to ensure proper application of the extinguishing 
material, but far enough away to ensure that the personnel are safe.  The proper extinguisher shall be 
utilized for the Class(s) of fire present on the site. If possible, the fuel source shall be cut off or 
separated from the fire.  Care must be taken when performing operations involving the shut-off values 
and manifolds, if present. 
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Examples of proper extinguishing agent as follows: 

Class A: Water 
  Water with 1% AFFF Foam (Wet Water) 
  Water with 6% AFFF or Fluorprotein Foam 
  ABC Dry Chemical 

Class B: ABC Dry Chemical 
  Purple K 
  Carbon Dioxide 
  Water with 6% AFFF Foam 

Class C: ABC Dry Chemical 
  Carbon Dioxide 

Class D: Metal-X Dry Powder 
 
No attempt shall be made against large fires.  These shall be handled by the Fire Department. 
 
9.6 Spill or Air Release 
 
In the event of spills or air releases of hazardous materials on-site, the work area shall be shutdown and 
immediately secured.  The area in which the spills or releases occurred shall not be entered until the 
cause can be determined and site safety can be evaluated.  All non-essential site personnel shall be 
evacuated from the Site to a safe and secure area.  The appropriate government agencies shall be 
notified as soon as possible.  The spilled or released materials shall be immediately identified and 
appropriate containment measures shall be implemented, if possible.  Real-time air monitoring shall be 
implemented as outlined in Section 8.0 of this HASP.  If the materials are unknown, Level B protection 
is mandatory.  Samples of the materials shall be acquired to facilitate identification. 
 
9.7 Containerized Waste and/or Underground Storage Tanks 
 
In the event that unanticipated containerized waste (e.g., drums) and/or underground storage tanks 
(USTs) are located during intrusive activities, the work area shall be shutdown and immediately 
secured.  The area where unanticipated containerized wastes and/or tanks are discovered shall not be 
entered until site safety can be evaluated.  Non-essential Site personnel shall be evacuated from the Site 
to a safe and secure area.  The appropriate government agencies shall be notified as soon as possible.  
The SSO shall monitor the area as outlined in Section 8.0 of this HASP. 
 
Prior to any handling, unanticipated containers will be visually assessed by the SSO to gain as much 
information as possible about their contents.  As a precautionary measure, personnel shall assume that 
unlabelled containers and/or tanks contain hazardous materials until their contents are characterized.  
To the extent possible based upon the nature of the containers encountered, actions may be taken to 
stabilize the area and prevent migration (e.g., placement of berms, etc.).  Subsequent to initial visual 
assessment and any required stabilization, properly trained personnel will sample, test, remove, and 
dispose of any containers and/or tanks, and their contents.  After visual assessment and air monitoring, 
if the material remains unknown, Level B protection is mandatory.   
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10.0 ABBREVIATIONS 
 
AST  Aboveground Storage Tank 
BCP  Brownfield Cleanup Program 
C&D  Construction and Demolition 
CAMP  Community Air Monitoring Program 
CPR  Cardio-Pulmonary Resuscitation  
DAY  Day Environmental, Inc. 
dBA  Decibels on the A-Weighted Scale 
EMC  Environmental Management Council 
EMS  Emergency Medical Service 
HASP  Health and Safety Plan 
IDLH  Immediately Dangerous to Life or Heath 
MCDPH Monroe County Department of Public Health 
mg/m3  Milligram per Meter Cubed 
NIOSH  National Institute of Occupational Safety and Health 
NYSDEC New York State Department of Environmental Conservation 
NYSDOH New York State Department of Health 
OSHA  Occupational Safety and Health Administration 
PCB  Polychlorinated Biphenyl 
PEL  Permissible Exposure Limit 
PID  Photoionization Detector 
PM  Project Manager 
PM-10  Particulate matter less than 10 micrometers in diameter 
PPE  Personal Protection Equipment 
ppm  Parts Per Million 
PVC  Polyvinyl Chloride 
REL  Recommended Exposure Limit 
RTAM  Real-Time Aerosol Monitor 
SCO  Soil Cleanup Objective 
SMP  Site Management Plan 
SSO  Site Safety Officer 
SVOC  Semi-Volatile Organic Compound 
TOGS  Technical and Administrative Guidance Series 
TWA  Time-Weighted Average 
g/m3  Microgram Per Meter Cubed 
UFPO  Underground Facilities Protection Organization 
UST  Underground Storage Tank 
VOC  Volatile Organic Compound 
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Oxygen Release Compound (ORC®) 
Installation Instructions 

(Direct-Injection Slurry Application)  
     
SAFETY: 
Pure ORC is shipped to you as a fine powder rated at -325 mesh (passes through a 44 
micron screen).  It is considered to be a mild oxidizer and as such should be handled 
with care while in the field.  Field personnel should take precautions while applying the 
pure ORC.  Typically, the operator should work upwind of the product as well as use 
appropriate safety equipment.  These would include eye and respiratory protection, 
and gloves as deemed appropriate by exposure duration and field conditions.  

Personnel operating the field equipment utilized during the installation process should 
have appropriate training, supervision and experience.  
   
GENERAL GUIDELINES: 
ORC may be installed in the contaminated saturated zone in the ground utilizing hand 
augered holes, Geoprobe® type hydraulic punch equipment, or hollow stem augers.  
This set of instructions is specific for Geoprobe equipment.  Alternate instructions may 
be obtained from the Regenesis Technical Support Department.  

For optimum results the ORC slurry installation should span the entire vertical 
contaminated saturated thickness, including the capillary fringe and “smear zone”.  

Two general installation approaches are available.  The first is to backfill only the 
probe hole with slurry.  This is a simple approach, in that it is easy, straightforward, 
and the location of the ORC slurry is precisely known after installation.  However, this 
method requires significantly more probe holes than the alternative, and may take 
more time for the completion of the remediation process.  A separate set of 
instructions for this method utilizing Geoprobe equipment is available from Regenesis. 

The second method is to inject the slurry through the probe holes into the 
contaminated saturated zone.  This method requires fewer probe holes, is less 
disruptive to the site, and aids the spread of oxygen by spreading the ORC source 
material.  However, it may be difficult to know the exact, final disposition of the ORC 
installed with this method.  This is the method described in these instructions.  

Note:  It is important that the installation method and specific ORC slurry point location 
be established prior to field installation.  It is also important that the ORC slurry volume 
and solids content for each drive point be predetermined.  The Regenesis Technical 
Service Department is available to discuss these issues, and Helpful Hints at the end 
of these instructions offers relevant information.  Regenesis also has available 
Technical Bulletins covering source treatments with ORC.  
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SPECIFIC INSTALLATION PROCEDURES 

1. Identify the location of all underground structures, including utilities, tanks, 
distribution piping, sewers, drains, and landscape irrigation systems.  

2. Identify surface and aerial impediments.  
3. Adjust planned installation locations for all impediments and obstacles.    
4. Pre-mark the installation grid point locations, noting any that have special depth 

requirements.  
5. Set up the Geoprobe unit over each specific point, following manufacturer 

 recommended procedures.  Care should be taken to assure approximate 
vertical probe holes.  

6. Penetrate surface pavement, if necessary, following standard Geoprobe 
procedures.  

7. Drive the 1 1/2” (one-and-one-half inch) pre-probe (part #AT-148B) with the 
expendable tip (part #AT142B) to the desired maximum depth.  Standard 1” 
(one inch) drive rods (part AT104B) should be used, after the pre-probe.  (Hint:  
Pre-counted drive rods should be positioned prior to the installation driving 
procedure to assure the desired depth is reached.)  

8. Disconnect the drive rods from the expendable tip, following standard Geoprobe 
procedures.  

9. Mix the appropriate quantity of ORC slurry for the current drive point. (See 
separate “Directions for ORC® Slurry Mixing” and Helpful Hints).  Note:  Do not 
mix more slurry than will be used within a 30 minute period.    

10. Set up and operate an appropriate slurry pump according to manufacturer’s 
directions.  Based on our experience, a Geoprobe model GS-1000 pump is 
recommended.  Connect the pump to the probe grout pull cap (GS-1054) via a 
1 inch diameter delivery hose.  The hose is then attached to the 1” drive rod 
with its quick connector fitting.  Upon confirmation of all connections add the 
ORC slurry to the pump hopper/tank.  

11. Withdraw the pre-probe and drive stem 4’ (four feet). (Also note Helpful Hints - 
Operations at end of instructions.)  

12. Optional pretreatment step.  (See Helpful Hints - Operations at end of 
instructions).  Pump one to two gallons of tap water into the aquifer to enhance 
dispersion pathways from the probe hole.  

13. Pump the predetermined quantity of ORC slurry for the depth interval being 
injected.  Observe pump pressure levels for indications of slurry dispersion or 
refusal into the aquifer.  (Increasing pressure indicates reduced acceptance of 
material by the aquifer).  

14. Remove one 4’ section of the 1” drive rod.  The drive rod will contain slurry.  
This slurry should be returned to the ORC bucket for reuse.  

15. Repeat steps 11, 13, and 14 until treatment of the entire affected thickness has 
been achieved.  It is generally recommended that the procedure extend to the 
top of the capillary fringe/smear zone.  

16. Install an appropriate seal, such as bentonite, above the ORC slurry through the 
entire vadose zone.  This helps assure that the slurry stays in place and 
prevents contaminant migration from the surface.  Depending on soil conditions 
and local regulations, a bentonite seal can be pumped through the slurry pump 
or added via chips or pellets after probe removal.  

