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April 10, 2018

Mr. Michael Haggerty, QEP

Project Manager

Remedial Bureau B

Division of Environmental Remediation

NYS Department of Environmental Conservation
625 Broadway, 12th Floor

Albany, New York 12233-7016

Re: NYSDEC Standby Contract, Work Assignment No. D007622-30.1
Former Spic and Span Cleaners & Dyers, Inc., Site 1D No. 224129
Surfactant Injection Pilot Study and DNAPL Recovery Status Letter Report

Dear Mr. Haggerty:

URS Corporation - New York (URS) has prepared this Surfactant Injection Pilot Study and Dense
Non-aqueous Phase Liquid (DNAPL) Recovery Letter Report to summarize results of the
surfactant injection (SI) pilot study and update the status of DNAPL removal activities completed
in November and December 2017, at the 315 Kingsland Avenue property (i.e., Former Spic and
Span Cleaners & Dyers, Inc. Site [New York State Department of Environmental Conservation
{NYSDEC} Site Number 224129]) in the Greenpoint/East Williamsburg Industrial Area section
of Brooklyn, New York (Figure 1). The work was completed under NYSDEC Work Assignment
No. D007622-30.1. Copies of the daily field notes and site photos are provided in Appendix A.

URS conducted the Sl pilot study between October 30" and November 3, 2017. Additional
groundwater and surfactant extraction took place between November 7, 2017 and December 20,
2017. This report summarizes the results of the pilot study, and assesses the effectiveness of Sl
for DNAPL recovery as part of the overall evaluation of the remedial alternative for the Site.

The objective of the Sl Pilot Study was to determine if Surfactant Enhanced Product Recovery
(SEPR) technology would enhance DNAPL recovery at the Site and complete additional DNAPL
recovery during the SI Pilot Study field work. The pilot study was conducted along the west side
of Kingsland Avenue near the intersection of Norman Avenue. The pilot study generally
followed the procedures provided in the NYSDEC approved Sl Pilot Study Work Plan, dated
September 2017 (included in Appendix B). Deviations from the approved plan are noted in this
letter report. The pilot study made use of six pre-existing monitoring wells (DEC-024, DEC-
024D, DEC-024DR, DEC-092D, DEC-136 and DEC-136D) and six extractions wells (EW-01
through EW-06). The locations of the pilot study wells are shown on Figure 2. Boring logs and
well construction diagrams for these wells are provided in Appendix C.

As part of this SI Pilot Study, two reagents were used to mobilize DNAPL, a surfactant and
hydrogen peroxide. The surfactant reduces surface tension between the DNAPL and the
groundwater and promotes the formation of micelles that emulsifies the DNAPL, making it more
mobile. The hydrogen peroxide is used not as an oxidizer, but as a reagent that dissociates to
oxygen and water. The generation of oxygen gas in the subsurface promotes breakup of DNAPL
and subsequent formation of micelles. The resulting emulsion and groundwater mixture was
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recovered using a combination of pumping methods: a Waterra Inertial Hydrolift pump with
dedicated/disposable HDPE tubing and check valves; Whale 12 volt submersible pumps;
dedicated HDPE tubing with check valves via hand oscillation methods; and/or
dedicated/disposable, 36 inch long 1-liter HDPE bailers.

Prior to the pilot test, baseline groundwater samples were collected from select monitoring and
extraction wells (DEC-136, EW-04, and EW-06) used during the pilot study and analyzed for
Target Compound List (TCL) volatile organic compounds (VOCs) by Method 8260C. In
addition, initial water levels and DNAPL thicknesses were measured; any DNAPL detected was
removed prior to the surfactant injections.