17. Remove and decontaminate the drive rods and pre-probe.  
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18. Finish the probe hole at surface as appropriate (concrete or asphalt cap, if 
necessary).  

19. Move to the next probe point, repeating steps 5 through 18.  

  
HELPFUL HINTS: 
A. Physical characteristics 

A1. Slurry 

The ORC slurry is made using the dry ORC powder (rated at -325 mesh).  It makes a 
smooth slurry, with a consistency that depends on the amount of water used.  

A thick, but pumpable, slurry that approaches a paste can be made by using 65-67% 
solids.  This material would normally be used for back-filling a bore or probe hole.  It is 
especially useful where maximum density is desired such as where ground water is 
present in the hole or there are heaving sands.  

Thinner slurries can be made by using more water.  Typical solids for the thinner 
slurries content will range from 35% to 62%.  Such slurries are useful for injecting 
through a probe or bore hole into the saturated aquifer.  

As a rule, it is best to mix the first batch of slurry at the maximum solids content one 
would expect to use.  It can then be thinned by adding additional water in small 
increments.  By monitoring this process, the appropriate quantities of water for 
subsequent batches can be determined.  

The slurry should be mixed at about the time it is expected to be used.  It is best to not 
hold it for more than 30 minutes.  Thinner slurries, especially, can experience a 
separation upon standing.  All ORC slurries have a tendency to form cements when 
left standing.  If a slurry begins to thicken too much, it should be mixed again and 
additional water added if necessary.  

Care should be taken with slurry that may be left standing in a grout pump or hose.  
Problems can generally be avoided by periodically re-circulating the slurry through the 
pump and hose back into the pump’s mixing or holding tank.  
   
A2. Equipment 
Most geotechnical grout pumping equipment has a holding tank with a capacity 
sufficient for injection.  

When applying measured volumes of ORC slurry to probe holes, it is sometimes useful 
to know the volumes and content of the delivery system lines.  The following 
information may be useful in this regard. 
Geoprobe pump:  At the end of a pump stroke virtually no deliverable slurry remains in 
the pump. 
5/8”  O.D. connecting hose (10 feet long): 0.2   gallons (26 fluid ounces). 
Four foot (4’) length of 1” drive rod:   .04   gallons (5 fluid ounces). 
Three foot (3’) length of 1 1/2” pre-probe: .03   gallons (4 fluid ounces).  
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Cleaning and maintenance: 
Pumping equipment and drive rods can be lightly cleaned by circulating clear water 
through them.  Further cleaning and decontamination (if necessary due to subsurface 
conditions) should be performed according to the equipment supplier’s standard 
procedures and local regulatory requirements. 
  
B. Operating characteristics  
B1. Operations - General 
Judgment will be needed in the field when injecting ORC slurries.  In general, it is 
relatively easy to inject ORC slurries into sandy soils, and this can usually be 
accomplished at very moderate pressures.  Silts and clays require more pressure, and 
may accept less slurry.  

Careful observation of pressure during slurry pumping is the best indication of the 
effectiveness of the slurry injection.  To test the soil’s ability to accept the slurry and to 
“precondition” the injection point for the slurry, it is sometimes useful to inject a small 
volume of plain water prior to the slurry.  Normally, one-half (0.5) gallons to two (2) 
gallons would be appropriate.  

During injection, increasing pressure and decreasing flow rate are signs of refusal by 
the soil matrix to accept the slurry.  The site geologist should determine whether to 
increase pressure, and possibly fracture (“frac”) the soil matrix to achieve ORC slurry 
installation in a tight site that has refused the slurry at lower pressures.  
  
B2. Fill Volumes 

Probe hole back-filling 

Probe hole capacities: 
Per 10' (Ten Foot) Length 

Theoretical Operating Volume 
(Gallons/Fluid Ounces/Cubic Inches) (Gallons/Fluid Ounces) 

Sand, Silts & Clay Sand Silts & Clay 
1" Diameter .41 gal/52 fl. oz./94.2 cu. in. .61 gal/78 fl. oz. .51 gal/65 fl. oz. 
1 1/2" Diameter .92 gal/117 fl. oz./212.0 cu. in. 1.38 gal/176 fl. oz. 1.15 gal/146 fl. oz. 
2" Diameter 1.63 gal/209 fl. oz./376.8 cu. in. 2.44 gal/313 fl. oz. 2.04 gal/261 fl. oz. 
2 1/4" Diameter 2.06 gal/264 fl. oz./476.9 cu. in 3.09 gal/396 fl. oz. 2.57 gal/330 fl. oz.  

  
Note that the operating volumes include a 50% excess above the theoretical volume in 
sands and 25% in clays and silts.  This is important to successful treatment.  The 
additional material allows for a small degree of infiltration of the slurry into the 
surrounding soil and fractures, as well as hole diameter variability.  It is important to 
assure that the entire contaminated saturated zone is treated (including the capillary 
fringe), since this is often the area of highest pollution concentration.  Failure to treat 
this area due to improper installation can undermine an otherwise successful 
remediation effort.  
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For direct assistance or answers to any questions you may have regarding 
these instructions, contact Regenesis Technical Services at 949-366-8000. 
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Oxygen Release Compound (ORC®)  
Installation Instructions  

(Excavation Applications) 
 

SAFETY:   
Pure ORC is shipped to you as a fine powder, which is rated at -325 mesh (passes 
through a 44 micron screen).  It is considered to be a mild oxidizer and as such should be 
handled with care while in the field. Field personnel should take precautions while applying 
the pure ORC. Typically, the operator should work up wind of the product as well as use 
appropriate safety equipment.  These would include eye, respiratory protection and gloves 
as deemed appropriate by exposure duration and field conditions.  

Although two options are discussed, application of ORC should never be applied by 
personnel within the tank excavation, unless proper shoring or sidewall cutback is in place. 
 
GENERAL GUIDELINES: 
ORC can be applied in a dry powder form or as a slurry.  Field conditions dictate which 
form of ORC can be used most effectively.  

Installation of ORC should be within the tank excavation floor and/or in an adequate 
backfill section thickness to account for the anticipated groundwater “smear zone”.  

Maximum treatment effect is obtained when ORC is mixed as thoroughly as possible 
within the backfill material.  The more dispersed the ORC slurry/powder within the 
excavation backfill, the more effective the treatment.  

The quantity of ORC to be used is generally calculated prior to moving into the field for 
installation.  Generally it is applied at a rate of between 0.1% and 1.0% by weight of the 
soil matrix.  The following illustrates a dilute application rate calculation:  

 

Use a weight/weight percent of ORC/backfill material to ensure distribution of the 
ORC into the desired aquifer section.  For example:  a 0.15% weight of ORC to 
weight of backfill for the standard ORC weight (30 pounds) per container calculates 
as follows:  30 lb. ORC/0.15% = 20,000 lbs. of soil matrix.  Thus, to achieve a 0.15% 
mixture of ORC in the backfill material, 30 lb. of pure ORC should be mixed into 10 
tons (20,000 lbs. ÷2,000 lbs./ton) of backfill, or approximately 7 - 10 cubic yards of 
soil depending on field conditions.  Professional judgment should be used to select 
the appropriate soil mass per cubic yard for designing each site treatment. 

  
 
 
 
 
CHOOSING THE FORM OF INSTALLATION: 
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Pure ORC is shipped to you in a powder form.  Weather conditions (especially wind) may 
have a direct effect on the application of ORC as a tank backfill amendment.   

Application of the dry powder may be difficult in windy conditions.  To counter the effects 
of wind (and the subsequent potential loss of ORC), Regenesis recommends that a water 
source or a spray tank be on-site to wet down the ORC and the backfill material as ORC is 
applied.  

Application of ORC in a slurry format is a very effective method and eliminates the wind 
issue.  

Four somewhat different installation conditions can be encountered in the field:  

• ORC in a pea gravel back-fill. (“Type 1”)  
• ORC in a soil back-fill. (“Type 2”)  
• ORC mixed in native soil in the bottom of a tank pit.  (“Type 3”)  
• ORC installed in soil under standing water in the bottom of a tank pit. (“Type 4”)  

A single tank pit excavation can include more than one of these conditions, depending on 
the site and extent of treatment.  Instructions for each condition are discussed separately 
in the following sections.  After the installation instructions are detailed instructions for 
mixing the slurry, if that is the option chosen.  
  
INSTALLATION INSTRUCTIONS: 

 
“Type 1,” ORC in a Pea Gravel Back-fill  

The easiest method for installing ORC in pea gravel back-fill is to mix the ORC in the 
material in a backhoe or skiploader bucket before placing it in the excavation. 
 

• Dry Powder method 

Into each scoop of back-fill material add the appropriate portion of ORC being installed. 
Generally, it is advisable to moisten the material in the bucket to reduce wind blown ORC 
loss.  Excessive winds make this method not feasible.  

After mixing the dry powder in the bucket, it is dumped into the bottom of the excavation. 
The backhoe bucket can be used for further mixing in the excavation.  
 

• Slurry method 

Mix a 63% solids slurry of ORC and water (see “Steps to make ORC slurry).  This 
relatively thick slurry is used to help keep the ORC dispersed through the pea gravel, even 
when it contacts water in the bottom of the excavation during installation.  It is generally 
desirable to avoid having the ORC run down through the pea gravel and collect in the 
bottom of the excavation.  The thick slurry addresses this issue.  

In each scoop of back-fill material, add the appropriate amount of ORC slurry.  Pre-mix the 
materials in the backhoe bucket   After mixing, dump the slurry and back-fill into the 
bottom of the excavation.  The backhoe bucket can be used for further mixing in the 
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excavation.  

If the slurry method is being used, observe the physical behavior of the ORC in the fill 
material.  If the ORC collects at the bottom of the back-fill material, increase the percent 
solids content by reducing the amount of water being used to make the slurry. 
  

 
“Type 2,” ORC in a Soil Back-fill  

Follow the instructions for the pea gravel back-fill method, except:  

If the slurry method is being used, the solids content should be reduced.  Typically a 50% 
solids is appropriate, although soil conditions sometimes dictate lower solids contents (see 
“Steps to make ORC slurry”).  
  
  

“ Type 3,” ORC Mixed in Native Soil in the Bottom of the Tank Pit  
When ORC is added to the bottom of a tank pit it may be done by backhoe or injection.  
CAUTION:  Personnel should never work within the tank excavation, unless proper 
shoring or sidewall cutback is in place. 
  

• Backhoe method 

A skilled backhoe operator can distribute the ORC around the bottom of the tank 
excavation and, using the bucket, mix it thoroughly.  If there are no winds, it may be 
possible to:  

1. Put the dry ORC powder in the backhoe bucket,  
2. Lower it to the bottom of the pit,  
3. Gently deposit the ORC evenly on the remaining soil,  
4. Use the bucket to mix the powder into the soil,  
5. To mitigate dusting, if necessary, spray water into the excavation during the 

process.  

An alternative backhoe method is to use a 50% (or less) solids ORC slurry (see “Steps to 
make ORC slurry) in place of the dry powder.  This eliminates the dusting problem, and in 
some cases enhances the even distribution of ORC into the soil.  Observe the slurry 
mixing behavior in the bottom of the excavation, and adjust the water content of the slurry 
to optimize mixing, if necessary.  
  

• Injection method 

If available, a pump and root feeder may be used to inject an ORC slurry into the 
excavation floor. This may require a more dilute slurry mix, and care should be taken to 
assure that the solids do not settle out of the slurry prior to injection.  
  

 
  

“ Type 4.” ORC installed in standing water in the bottom of a tank pit  
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Application of ORC into tank excavations with standing water requires the operator apply 
ORC in a slurry form.  ORC powder application in this scenario is not advised because a 
portion of the ORC particle fraction is not likely to pass through the surface tension of the 
standing water.  Caution:  Personnel should never work within the tank excavation, unless 
proper shoring or sidewall cutback is in place.  
  

• Backhoe method 

A skilled backhoe operator can distribute the ORC slurry within the excavation, and mix it 
into the soil underlying the standing water with the bucket.  Steps for installation:  

1. Mix a high solids content ORC slurry (63% solids).  See (“Steps to make ORC
slurry”).  

2. Pour slurry into the backhoe bucket.  
3. Lower the bucket to the standing water level in the excavation, and deposit the

slurry as evenly as possible across the excavation floor.  The dense slurry 
(63%solids is 1.6 grams per ml) will tend to make the majority of the slurry sink 
quickly to the bottom of the water layer.  

4. Use the bucket to mix the slurry into the soil.  
5. Water in the vicinity of the ORC slurry will often turn white and milky, since some of 

the ORC is dispersed within the standing water.  This provides additional dispersion 
within the standing water and back-fill material as it is added to the excavation.  

  

• Injection method 

If available, a pump and root feeder may be used to inject an ORC slurry into the soil in an 
excavation.  This may require a more dilute slurry mix, and care should be taken to assure 
that the solids do not settle out of the slurry prior to injection.  
  

MIXING ORC SLURRY: 
ORC powder is shipped to you in pre-measured batches.  Each batch is contained in a 
plastic bag which is shipped in a 5-gallon bucket.  

 Remove the pre-measured ORC bag from the 5-gallon bucket and open  
 Measure and pour the appropriate amount of water from the following table into the 

5 gallon bucket  

Slurry Solids Content (%) Pounds of ORC Gallons of Water 
63% 30 lbs. 2.1 gal. (2 gal. + 2 cups) 
50% 30 lbs. 3.6 gal. (3 gal + 2 1/2 qts.) 

Add the entire ORC pre-measured bag to the water (30 pounds).  If the slurry solids 
contents of less than 50% are desired, the quantity of ORC per batch mixed in the 
bucket must be reduced.  For example, a bucket containing four gallons of water 
would require 22.4 pounds of ORC to make a 40% solids slurry, and 16.6 pounds 
of ORC to make a 33% slurry.  

 Use an appropriate mixing device to thoroughly mix ORC and water.  Regenesis 
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recommends use of a 0.5 Horsepower (minimum) hand held drill with a “jiffy mixer” 
or stucco mixer.  A common paint paddle can be used to scrape the bottom and 
sides of the container to ensure thorough mixing.  Standard environmental slurry 
mixers may also be used.  

 After mixing, small amounts of water can be added to adjust the consistency of the 
slurry.  

 When slurries are used, the early batches should be observed in the process of 
mixing with      the soil.  Each site can vary, due to soil type and moisture content. 
Based on professional   judgment, additional water can be added to subsequent 
slurry batches.  

ORC slurry should be used ASAP; if the ORC slurry has been standing more than 
15 minutes, it should be remixed immediately before using.  Do not let stand more 
than 30 minutes without stirring.  Otherwise, the slurry will begin to harden into a 
weak cement.  

 

For direct assistance or answers to any questions you may have regarding these 
instructions, contact Regenesis Technical Services at 949-366-8000. 

REGENESIS, 2002 
www.regenesis.com 

 



SAFETY DATA SHEET

1. Identification

Oxygen Release Compound Advanced (ORC Advanced®)Product identifier

None.Other means of identification

Soil and Groundwater Remediation.Recommended use

None known.Recommended restrictions

Manufacturer/Importer/Supplier/Distributor information

Company Name Regenesis

Address 1011 Calle Sombra

San Clemente, CA 92673

Telephone 949-366-8000

E-mail CustomerService@regenesis.com

Emergency phone number CHEMTREC® at 1-800-424-9300 (International)

2. Hazard(s) identification

Category 2Oxidizing solidsPhysical hazards

Category 2Skin corrosion/irritationHealth hazards

Category 1Serious eye damage/eye irritation

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement May intensify fire; oxidizer. Causes skin irritation. Causes serious eye damage.

Precautionary statement

Prevention Keep away from heat. Keep/Store away from clothing/combustible materials. Take any precaution
to avoid mixing with combustibles. Wash thoroughly after handling. Wear protective gloves/eye
protection/face protection.

Response If on skin: Wash with plenty of water. If in eyes: Rinse cautiously with water for several minutes.
Remove contact lenses, if present and easy to do. Continue rinsing. Immediately call a poison
center/doctor. If skin irritation occurs: Get medical advice/attention. Take off contaminated
clothing and wash before reuse. In case of fire: Use appropriate media to extinguish.

Storage Store away from incompatible materials.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.

Hazard(s) not otherwise

classified (HNOC)
None known.

Supplemental information None.

3. Composition/information on ingredients

Mixtures

682334-66-3 ≥85Calcium hydroxide oxide

CAS number %Chemical name

1305-62-0 ≤15Calcium hydroxide

7758-11-4 <5Dipotassium Phosphate
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7778-77-0 <5Monopotassium Phosphate

All concentrations are in percent by weight unless otherwise indicated.Composition comments

4. First-aid measures

Move to fresh air. Call a physician if symptoms develop or persist.Inhalation

IF ON CLOTHING: rinse immediately contaminated clothing and skin with plenty of water before
removing clothes. Rinse skin with water/shower. If skin irritation occurs: Get medical
advice/attention. Wash contaminated clothing before reuse.

Skin contact

Do not rub eyes. Immediately flush eyes with plenty of water for at least 15 minutes. Remove
contact lenses, if present and easy to do. Continue rinsing. Get medical attention immediately.

Eye contact

Never give anything by mouth to a victim who is unconscious or is having convulsions. Rinse
mouth. Do not induce vomiting. If vomiting occurs, keep head low so that stomach content doesn't
get into the lungs. Get medical attention if symptoms occur.

Ingestion

Severe eye irritation. Symptoms may include stinging, tearing, redness, swelling, and blurred
vision. Permanent eye damage including blindness could result. Dusts may irritate the respiratory
tract, skin and eyes. Skin irritation. May cause redness and pain.

Most important

symptoms/effects, acute and

delayed

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

Indication of immediate

medical attention and special

treatment needed

Take off all contaminated clothing immediately. Contact with combustible material may cause fire.
Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves. Wash contaminated clothing before reuse.

General information

5. Fire-fighting measures

Water spray, fog (flooding amounts). Foam. Dry chemical powder. Carbon dioxide (CO2).Suitable extinguishing media

None known.Unsuitable extinguishing

media

Greatly increases the burning rate of combustible materials. Containers may explode when
heated. During fire, gases hazardous to health may be formed. Combustion products may include:
metal oxides.

Specific hazards arising from

the chemical

Self-contained breathing apparatus and full protective clothing must be worn in case of fire.Special protective equipment

and precautions for firefighters

In case of fire and/or explosion do not breathe fumes. Move containers from fire area if you can do
so without risk. Use water spray to cool unopened containers.