SURFACTANT INJECTION FIELD ACTIVITIES

Between October 31, 2017 and November 3, 2017, URS personnel mixed and injected eight 100-
gallon batches of surfactant solution (consisting of E-Mulse-3, 7.9% hydrogen peroxide, and
water) into wells DEC-136, EW-03, EW-04, and EW-06 using peristaltic pumps at a rate of
approximately 1 to 2 gallons per minute. The first 100-gallon batch on October 31, 2018 and
second batch on November 1, 2018 consisted of approximately 3 gallons of E-Mulse-3, 12.5
gallons of 7.9% hydrogen peroxide, and 86 gallons of water which resulted in a concentration of
E-Mulse-3 at 30 milligrams / liter. The following six batches consisted of approximately 1 gallon
of E-Mulse-3, 12.5 gallons of 7.9% hydrogen peroxide, and 86 gallons of water which resulted in
a concentration of E-Mulse-3 at 10 milligrams / liter. E-Mulse-3 is a blend of non-ionic
surfactants and a plant-based citrus solvent. The original plan specified injecting the surfactant
solution solely into well DEC-136; however, the low formational hydraulic conductivity at DEC-
136 limited the achievable injection rate and volume at this location. As a result, three nearby
extraction wells (EW-03, EW-04, and EW-06), screened in the same upper sand and glacial till
units, were utilized for injection. This modification was considered to be acceptable and
appropriate because of the limited footprint of the injection area and the limited aerial extent and
thickness of the targeted upper sand unit at the Site. In addition, the upper sand unit is essentially
isolated by the underlying glacial till unit, which has a very low hydraulic conductivity. Table 1
summarizes DNAPL observations, surfactant solution volumes injected, fluid volumes removed,
and samples collected during the week of the surfactant injection pilot study (i.e., October 30
through November 3, 2017).

Water levels were closely monitored during the surfactant mixture injections and several falling
head tests were conducted to estimate the upper sand hydraulic conductivity. Falling head test
data were evaluated from wells DEC-136, EW-03, EW-04, and EW-06, which are constructed in
the upper sand unit and glacial till layer. Results were analyzed using AQTESOLYV software and
are included in Appendix D. Calculated hydraulic conductivities ranged from 2.08 E-05 to 8.75
E-06 centimeters/second.

Groundwater, DNAPL, and emulsion were subsequently recovered in wells DEC-136D, DEC-
136, EW-02, EW-03, EW-04, EW-05, and EW-06 at the rate of approximately 1 to 2 gallons per
minute. Table 2 summarizes the injection and removal volumes from each of these wells during
the pilot study and subsequent recovery efforts (i.e., October — December 2017).

Water/DNAPL samples were collected from select wells before injection (baseline), during the
test, and at the completion of the test for TCL VOC laboratory analysis by Method 8260C as
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summarized in Table 3. Samples were collected in general accordance with the applicable
procedures in the URS Generic Field Activities Plan (URS August 2015).

Table 3 summarizes the analytical results from groundwater samples collected from DEC-136,
EW-03, EW-04, EW-05, and EW-06. Baseline concentrations in these wells are considered to be
from analyses conducted on October 30, 2017 or earlier dates in the analytical record (i.e., prior
to the Sl pilot study).

Analytical results obtained from emulsion samples collected in DEC-136, EW-04, and EW-06
after the surfactant mixture injections clearly show that tetrachloroethene (PCE) concentrations
increased by up to nearly 3 orders of magnitude indicating that the surfactant mixture injections
were effective in mobilizing residual PCE DNAPL present in the upper sand layer at the Site. By
mid-November, PCE concentrations had generally decreased to levels near or below baseline
conditions as a result of the groundwater, DNAPL, and emulsion removal activities, indicating
that the recovery efforts were successful in capturing the majority of the injected surfactant
mixtures. Appendix E presents a graphical representation of this data in DEC-136, EW-04, and
EW-06.

An exception was noted at well EW-03, where the PCE concentration reported on November 15,
2017 was 170,000 ppb compared to the baseline concentration of 110,000 ppb on February 16,
2017.

DNAPL RECOVERY FIELD ACTIVITIES

Since June 2014, DNAPL has been removed from monitoring wells DEC-024, DEC-024D, DEC-
092D, DEC-024DR, DEC-136, DEC-136D and the extraction wells (EW-01 through EW-06)
using a Waterra Inertial Hydrolift pump with dedicated/disposable HDPE tubing and check
valves, Whale 12 volt submersible pumps, and/or dedicated/disposable, 36 inch long 1-liter
HDPE bailers. In total, approximately 304 gallons (3,803 Ibs.) of DNAPL have been removed at
the site through December 20, 2017 (Table 4). The quantity of DNAPL removed from wells has
in some instances been estimated and/or calculated based upon a combination of the analytical
data, visual appearance (e.g., appearance of an emulsion), and photoionization detector (PID)
readings.