Fire fighting

equipment/instructions

Cool containers exposed to flames with water until well after the fire is out.Specific methods

May intensify fire; oxidizer. Contact with combustible material may cause fire.General fire hazards

6. Accidental release measures

Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Keep away
from clothing and other combustible materials. Wear appropriate protective equipment and
clothing during clean-up. Use a NIOSH/MSHA approved respirator if there is a risk of exposure to
dust/fume at levels exceeding the exposure limits. Do not touch damaged containers or spilled
material unless wearing appropriate protective clothing. Ensure adequate ventilation. Local
authorities should be advised if significant spillages cannot be contained. For personal protection,
see section 8 of the SDS.

Personal precautions,

protective equipment and

emergency procedures

Eliminate all ignition sources (no smoking, flares, sparks, or flames in immediate area). Collect
dust using a vacuum cleaner equipped with HEPA filter. Keep combustibles (wood, paper, oil, etc.)
away from spilled material. Ventilate the contaminated area. Stop the flow of material, if this is
without risk. Absorb in vermiculite, dry sand or earth and place into containers.

Large Spills: Sweep up or vacuum up spillage and collect in suitable container for disposal. Shovel
the material into waste container. Minimize dust generation and accumulation. Avoid the
generation of dusts during clean-up. Following product recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use. Place all material into loosely covered plastic
containers for later disposal. For waste disposal, see section 13 of the SDS. Wear appropriate
protective equipment and clothing during clean-up.

Methods and materials for

containment and cleaning up

Avoid discharge into drains, water courses or onto the ground.Environmental precautions

Oxygen Release Compound Advanced (ORC Advanced®) SDS US
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7. Handling and storage

Minimize dust generation and accumulation. Routine housekeeping should be instituted to ensure
that dusts do not accumulate on surfaces. Keep away from heat. Provide appropriate exhaust
ventilation at places where dust is formed. Keep away from clothing and other combustible
materials. Take any precaution to avoid mixing with combustibles. Avoid contact with water and
moisture. Do not get this material in contact with eyes. Avoid contact with eyes, skin, and clothing.
Avoid prolonged exposure. Wear appropriate personal protective equipment. Observe good
industrial hygiene practices.

Precautions for safe handling

Keep away from heat. Store in a cool, dry place out of direct sunlight. Store in original tightly
closed container. Store in a well-ventilated place. Do not store near combustible materials. Store
away from incompatible materials (see Section 10 of the SDS).

Conditions for safe storage,

including any incompatibilities

8. Exposure controls/personal protection

Occupational exposure limits

US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

ValueType FormComponents

PEL 5 mg/m3 Respirable fraction.Calcium hydroxide (CAS
1305-62-0)

15 mg/m3 Total dust.

US. ACGIH Threshold Limit Values

ValueTypeComponents

TWA 5 mg/m3Calcium hydroxide (CAS
1305-62-0)

US. NIOSH: Pocket Guide to Chemical Hazards

ValueTypeComponents

TWA 5 mg/m3Calcium hydroxide (CAS
1305-62-0)

No biological exposure limits noted for the ingredient(s).Biological limit values

Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level. If
engineering measures are not sufficient to maintain concentrations of dust particulates below the
Occupational Exposure Limit (OEL), suitable respiratory protection must be worn. If material is
ground, cut, or used in any operation which may generate dusts, use appropriate local exhaust
ventilation to keep exposures below the recommended exposure limits. Eye wash facilities and
emergency shower must be available when handling this product.

Appropriate engineering

controls

Individual protection measures, such as personal protective equipment

Use dust-tight, unvented chemical safety goggles when there is potential for eye contact.Eye/face protection

Skin protection

Wear appropriate chemical resistant gloves. Frequent change is advisable. Recommended gloves
include rubber, neoprene, nitrile or viton.

Hand protection

Wear appropriate chemical resistant clothing.Other

If engineering controls do not maintain airborne concentrations below recommended exposure
limits (where applicable) or to an acceptable level (in countries where exposure limits have not
been established), an approved respirator must be worn. Recommended use: Wear respirator with
dust filter.

Respiratory protection

Wear appropriate thermal protective clothing, when necessary.Thermal hazards

Keep from contact with clothing and other combustible materials. Remove and wash contaminated
clothing promptly. Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing
and protective equipment to remove contaminants.

General hygiene

considerations

9. Physical and chemical properties

       Appearance

Solid.Physical state

Powder.Form

White to pale yellow.Color

Oxygen Release Compound Advanced (ORC Advanced®) SDS US
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Odorless.Odor

Odor threshold Not available.

pH 12.5 (3% suspension/water)

Melting point/freezing point Not available.

Initial boiling point and boiling

range

Not available.

Flash point Not available.

Evaporation rate Not available.

Oxidizer.Flammability (solid, gas)

Upper/lower flammability or explosive limits

Flammability limit - lower

(%)

Not available.

Flammability limit - upper

(%)

Not available.

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure Not available.

Vapor density Not available.

Relative density Not available.

Solubility(ies)

Solubility (water) Slightly soluble

Partition coefficient

(n-octanol/water)

Not available.

Auto-ignition temperature Not available.

Decomposition temperature 527 °F (275 °C)

Viscosity Not available.

Other information

Bulk density 0.5 - 0.9 g/ml

Explosive limit Non-explosive.

10. Stability and reactivity

Greatly increases the burning rate of combustible materials.Reactivity

Decomposes on heating. Product may be unstable at temperatures above: 275°C/527°F.Chemical stability

Reacts slowly with water.Possibility of hazardous

reactions

Heat. Moisture. Avoid temperatures exceeding the decomposition temperature. Contact with
incompatible materials.

Conditions to avoid

Acids. Bases. Salts of heavy metals. Reducing agents. Combustible material.Incompatible materials

Oxygen. Hydrogen peroxide (H2O2). Steam. Heat.Hazardous decomposition

products

11. Toxicological information

Information on likely routes of exposure

Inhalation Dust may irritate respiratory system. Prolonged inhalation may be harmful.

Skin contact Causes skin irritation.

Eye contact Causes serious eye damage.

Ingestion Ingestion may cause irritation and malaise.

Symptoms related to the

physical, chemical and

toxicological characteristics

Severe eye irritation. Symptoms may include stinging, tearing, redness, swelling, and blurred
vision. Permanent eye damage including blindness could result. Dusts may irritate the respiratory
tract, skin and eyes. Skin irritation. May cause redness and pain.

Information on toxicological effects

Acute toxicity
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Test ResultsComponents Species

Calcium hydroxide (CAS 1305-62-0)

LD50 Rat

Oral
Acute

7340 mg/kg

Causes skin irritation.Skin corrosion/irritation

Causes serious eye damage.Serious eye damage/eye

irritation

Respiratory or skin sensitization

Respiratory sensitization Not a respiratory sensitizer.

This product is not expected to cause skin sensitization.Skin sensitization

No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.

IARC Monographs. Overall Evaluation of Carcinogenicity

Not listed.
NTP Report on Carcinogens

Not listed.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)

Not listed.

This product is not expected to cause reproductive or developmental effects.Reproductive toxicity

Specific target organ toxicity -

single exposure

Not classified.

Specific target organ toxicity -

repeated exposure

Not classified.

Aspiration hazard Due to the physical form of the product it is not expected to be an aspiration hazard.

Chronic effects Prolonged inhalation may be harmful.

12. Ecological information

The product is not classified as environmentally hazardous. However, this does not exclude the
possibility that large or frequent spills can have a harmful or damaging effect on the environment.

Ecotoxicity

Components Test ResultsSpecies

Calcium hydroxide (CAS 1305-62-0)

Aquatic

LC50Fish 33.8844 mg/l, 96 hoursZambezi barbel (Clarias gariepinus)

Decomposes in the presence of water. The product contains inorganic compounds which are not
biodegradable.

Persistence and degradability

The product does not contain any substances expected to be bioaccumulating.Bioaccumulative potential

This substance has very low solubility in water and low mobility in the environment.Mobility in soil

Other adverse effects None known.

13. Disposal considerations

Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of
contents/container in accordance with local/regional/national/international regulations.

Disposal instructions

Dispose in accordance with all applicable regulations.Local disposal regulations

The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused

products

Empty containers should be taken to an approved waste handling site for recycling or disposal.
Since emptied containers may retain product residue, follow label warnings even after container is
emptied.

Contaminated packaging
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14. Transport information

DOT

UN1479UN number

Oxidizing solid, n.o.s. (Calcium hydroxide oxide)UN proper shipping name

5.1Class

Transport hazard class(es)

-Subsidiary risk

5.1Label(s)

IIPacking group

NoMarine pollutant

Environmental hazards

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

62, IB8, IP2, IP4, T3, TP33Special provisions

152Packaging exceptions

212Packaging non bulk

240Packaging bulk

IATA

UN1479UN number

Oxidizing solid, n.o.s. (Calcium hydroxide oxide)UN proper shipping name

5.1Class

Transport hazard class(es)

-Subsidiary risk

IIPacking group

NoEnvironmental hazards

5LERG Code

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

IMDG

UN1479UN number

OXIDIZING SOLID, N.O.S. (Calcium hydroxide oxide)UN proper shipping name

5.1Class

Transport hazard class(es)

-Subsidiary risk

IIPacking group

NoMarine pollutant

Environmental hazards

F-A, S-QEmS

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

Not applicable.Transport in bulk according to

Annex II of MARPOL 73/78 and

the IBC Code

15. Regulatory information

This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.
All components are on the U.S. EPA TSCA Inventory List.