Well Surging/ Cumulative and Volume Recovered per Well

During November and December 2017, well surging and subsequent surfactant/DNAPL recovery
took place at wells DEC-092D, DEC-136D, DEC-136, EW-02, EW-03, EW-04, EW-05, and
EW-06. Surging was performed using a Whale 12 volt submersible pump with dedicated
disposable HDPE tubing to induce a hydraulic gradient to the wells and promote DNAPL
accumulation. The purge water removed from all wells had visible DNAPL, sheens, occasional
blebs of product and/or emulsions, and also exhibited concentrated levels of VOCs as indicated
by analytical data and elevated PID readings. Total groundwater/emulsion purge volumes were
approximately: 95 gallons from DEC-092D; 30 gallons removed from DEC-136D; 137.5 gallons
from DEC-136; 347.5 gallons removed from EW-02; 61 gallons from EW-03; 157 gallons from
EW-04; 116.5 gallons from EW-05; and 63 gallons from EW-06 (see Table 2).
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Waste Disposal

All recovered DNAPL and related waste generated from the Sl pilot study and DNAPL recovery
activities were containerized in Department of Transportation (DOT) approved 55-gallon drums
and picked up by Island Pump & Tank Corp. of East Northport, NY (IP&T) for off-site disposal
at a permitted facility. Copies of the hazardous waste manifests are provided in Appendix F.

RECOMMENDATIONS

DNAPL monitoring and removal activities should continue in 2018. Continued mass removal in
the source area will have lasting positive impacts on the horizontal and vertical extent of the
dissolved phase chlorinated groundwater plume. It is anticipated that with continued mass
removal, the overall extent of the dissolved phase chlorinated groundwater plume will decrease in
concentration and eventually diminish in extent. Information from the Sl Pilot Study should be
incorporated into the Feasibility Study for this Site.

Closing

We appreciate working with the Department on this challenging project. Please contact me at
716-856-5636 if you have any questions or comments.

Sincerely,

URS Corporation — New York

Michael Gutmann, PG
Project Manager

cc: File: 60429463 (R-1)
George Kisluk URS

Enc. Figure1- Site Location
Figure 2 - Pilot Study Well Locations

Table 1-  Surfactant Injection Pilot Study Summary

Table 2 -  Surfactant Injection Pilot Study — Recovery Summary

Table 3- Groundwater Analytical Results — Surfactant Enhanced Recovery Pilot Study
Table 4 - Summary of DNAPL Recovery By Well Location

Appendix A - Field Notes & Photos

Appendix B - Sl Pilot Study Work Plan

Appendix C - Boring Logs and Well Construction Diagrams

Appendix D - Falling Head Hydraulic Conductivity Tests

Appendix E - Tetrachloroethene Concentration Graphs

Appendix F - Waste Disposal Documents
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FIGURES
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TABLE 1
SURFACTANT INJECTION PILOT STUDY SUMMARY
FORMER SPIC AND SPAN CLEANERS & DYERS, INC. SITE

DAY 1 (10/30/17) DAY 2 (10/31/17 DAY 3 (11/1/17) DAY 4 (11/2/17) DAY 5 (11/3/17)
BASELINE SURFACTANT SURFACTANT SURFACTANT END OF DAY SAMPLED SURFACTANT END OF DAY | SAMPLED SAMPLED
WELL INITIAL DNAPL |SAMPLING SOLUTION INITIAL DNAPL SOLUTION | FLUID REMOVAL INITIAL DNAPL SOLUTION FLUID DNAPL FOR 8260C INITIAL DNAPL SOLUTION FLUID DNAPL FOR 8260C INITIAL DNAPL FLUID FOR 8260C
OBSERVATION/ [FOR 8260C OBSERVATION/ OBSERVATION/ REMOVAL OBSERVATION/ REMOVAL OBSERVATION/ REMOVAL
LOCATION INJECTED* INJECTED* (gallons) INJECTED OBSERVATION/ VOC INJECTED OBSERVATION/ VOC voC
RECOVERY \Yelo RECOVERY RECOVERY (gallons) RECOVERY (gallons) RECOVERY (gallons)
ANALYSIS (gallons) (gallons) (gallons) RECOVERY ANALYSIS (gallons) RECOVERY ANALYSIS ANALYSIS
DEC-136D ND ND ND ND ND
DEC-136 Trace X 12 ND 12.5 15 ND 3.5 ND X ND 21 3 ND 3 X
EW-01 ~1" / NA ND ND ND ND
EW-02 3.85'/0.25L ND ND **/0.56 L ND ND**/0.28 L 1
EW-03 ND 13 ND 90.5 4 ND 100 ND ND 114 4 X ND 5 X
EW-04 ND X 33 ND 41.5 4.5 ND 100 ND ND 91 4 ND 5 X
EW-05 ND ND 20 ND 10.5 ND X ND 24 X ND 5
EW-06 ND X 42 ND 55.5 5 ND 15 ND X (2) ND 74 ND 4 X
DEC-092D ND ND ND ND ND
DEC-024 ND ND trace ND ND
DEC-024D ND ND ND ND ND
DEC-024DR ~1" / NA ND ND ND ND
NOTES
ND = None Detected *Pumping rate into wells estimated at 1 to 2 gallons per minute (GPM).
NA = Not Attempted **No DNAPL detected with interface probe. DNAPL was observed and recovered with a bailer.
L = liters Samples for VOCs were collected with hydrolift pump or bailer; wells were not purged. Objective of samples was to determine amount of surfactant enhanced DNAPL recovered
A sample of the surfactant solution was also collected for 8260C VOC analysis on 11/2/17.
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TABLE 2
SURFACTANT INJECTION PILOT STUDY - RECOVERY SUMMARY
FORMER SPIC AND SPAN CLEANERS & DYERS, INC. SITE

TOTAL DAILY FLUID REMOVAL (gallons) OTALFLUD
SURFACTANT
WELL REMOVED
SOLUTION
LOCATION FROM WELL
INJECTED INTO | 10/31/2017 11/1/2017 11/2/2017 11/3/2017 11/8/2017 11/9/2017 11/10/2017 | 11/14/2017 | 11/15/2017 | 12/20/2017 (gallons)
WELL (gallons)*
DEC-136D 0 30 30
DEC-136 45.5 15 3.5 3 3 9 30 12.5 14 315 16 137.5
EW-02 0 1 110 55 57 57 57 10.5 347.5
EW-03 317.5 4 4 5 9 11.5 7.5 1 9.5 9.5 61
EW-04 265.5 4.5 4 5 5 22.5 20.5 27.5 48.5 19.5 157
EW-05 0 20 10.5 24 5 13 24 16.5 3.5 116.5
EW-06 171.5 5 15 4 11 5 3 1 7.5 11.5 63
DEC-092D 0 95 95
DAILY TOTALS 48.5 29 36 22 157 273 117 104 154 67 1007.5
GRAND TOTAL
*800 gallons total surfactant mixture injected Blanks indicate no fluid removed REMOVED
(gallons)
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY

Page 1 of 8

FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE
Location ID DEC-092D DEC-092D DEC-092D DEC-092D DEC-092D
Sample ID DEC-092D 03042013-FD-2 DEC-092D DEC-092D DEC-092D
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 08/06/12 03/04/13 03/04/13 03/04/13 07/16/14
Parameter Field Duplicate (1-1) Field Replicate (1-1)
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5 2.0
UGIL
1,1-Dichloroethane 5 0.76
UGIL
1,1-Dichloroethene 5 1.2
UGIL
1,2,4-Trichlorobenzene 5 4.0
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5 9.5 4
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50
UGIL
Benzene 1 1.8
D
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10 1.1 1
UG/L
Methylcyclohexane - NA
UG/L
Methylene chloride 5
UG/L
Tetrachloroethene ol 5 < 49,000 < 5,3oo> < 5,400>< 4,100> < 1,400>
Toluene 5 1.1
UGIL
Trichloroethene 5 90 30
UGIL
Vinyl chloride 2 2.9 3
UGIL
Xylene (total 5
y ¢ ) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Page 2 of 8