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)

Not regulated.
OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)

Not listed.
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.

Superfund Amendments and Reauthorization Act of 1986 (SARA)

Immediate Hazard - Yes
Delayed Hazard - No
Fire Hazard - Yes
Pressure Hazard - No
Reactivity Hazard - Yes

Hazard categories

SARA 302 Extremely hazardous substance

Not listed.

Oxygen Release Compound Advanced (ORC Advanced®) SDS US

925597     Version #: 02     Revision date: 30-July-2015     Issue date: 02-April-2015 6 / 8



YesSARA 311/312 Hazardous

chemical

SARA 313 (TRI reporting)

Not regulated.

Other federal regulations

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.

Not regulated.Safe Drinking Water Act

(SDWA)

US state regulations

US. Massachusetts RTK - Substance List

Calcium hydroxide (CAS 1305-62-0)
US. New Jersey Worker and Community Right-to-Know Act

Calcium hydroxide (CAS 1305-62-0)
Calcium hydroxide oxide (CAS 682334-66-3)

US. Pennsylvania Worker and Community Right-to-Know Law

Calcium hydroxide (CAS 1305-62-0)
US. Rhode Island RTK

Not regulated.

US. California Proposition 65

California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): This material is not known to contain
any chemicals currently listed as carcinogens or reproductive toxins.

International Inventories

Country(s) or region Inventory name On inventory (yes/no)*

Australian Inventory of Chemical Substances (AICS) YesAustralia

Domestic Substances List (DSL) YesCanada

Non-Domestic Substances List (NDSL) NoCanada

Inventory of Existing Chemical Substances in China (IECSC) YesChina

European Inventory of Existing Commercial Chemical
Substances (EINECS)

YesEurope

European List of Notified Chemical Substances (ELINCS) NoEurope

Inventory of Existing and New Chemical Substances (ENCS) YesJapan

Existing Chemicals List (ECL) YesKorea

New Zealand Inventory YesNew Zealand

Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

YesPhilippines

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s).
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

Toxic Substances Control Act (TSCA) Inventory YesUnited States & Puerto Rico

16. Other information, including date of preparation or last revision

02-April-2015Issue date

30-July-2015Revision date

Version # 02

HMIS® is a registered trade and service mark of the American Coatings Association (ACA).Further information

Health: 3
Flammability: 0
Physical hazard: 2

HMIS® ratings

NFPA ratings

13

0

OX
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Regenesis cannot anticipate all conditions under which this information and its product, or the
products of other manufacturers in combination with its product, may be used.  It is the user’s
responsibility to ensure safe conditions for handling, storage and disposal of the product, and to
assume liability for loss, injury, damage or expense due to improper use. The information in the
sheet was written based on the best knowledge and experience currently available.

Disclaimer
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QUALITY ASSURANCE PROJECT PLAN 
 
 
This project-specific Quality Assurance Project Plan (QAPP) was prepared in accordance 
with Section 2.2 of the New York State Department of Environmental Conservation 
(NYSDEC) DER-10 document for NYSDEC Site ID C828130 (Site).  The QAPP provides 
quality assurance/quality control (QA/QC) protocols and guidance that are to be followed 
when implementing the Remedial Design Work Plan (RDWP) associated with addressing the 
three reportedly closed-in-place underground storage tanks (USTs) located in proximity to 
the east wall of Building #6 on the Site.  The QAPP is intended to ensure that data of a 
known and acceptable precision and accuracy are generated.  The QAPP also provides a 
summary of the remedial project, identifies personnel responsibilities, and provides 
procedures to be used during sampling of environmental media, other field activities, and the 
analytical laboratory testing of samples.  The components of the QAPP are provided herein. 

1.0 Project Scope and Project Goals 

The QAPP applies to the aspects of the project associated with the collection of field data, 
the collection and analytical laboratory testing of field samples and QA/QC samples, and the 
evaluation of the quality of the data that is generated.  Field activities covered by this QAPP 
include: test pitting to evaluate the potential presence, size, contents, and integrity of the 
reported USTs; completion of a remedial design investigation (RDI); and potential removal 
of the USTs and petroleum-contaminated soil.  

2.0 Project/Task Organization 

Project organization and tentative personnel to implement the work are outlined in this 
section of the QAPP.  

Principal in Charge 

The Principal in Charge is responsible for review of project documents and ensuring the 
project is completed in accordance with relative work plans.  Mr. David D. Day, P.E., a Day 
Environmental, Inc. (DAY) representative, will serve as the Principle-in-Charge on this 
project 

Project Manager 

The Project Manager has the overall responsibility for implementing the project and ensuring 
that the project meets the objectives and quality standards as presented in this QAPP.  Mr. 
Jeffrey A. Danzinger, a DAY representative, will serve as the Project Manager on this 
project, and will serve as the primary point of contact and control for the project.     

Quality Assurance Officer 

The Quality Assurance Officer is responsible for QA/QC on this project.  The Quality 
Assurance Officer’s responsibilities on this project are not as a project manager or task 
manager involved with project productivity or profitability as job performance criteria.  Mr. 
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Bart Kline, P.E., a DAY representative, will serve as the Quality Assurance Officer on this 
project.  The Quality Assurance Officer may conduct audits of the operations at the site to 
ensure that work is being performed in accordance with the QAPP.  A copy of Mr. Kline’s 
resume is included as Attachment 1.     

Technical Staff, Subconsultants and Subcontractors 

DAY’s technical staff for this project consists of experienced professionals (e.g., professional 
engineers, engineers-in-training, scientists, technicians, etc.) that possess the qualifications 
necessary to effectively and efficiently complete the project tasks.  The technical staff will be 
used to gather and analyze data, prepare various project documentation, etc.  Subconsultants 
and subcontractors used on this project will consist of firms and companies with experience 
in the services to be provided.   

Analytical Laboratory 

It is anticipated that Paradigm Environmental Services, with facilities at 179 Lake Avenue, 
Rochester, New York will be retained to complete the required analytical laboratory testing 
of samples as part of this project.  Paradigm, is a New York State Department of Health 
(NYSDOH) Environmental Laboratory Approval Program (ELAP)-certified analytical 
laboratory (ELAP ID10958). 
 
Mr. Bruce Hoogesteger is the Technical Director for Paradigm.  The technical director is 
responsible procedures used in the lab and the conduct of all lab personnel, and works in 
conjunction with the Laboratory Manager and Quality Assurance (QA) unit regarding QA 
and chain-of-custody requirements. 
 
Ms. Rebecca Roztocil is the QA Officer and is responsible for the laboratory QA unit 
regarding QA elements of specific sample analyses tasks.  
 
3.0 Sampling Procedures 
 
This section of the QAPP provides the protocols for in collection of samples. 
 
Soil/Fill Sample Headspace Screening 
 

Portions of selected soil/fill samples from test pits or test borings will be placed in sealable 
Ziploc®-type plastic baggies, and will be field screened the same day they are collected.  
Each sample will be agitated and homogenized for at least 30 seconds and allowed to 
equilibrate for at least three minutes.  The ambient headspace air inside the baggie above 
each sample will be screened for total volatile organic compound (VOC) vapors with the 
photoionization detector (PID) equipped with a 10.6 eV lamp.  The sampling port for the PID 
will be placed in the ambient air headspace inside the bag by opening a corner of the 
“locked” portion of the bag.  The PID will monitor air inside the baggie for a period of at 
least 15 seconds and the peak readings measured will be recorded on a log sheet or log book.   
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Contents Samples from Underground Storage Tanks 
 
For each tank, a new dedicated disposable bailer and twine will be used to collect liquid 
samples.  To the extent possible, samples will be collected from the entire column of liquid in 
the tank in order to look for different phases of liquid.  If different phases exist, they will be 
characterized in the field, and different phases of liquid sample may be submitted for 
analytical laboratory testing if deemed warranted.   
 
Depending upon the viscosity and thickness of solid (or sludge) contents, and also whether 
there is overlying liquid, sludge contents in tanks will be collected using one of the following 
methods: 1) bailer method described for liquids; or 2) stainless steel spoon, ladle or cup 
attached to a metal, wood or plastic rod or tank stick.  
 
Collection of Soil/Fill Samples from Test Pits 
 
For stable test pits less than four feet deep, in-situ soil/fill grab samples may be collected by 
hand or with a disposable plastic or stainless steel trowel.  For stable or unstable test pits, or 
test pits greater than four feet deep, an excavator or backhoe bucket of soil/fill will be 
excavated from the desired location within the test pit, and a soil/fill grab samples will be 
collected from above the teeth of the excavator or backhoe bucket.   
 
Collection of Soil/Fill Samples from Geoprobe Test Borings 
 
Soil/fill samples will be collected using the Geoprobe MacroCore MC5 soil sampling system.  
This Geoprobe soil sampling technique will be implemented in accordance with the Standard 
Operating Procedure (SOP) included in Attachment 2.      
 
Collection of Groundwater Samples from Temporary Monitoring Wells 
 
Static water level measurements will be obtained from each well using a Heron Model H.OIL 
oil/water interface probe (or equivalent).  DAY will also look for light non-aqueous phase liquid 
(LNAPL) by using visual observations and the oil/water interface probe at each well location.   
 
Groundwater in each well will then be purged by removing three well casings of water, or to 
dryness.  The purging at each well will be completed using new dedicated disposable bailers and 
twine and/or new dedicated disposable polyethylene tubing attached to an aboveground electric 
or gas pump.  Each well will be allowed to recharge to within 90% of its original static water 
level, and then a grab sample will be collected using a dedicated disposable bailer and twine. 
Specific conductivity, dissolved oxygen, pH, oxidation-reduction potential, temperature, and 
turbidity will also be measured on a portion of each groundwater sample using a Horiba U-22 
water quality meter (or equivalent equipment).   
 
The procedures and equipment used during the purging and groundwater sampling, and the 
field measurement data obtained, will be documented in the field and recorded on Monitoring 
Well Sampling Logs. 
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4.0 Decontamination Procedures 

In order to reduce the potential for cross-contamination of samples collected during this 
project, the following procedures will be implemented to ensure that the data collected 
(primarily the laboratory data and field screening measurements) are acceptable.  
 

It is anticipated that most of the materials used to assist in obtaining samples will be 
disposable one-use materials (e.g., sampling containers, bailers, rope, pump tubing, latex 
gloves, etc.).  When equipment must be re-used (e.g., Geoprobe Macrocore sampler,  
oil/water interface meter, etc.), it will be decontaminated by at least one of the following 
methods: 

 Steam clean the equipment; or   

 Rough wash in tap water; wash in mixture of tap water and alconox-type soap; double 
rinse with deionized or distilled water; and air dry and/or dry with clean paper towel. 

 
When deemed necessary, a temporary decontamination pad will be constructed of for 
decontamination of equipment.  Any decontamination pad will be removed following 
completion of associated activities.  
  
Decontamination liquids and disposable equipment and personal protective equipment will 
be containerized in New York State Department of Transportation (NYSDOT)-approved 55-
gallon drums.   

5.0 Characterization and Disposal of RDWP-Derived Wastes 

RDWP-derived wastes will be characterized and disposed upon completion of the RDWP 
field activities in accordance with local, state and federal regulations.   
 

 A sample of decontamination water will be tested for total purgeable organics using 
United States Environmental Protection Agency (USEPA) Method 624 and for semi-
volatile compounds using USEPA Method 625.  Depending upon the results, the 
water will be:  

1. Discharged to the sanitary sewer system under a sewer use permit;  

2. Pre-treated and then discharged to the sanitary sewer under a sewer use permit 
after obtaining acceptable effluent results,  

3. Disposed off-site; or  

4. Discharged on-site at an acceptable location if below NYSDEC Division of 
Water Technical and Administrative Guidance Series (TOGS 1.1.1) 
groundwater standards and guidance values, and approved by the NYSDEC.   

 
Prior to any discharge of water to the sanitary sewer, the NYSDEC will be notified 
and provided with a copy of the sewer use permit. 

 
 The results of soil/fill samples will be used to characterize solid RDWP-derived 

wastes for disposal.  Additional analytical testing may be conducted to further 
characterize material, if required by a disposal facility. 
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6.0 Operation and Calibration of On-Site Monitoring Equipment 

The field personnel will be familiar with the equipment being used as presented in the 
subsections below.   

6.1 VOC Monitoring Equipment 
 

Real-time monitoring for VOCs will be conducted to evaluate the nature and extent of 
petroleum at test locations and to determine the appropriate personal protective equipment as 
noted in the Health and Safety Plan (HASP) for the project.  The primary field instrument for 
monitoring VOCs will be a PID.   It is anticipated that a Minirae 2000 PID (or equivalent) 
equipped with a 10.6 eV lamp will be used during this project.  During fieldwork, the PID 
will be calibrated on a daily basis in accordance with the manufacturer’s specifications.   
Isobutylene gas will be used to calibrate the PID prior to use and as necessary during 
fieldwork. Measurements will be collected before operations begin in an area to determine 
the amount of VOCs naturally occurring in the air (i.e., background concentrations).   

  
6.2 Particulate Monitoring Equipment 

 
Particulate monitoring will be conducted during intrusive activities as noted in the Community 
Air Monitoring Plan (CAMP) portion of the HASP.  It is anticipated that the particulate air 
monitoring will be conducted using a real-time aerosol monitor (RTAM) particulate meter.  
During fieldwork, the particulate meter will be regularly calibrated in accordance with the 
manufacturer’s specifications.  Measurements will be collected along the upwind perimeter 
of the intrusive investigation activities to determine the amount of particulates naturally 
occurring in the air (i.e., background concentrations) as per the requirements of the CAMP.   

 
6.3 Miscellaneous Field Monitoring Equipment 

 
Several other pieces of miscellaneous field monitoring equipment will be used as part of the 
project.  It is anticipated that the other field monitoring equipment utilized during portions of 
the project include: 

 A global positioning system (GPS); 

 Survey equipment; 

 An oil/water interface probe; and 

 A Horiba U-22 water quality meter, or similar. 
 
These meters will be calibrated, operated, and maintained in accordance with the 
manufacturer’s recommendations.   
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7.0 Sample Handling and Custody Requirements 
 

During sampling activities, personnel will wear disposable latex or nitrile gloves.  Between 
collection of samples, personnel performing the sampling will discard used latex gloves and 
put on new gloves to preclude cross-contamination between samples.  As few personnel as 
possible will handle samples or be in charge of their custody prior to shipment to the 
analytical laboratory. 
 

New laboratory-grade sample containers will be used to collect soil/fill and groundwater 
samples.  Sufficient volume will be collected to ensure that the laboratory has adequate 
sample to perform the specified analyses.   
 

Samples will be preserved as specified by the analytical laboratory for the type of parameters 
and matrices being tested.  Sample holding times and preservation protocols will be adhered 
to during this project in accordance with Analytical Services Protocol (ASP) requirements.   
 

Chain-Of-Custody 
 

Samples that are collected for subsequent testing as part of this project will be handled using 
chain-of-custody control.  Chain-of-custody documentation will accompany samples from 
their inception to their analysis, and copies of chain-of-custody documentation will be 
included with the laboratory’s report.  The chain-of-custody will include the date and time 
the sample was collected, the sample identity and sampling location, the requested analysis, 
and any request for accelerated turnaround time. 
 

Sample Labels 
 

Sample labels for field samples and quality control (QC) samples with adhesive backing will 
be placed on sample containers in order to identify the sample.  Sample information will be 
clearly written on the sample labels using waterproof ink.  Sufficient sample information will 
be provided on the label to allow for cross-reference with the field sampling records or 
sample logbook.   
 

The following information will be provided on each sample label:  
 Name of company; 
 Initials of sampler; 
 Date and time of collection; 
 Sample identification; 
 Intended analyses; and 
 Preservation required. 

 

Custody Seals 
 

Custody seals are preprinted adhesive-backed seals that are designed to break if disturbed.  
Seals will be signed and dated before being placed on the shipping cooler.  Seals will be 
placed on one or more location on each shipping cooler as necessary to ensure security. 
Shipping tape will be placed over the seals on the coolers to ensure that the seals are not 
accidentally broken during shipment.  Sample receipt personnel at the laboratory will check 
and document whether the seals on the shipping coolers are intact when received.   
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Sample Identification 
 
The following format will be used on the labels affixed to sample containers to identify 
samples: 
 
Each sample will be numbered starting at 001, and continue in succession (i.e., 001, 002, 
003, etc.).  The sample test location will also be provided after the sample number using the 
following test location designations: 

TP~-xx-xx-xx  Test Pit location with day/month/year 

TMW~-xx-xx-xx Test boring/temporary monitoring well location with 
day/month/year 

GM-MW16-xx-xx-xx Existing monitoring well location with day/month/year 

TBxx-xx-xx-  Trip Blank with day/month/year  

FBxx-xx-xx-  Field Blank (equipment rinsate) with day/month/year  
 
Transportation of Samples 
 
Samples will be handled, packaged and shipped in accordance with applicable regulations, 
and in a manner that does not diminish their quality or integrity.  Samples will be delivered to 
the laboratory no later than 48 hours from the day of collection. 
 
7.0 Analytical Quality Assurance/Quality Control 
 
Analytical laboratory testing will be completed by Paradigm (NYSDOH ELAP ID #110958). 
The analytical laboratory test results for soil/fill samples and groundwater samples will be 
reported in NYSDEC ASP Category B deliverable reports.  Analytical laboratory test results 
for soil samples will be reported on a dry-weight basis.  Paradigm will analyze the samples 
using the lowest practical quantitation limits (PQLs) possible.   
 
Paradigm’s preventative maintenance procedures and calibration procedures for laboratory 
equipment are provided in its Quality Assurance Plan (QAP) included in Attachment 3. 
 
Paradigm will provide internal QA/QC checks that are required by NYSDEC ASP, USEPA 
Contract Laboratory Protocol (CLP) protocol and/or USEPA SW846, such as analyses 
performed, spike blanks, internal standards, surrogate samples, calibration standards, and 
reference standards.  Laboratory reports will be reviewed by the laboratory as outlined in its 
Quality Manual, and also by the Quality Assurance Officer. 
 
Laboratory results will be compared to data quality indicators in accordance with Paradigm’s 
QAP and NYSDEC ASP.  Data quality indicators include: precision, accuracy, 
representation, completeness, and comparability.   
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The analytical methods to be used for each type of sample and sample matrix are identified 
on Table 1 included in Attachment 4.  These exclude additional analytical methods that may 
be required by regulated disposal facilities for the purposes of waste disposal.  As shown, 
sample methods include the following: 

 NYSDEC Target Compound List (TCL) and CP-51 list VOCs including Tentatively 
Identified Compounds (TICs) using USEPA Method 8260 for soil/fill, groundwater, 
and QA/QC samples. 