Location ID DEC-092D DEC-136 DEC-136 DEC-136 DEC-136
Sample ID DEC-092D-WG DEC-136 DEC-136 DEC-136 DEC-136-WG
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 11/09/17 10/30/17 11/01/17 11/03/17 11/09/17
Parameter . -
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50
UGIL
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane -
ey UG/L
Methylene chloride 5
UG/L
Tetrachloroethene ol 5 < 40,ooo> < 290,005 C,?O0,0(D C,SO0,0® < 210,005
Toluene 5
UGIL
Trichloroethene 5
UGIL
Vinyl chloride 2
UGIL
Xylene (total 5
y (total) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Page 3 of 8

Location ID DEC-136 DEC-136D DEC-136D EW-01 EW-02
Sample ID DEC-136-WG DEC-136D DEC-136D-WG EW-01 EW-02
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 11/15/17 02/25/15 11/09/17 02/26/15 02/25/15
Parameter . -
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5 6 9
UGIL
1,1-Dichloroethane 5 9 3
UGIL
1,1-Dichloroethene 5 21 6
UGIL
1,2,4-Trichlorobenzene 5 6 7
UGIL
1,2-Dichlorobenzene 3 3 1
UGIL
1,2-Dichloroethene (cis) 5 8 10 230 39
UGIL
1,2-Dichloroethene (trans) 5 4
UG/L
1,4-Dichlorobenzene 3 1 1
UG/L
Acetone 50
UGIL
Benzene 1
UGIL
Bromodichloromethane 50 2
UGIL
Chlorobenzene 5 4 2
UGIL
Chloroform 7 3 2
UGIL
Ethylbenzene 5 2 1
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10 1
UG/L
Methylcyclohexane - 1
ey UG/L
Methylene chloride 5 4.6 1
UG/L
Tetrachloroethene ol 5 < 260,00D< 41 >< 680 >< 97,000>< 78,000>
Toluene 5 12 4
UGIL
Trichloroethene 5 13 4.6 1,200 460
UGIL
Vinyl chloride 2 3 13 1
UGIL
Xylene (total 5 6.3 1.7
vere (o D

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Page 4 of 8

Location ID EW-02 EW-03 EW-03 EW-03 EW-03
Sample ID EW-02-WG DUP-09 EW-03 EW-03 EW-03
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 11/09/17 02/16/17 02/16/17 11/02/17 11/03/17
Parameter Field Duplicate (1-1)
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5 2,000 1,900
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50
UGIL
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane -
ey UG/L
Methylene chloride 5 2,300
UG/L
Tetrachloroethene ol 5 < 420,005 < 100,005 < 110,005( 73,000> < 100,005
Toluene 5
UGIL
Trichloroethene 5 4,200 3,900
UGIL
Vinyl chloride 2
UGIL
Xylene (total 5
y (total) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Page 5 of 8

Location ID EW-03 EW-03 EW-04 EW-04 EW-04
Sample ID EW-03-WG EW-03-WG EW-04 EW-04 EW-04
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 11/09/17 11/15/17 02/16/17 10/30/17 11/03/17
Parameter . o
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5 440 2,600
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50 |~ 3,500
UGIL N
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50 620
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane -
ey UG/L
Methylene chloride 5 L — 210
UGIL -
Tetrachloroethene ol 5 < 16,000> < 170,005 < 200,005 < 210,005 C,mo,o@
Toluene 5
UGIL
Trichloroethene 5 230 930 950
UGIL
Vinyl chloride 2
UGIL
Xylene (total 5
y (total) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Concentration Exceeds Criteria

Blank cell - Not Detected.

NA - Not analyzed.

Only Detected Results Reported.