 NYSDEC TCL and CP-51 list semi-volatile organic compounds (SVOCs) including 
TICs using USEPA Method 8270 for soil/fill and QA/QC samples. 

 Total purgeable organics using USEPA Method 624 for decontamination and purge 
water samples. 

 SVOCs using USEPA Method 625 for decontamination and purge water samples. 
 
In order to provide control over the collection, analysis, review, and interpretation of 
analytical laboratory data, the following QA/QC samples will be included as part of this 
project (refer to Table 1 in Attachment 4): 

 One trip blank per 20 liquid samples, or per shipment if less than 20 samples, when 
the shipment contains liquid field samples (i.e., groundwater samples) that are to be 
analyzed by Paradigm for VOCs (excludes waste characterization samples).  The trip 
blank will be analyzed for NYSDEC STARS-list VOCs and TICs using USEPA 
Method 8260. 

 One matrix spike/matrix spike duplicate (MS/MSD) for each sample matrix, for each 
sampling event of 20 samples, or per shipment if less than 20 samples, within a 
seven-day period (excludes waste characterization samples).  Specific parameters that 
MS/MSD samples will be tested for by Paradigm is dependent upon the test 
parameters of the field samples that are being analyzed. 

 One field blank (i.e., rinsate sample) will be collected from reusable sampling 
equipment for each sampling event of 20 samples, or per shipment if less than 20 
samples (excludes waste characterization samples).  The field blank(s) will be tested 
for the test parameters of the samples that are being analyzed by Paradigm.  It is 
anticipated that a field blank will be collected from the excavator/backhoe bucket 
used during the test pit work, and from the MacroCore cutting shoe used during the 
test boring wok.   

 
Data Usability Summary Report 
 
Data Usability Summary Reports (DUSRs) will be completed on the soil/fill and groundwater 
sample analytical laboratory data that is generated as part of the scope of work in the RDWP.  
The DUSR will be conducted in accordance with the provisions set forth in Appendix 2B of 
the DER-10 Technical Guidance for Site Investigation and Remediation dated May 3, 2010.  
The findings of the DUSR will be incorporated in the RDI report.  DUSRs will be completed 
by a qualified entity or individual that is approved by the NYSDEC.   
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Reporting 
 
Analytical and QC data will be included in the RDI report.  The RDI report will summarize 
the RDI work and provide evaluation of the data that is generated, including the validity of 
the results in the context of QA/QC procedures.   
 
8.0 Record Keeping and Data Management 
 
DAY will document project activities in a bound field book on a daily basis.  Information 
that will be recorded in the field book will include: 

 Dates and time work is performed; 

 Details on work being performed; 

 Details on field equipment being used; 

 Visual and olfactory observations during field activities;  

 Field meter measurements collected during monitoring activities; 

 Sampling locations and depths; 

 Measurements of sample locations, and test locations, excavations, etc.; 

 Personnel and equipment on-site;  

 Weather conditions; and  

 Other pertinent information as warranted.  
 
Additionally, DAY will record information from test locations on designated logs (e.g., test 
pit logs, test boring logs, well construction diagrams, etc.).  Groundwater sampling data will 
also be presented on designated logs.  Blank copies of these logs are included in Attachment 
5.  
 
The analytical data will be reported as electronic data deliverables (EDDs) and as hard 
copies.  EDDs will include NYSDEC EQUIS files.  A differential GPS, swing ties from 
existing surveyed site structures, and/or a laser level will be used to collect spatial data.  The 
spatial data will be plotted using integrated geographic information system (GIS) and/or 
computer-aided design (CAD) mapping.  Electronic and hard copy files will be maintained 
by DAY.  
 
 



 

 
 
 
 
 

 
 
 
 
 
 
 
 

ATTACHMENT 1 
 

Resume 



 
 

 
 BARTON F. KLINE, P.E. 
 

 
Page 1  

  

EXPERIENCE      AREAS OF SPECIALIZATION 
Day Environmental, Inc.: April 1992 to present   - Remedial Services 
Years with Other Firms: 4 years     - Environmental Facilities Design 

     and Design/Build Services 
 

EDUCATION 
University of Rochester, B.S. Chemical Engineering, 1987 
University of California at Berkeley, Graduate Coursework, Chemical Engineering 
 
REGISTRATIONS/AFFILIATIONS 

- Registered Professional Engineer in State of New York 
- 40 Hour OSHA Hazardous Waste Site Worker Training 
- Member, Water Environment Federation 
- Member, National Fire Protection Association 

 
RESPONSIBILITIES AND PROJECT EXPERIENCE 
Mr. Kline has 22 years of professional experience. At Day Environmental, he is primarily responsible for 
engineering, design, and project coordination for the installation of environmental facilities and support 
systems. Areas of expertise include soil and groundwater remedial treatment, water and wastewater 
treatment, chemical and petroleum bulk handling facilities, industrial ventilation and air pollution 
control, and solid waste management. Representative projects are described below. 
 
Soils and Groundwater Remedial Projects 

Brownfields Remedial Cleanup at Former General Circuits Site, Rochester, New York.  Current 
Project Manager responsible for ongoing remedial project in cooperation with NYSDEC and NYSDOH 
involving design and installation of multiple engineering controls, including carbon air filtration (only 
known site in this region for which this was approved) to address soil vapor intrusion within a large, 
complex industrial site encompassing over a dozen current industrial tenants. Also responsible for design 
and installation of a groundwater extraction and treatment system for this same site incorporating a novel 
and untested groundwater treatment technology for contaminant removal developed by professors at 
Cornell University. 

Soil Vapor Intrusion Mitigation at Old Millhouse Restaurant, Gorham, New York. Project 
Engineer for design and installation of vapor barrier and subslab ventilation system in basement and 
crawlspace of a turn-of-the-century building currently utilized as an active restaurant. Vapor barrier was 
a custom design (fiber-reinforced thinset concrete with shallow vapor collection system) to 
accommodate limited access and headspace requirements, and work was completed with no disruption to 
restaurant business. 

General Motors Corp. Harrison Radiator Division Facility Remedial Investigation, Lockport, New 
York.  Project Engineer for state-mandated contaminant site investigation at a contaminated automotive 
industrial manufacturing site, including well installation, data acquisition and interpretation, and 
preparation of reports assessing degree and sources of contamination, and remedial recommendations. 
Also assisted in construction review of wastewater treatment system and outfall renovation. 
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Superfund Site Assessments/Remedial Investigations at Love Canal, Niagara Falls, New York.  
Project Engineer responsible for on-site coordination of hazardous waste sampling and treatability 
testing activities and assisting in various site waste characterization evaluations. 

Other Remedial Systems Designs. Senior Engineer responsible for design of multiple other NYSDEC 
and NYSDOH-compliant soil-vapor extraction, bioventing, active and passive ventilation systems, and 
groundwater treatment systems at various industrial, commercial and residential sites throughout New 
York. 

Facilities Design 

Metro-North Railroad Transportation Facilities, New York, New York.  Project Manager / Senior 
Engineer for design and/or installation of multiple facility systems since 1992, including: 
 wastewater transfer and aeration facilities (Brewster, NY) – discharge agreement was negotiated 

with Town to eliminate significant trucking costs, and over one mile of new sewer, pump station, 
screening and aeration facilities were installed. 

 stormwater pump and treatment system to recover spilled oil from locomotive fueling pad runoff 
(Harmon, NY) – system eliminates disposal costs, and oil is recovered for burning in facility heaters, 
reducing heating costs. Also performed inflow and infiltration study and testing upon 35-acre yard 
drainage system at this site. 

 membrane filtration industrial wastewater treatment system (White Plains, NY) 
 fixed-film biological industrial wastewater treatment system (Harmon, NY) 
 physical-chemical wastewater treatment system for chelated metals removal (New Haven, CT) 
 200,000-gallon diesel fuel storage tank and remote filling station (Harmon, NY) 
 lube and waste oil handling, transport and storage facilities (Harmon, NY) 

Saint-Gobain Technical Fabrics Thermal Oxidation System, Albion, New York. Project Manager / 
Senior Engineer for $900,000 design-build project involving installation of a 50,000 CFM ventilation 
system and regenerative thermal oxidizer to remove VOC emissions from manufacturing operations. 

Corning-Tropel Optics Manufacturing Facility, Fairport, New York.  Project Manager and Senior 
Engineer responsible for: (i) design and implementation of multiple ventilation, process exhaust, and 
particulate and organic vapor removal systems associated with production operations; (ii) design and 
implementation of closed-loop heated and chilled process water supply systems and HVAC control 
systems (multi-zone temp. control maintains temp. within tenths of a degree for temperature-sensitive 
precision optics manufacturing operations); and (iii) design and implementation of an evaporative waste 
treatment system to reduce waste disposal costs. 
Rochester Gas & Electric Corp., Rochester, New York. Senior engineer responsible for: (i) 
engineering and design of containment and stormwater overflow structures at seven local electrical 
substations; (ii) water treatment and conveyance systems to support hydroelectric facility work (five 
pump stations involved @ 350 GPM each); and (iii) computer modeling and development of certified 
Spill Prevention Control and Countermeasures Plan covering 162 electric substations and hydroelectric 
facilities throughout western New York. 

Teledyne CAE Aeronautical Defense Plating Facility, Toledo, Ohio.  Project Manager and Senior 
Engineer for military facility projects totaling approximately $700,000 involving: (i) waste source 
evaluation, segregation, and waste minimization activities; (ii) renovation, upgrade and automation of 
wastewater treatment system and equipment to handle current waste stream; and (iii) installation of 
additional air pollution control equipment for source control of metal finishing process air emissions. 



 

 
 
 
 
 
 
 

 
 
 
 
 
 

ATTACHMENT 2 
 

Geoprobe MacroCore Soil Sampling SOP 
 
 
 
 
 
 



















































 

 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 3 
 

Paradigm Quality Assurance Plan 
 
 















































































 

 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 4 
 

Table 1 
(Analytical Laboratory Testing Program) 

 
 



Table 1

Analytical Laboratory Testing Program

Quality Assurance Project Plan
118 Petten Street

Rochester, New York
(NYSDEC Site ID C828130)

Task Sample 
Matrix Parameter Field 

Samples
Trip 

Blanks MS/MSD Field 
Blanks

Analytical 
Methods

Reporting 
Levels Corresponding SCGs

Soil STARS VOCs 
& TICS Up to 3 0 1 1 EPA Method 

8260
ASP-B Part 375 SCOs for Unrestricted Use, Restricted 

Commercial Use, and Protection of Groundwater

Soil STARS SVOCs 
& TICS Up to 3 0 1 1 EPA Method 

8270
ASP-B Part 375 SCOs for Unrestricted Use, Restricted 

Commercial Use, and Protection of Groundwater

Remedial Design Samples from Test 
Borings Soil STARS VOCs 

& TICS 10 0 0 1 EPA Method 
8260

ASP-B Part 375 SCOs for Unrestricted Use, Restricted 
Commercial Use, and Protection of Groundwater

Remedial Design Samples from 
Temporary Monitoring Wells and 

Existing Monitoring Well GM-MW16
Water STARS VOCs 

& TICS 11 1 1 0 EPA Method 
8260

ASP-B TOGS 1.1.1 Groundwater Standards and Guidance 
Values

Liquid, 
sludge or 

solid

STARS VOCs 
& TICS Unknown 0 0 0 EPA Method 

8260
ASP-B Disposal Facility Requirements

Liquid, 
Sludge or 

Solid
Flashpoint Unknown 0 0 0 EPA Method 

1010 or 1030
ASP-B Disposal Facility Requirements

Liquid Purgeable 
Organics 1 0 0 0 EPA Method 

624
ASP-B Disposal Facility Requirements

Liquid SVOCs 1 0 0 0 EPA Method 
625

ASP-B Disposal Facility Requirements

Remedial Design Samples from Test Pits

Waste Caharcterization Samples (Tank 
Contents)

Waste Characterization Sample 
(Decontamination Water and Well 

Purge Water)

Day Environmental Inc. 10/30/2012 JD7173.qapp / 4742R-12



 

 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 5 
 

Test Pit Log, Test Boring Log, Temporary Monitoring  
Well Construction Diagram, and Well Sampling Log 

 
 

 
 



 day ENVIRONMENTAL CONSULTANTS 

 DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C. 

 Project #: 
 Project Address:

Date: Page        of 

 DAY Representative:  Test Pit Depth:

Contractor: Depth to Water:

Equipment:

 D
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 4) NA = Not Available or Not Applicable TEST PIT TP-

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
 ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
 (585) 454-0210 (212) 986-8645 
 FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 

15-

12-

13-

8-

9-

10-

11-

7-

Notes

1-

2-

3-

TEST PIT TP-

4-

Sample Description

1-

2-

3-

5-

6-

8-

9-

10-

11-

4-

5-

6-

7-

16-

 Notes:           1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
 2) Stratification lines represent approximate boundaries.  Transitions may be gradual.
 3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.

16-

12-

13-

14-

15-

14-

Test Pit Log November 2006)\Sheet 1 10/25/2012



 day ENVIRONMENTAL CONSULTANTS 

 DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C. 

 Project #: 
 Project Address:

 Ground Elevation:                               Datum:  Page 1 of 2

 DAY Representative:   Date Started:                      Date Ended:

 Drilling Contractor:  Borehole Depth:           Borehole Diameter:

 Sampling Method:  Completion Method: Well Installed             Backfilled with Grout                     Backfilled with Cuttings     

 Water Level (Date):
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4) NA = Not Available or Not Applicable

5) Headspace PID readings may be influenced by moisture

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
 ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
 (585) 454-0210 (212) 986-8645 
 FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 

Test Boring TMW-

9
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13

14

15

 3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.

16

 Notes:   1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.

 2) Stratification lines represent approximate boundaries.  Transitions may be gradual.
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Test Boring TMW-
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 day ENVIRONMENTAL CONSULTANTS 

 DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C. 

 Project #: 
 Project Address:

 Ground Elevation:                               Datum:  Page 2 of 2

 DAY Representative:   Date Started:                      Date Ended:

 Drilling Contractor:  Borehole Depth:           Borehole Diameter:

 Sampling Method:  Completion Method: Well Installed             Backfilled with Grout                     Backfilled with Cuttings     

 Water Level (Date):
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4) NA = Not Available or Not Applicable

5) Headspace PID readings may be influenced by moisture

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
 ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
 (585) 454-0210 (212) 986-8645 
 FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 

Sample Description
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Test Boring TMW-

Notes
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 3) PID readings are referenced to a benzene standard measured in the headspace above the sample using a MiniRae 2000 equipped with a 10.6 eV lamp.

32

 Notes:   1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.

 2) Stratification lines represent approximate boundaries.  Transitions may be gradual.

Test Boring TMW-
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 day ENVIRONMENTAL CONSULTANTS 

 DAY ENVIRONMENTAL, INC. AN AFFILIATE OF DAY ENGINEERING, P.C.  
TEMPORARY MONITORING WELL CONSTRUCTION DIAGRAM

 Project #: 
 Project Address:

 Ground Elevation:                              Datum: 
 DAY Representative:   Date Started:                      Date Ended:
 Drilling Contractor: 

 Water Level (Date):

S:\Fieldforms\Monitoring Well Installation Log (revised October 2006)

1563 LYELL AVENUE 420 LEXINGTON AVENUE, SUITE 300
 ROCHESTER, NEW YORK 14606 NEW YORK, NEW YORK 10170
 (585) 454-0210 (212) 986-8645 
 FAX (585) 454-0825 www.dayenvironmental.com FAX (212) 986-8657 

MONITORING WELL TMW- 

 Notes:      1) Water levels were made at the times and under conditions stated. Fluctuations of groundwater levels may occur due to seasonal factors and other conditions.
      2) NA = Not Available or Not Applicable

MONITORING WELL TMW- 

_______Height of Stickup (ft) 
 

 
 
             Ground Surface 
 
 
 
 
 
_______Depth to Top of Well Screen (ft) 
 
 
_______Diameter of Borehole (in) 
 
 
Backfill Type   _______________________________ 
 
 
_______Inside Diameter of Well (in) 
 
 
Type of Pipe   _______________________________ 
Screen slot size _____________________________ 
 
 
 
 
 
_______Depth to Bottom of Well Screen (ft)  
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Tracking # / Project # 

  
 

DAY ENVIRONMENTAL, INC. 
 MONITORING WELL SAMPLING LOG 
 

WELL TMW- 
 

SECTION 1 - SITE INFORMATION 

SITE LOCATION:                                                                                               JOB #:                                 
 
                                                                                                                                     DATE :                                
 
SAMPLE COLLECTOR(S):                                                      
 
WEATHER CONDITIONS:                                                          PID IN WELL (PPM):           LNAPL              DNAPL             

 
SECTION 2 - PURGE INFORMATION 

DEPTH OF WELL [FT]:                                                              (MEASURED FROM TOP OF CASING - T.O.C.) 
 
STATIC WATER LEVEL (SWL) [FT]:                                     (MEASURED FROM T.O.C.) 
 
THICKNESS OF WATER COLUMN [FT]:                                       (DEPTH OF WELL - SWL) 
 
CALCULATED VOL. OF H2O PER WELL CASING [GAL]:                                      CASING DIA.:                      
 
CALCULATIONS: 
CASING DIA. (FT)     WELL CONSTANT(GAL/FT)     CALCULATIONS 

¾”  (0.0625)  0.023                                     VOL. OF H2O IN CASING = DEPTH OF WATER COLUMN X WELL CONSTANT 
1”  (0.0833) 0.041 
1¼” (0.1041) 0.063 
2”  (0.1667) 0.1632 
3”  (0.250)  0.380 
4”  (0.3333) 0.6528 
4½” (0.375) 0.826 
6”  (0.5000) 1.4688 
8”  (0.666) 2.611 

  
CALCULATED PURGE VOLUME [GAL]:                          (3 TIMES CASING VOLUME) 
 
ACTUAL VOLUME PURGED [GAL]:                           
 
PURGE METHOD:                                                                     PURGE START:                         END:                  

 
SECTION 3 - SAMPLE IDENTIFICATION AND TEST PARAMETERS 

 SAMPLE ID # DATE / TIME SAMPLING METHOD ANALYTICAL SCAN(S) 

    

  
SECTION 4 - WATER QUALITY DATA 

SWL (FT) TEMP (C) pH CONDUCTIVITY 
(mS/cm) 

TURBIDITY 
(NTU) 

DO 
(mg/L) 

ORP 
(mV) VISUAL 
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