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Page 6 of 8

Location ID EW-04 EW-04 EW-05 EW-05 EW-05
Sample ID EW-04-WG EW-04-WG EW-05 EW-05 EW-05
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 11/09/17 11/15/17 02/16/17 11/01/17 11/02/17
Parameter . o
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) oL 5 < 2,300> < 44,000> < 17,000> < 19,000>
1,2-Dichloroethene (trans) 5 240
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50
UGIL
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane - 180
UG/L
Methylene chloride 5 |, — 4,400
UGIL -
Tetrachloroethene ol 5 300,005 < 61,000> < 27,000>< 31,000> < 3o,ooo>
Toluene 5
UGIL
Trichloroethene ol 5 ( 1,60@ (10,005 (23,oo® (23,00®
Vinyl chloride 2 130
UGIL
Xylene (total 5
y (total) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE
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Location ID EW-06 EW-06 EW-06 EW-06 EW-06
Sample ID EW-06 EW-06 EW-06 EW-06 PI EW-06
Matrix Groundwater Groundwater Groundwater Groundwater Groundwater
Depth Interval (ft) - - - - -
Date Sampled 02/16/17 10/30/17 11/01/17 11/01/17 11/03/17
Parameter . -
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5 1,700
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50
UGIL
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane -
ey UG/L
Methylene chloride 5
UG/L
Tetrachloroethene ol 5 < eo,ooo> < 130,005 < 100,005 < 180,005 < 82,000>
Toluene 5
UGIL
Trichloroethene 5 1,400
UGIL
Vinyl chloride 2
UGIL
Xylene (total 5
y (total) UGIL

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

>

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Concentration Exceeds Criteria

Advanced Selection: DNAPL Pilot Tab 3
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GROUNDWATER ANALYTICAL RESULTS
SURFACTANT ENHANCED RECOVERY PILOT STUDY
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

TABLE 3

Location ID EW-06 EW-06
Samp|e 1D EW-06-WG EW-06-WG
Matrix Groundwater Groundwater
Depth Interval (ft) - -
Date Sampled 11/09/17 11/15/17
Parameter . R
Units | Criteria*
Volatile Organic Compounds
1,1,1-Trichloroethane 5
UGIL
1,1-Dichloroethane 5
UGIL
1,1-Dichloroethene 5
UGIL
1,2,4-Trichlorobenzene 5
UGIL
1,2-Dichlorobenzene 3
UGIL
1,2-Dichloroethene (cis) 5 1,000 1,200
UGIL
1,2-Dichloroethene (trans) 5
UG/L
1,4-Dichlorobenzene 3
UG/L
Acetone 50 | 7,700 1,300
UGIL N
Benzene 1
UGIL
Bromodichloromethane 50
UGIL
Chlorobenzene 5
UGIL
Chloroform 7
UGIL
Ethylbenzene 5
UGIL
Methyl ethyl ketone (2-Butanone) 50
UGIL
Methyl tert-butyl ether 10
UG/L
Methylcyclohexane -
ey UG/L
Methylene chloride 5
UG/L
Tetrachloroethene 5 7,400 22,000
UGIL
Toluene 5
UGIL
Trichloroethene 5 360 590
UGIL
Vinyl chloride 2
UGIL
Xylene (total 5
y ¢ ) UGIL

Page 8 of 8

*Criteria- NYSDEC TOGS (1.1.1), Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations. June 1998, including April 2000 and June 2004 Addenda, Class
GA.

© Concentration Exceeds Criteria

Blank cell - Not Detected. NA - Not analyzed.

Only Detected Results Reported.

Advanced Selection: DNAPL Pilot Tab 3
J:\Projects\11174989.00000\DB\PROGRAM\EDMS.mde
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TABLE 4
SUMMARY OF DNAPL RECOVERY BY WELL LOCATION
FORMER SPIC AND SPAN CLEANERS AND DYERS SITE

Date DEC-024 DEC-024D | DEC-024DR | DEC-092D | DEC-136 | DEC-136D | EW-01 | EW-02 | EW-03 [ EW-04 | EW-05 | EW-06
6/4/2014 n/r 0.42 0.61 0.24 n/r n/r n/r n/r n/r n/r n/r n/r
6/9/2014 n/r 0.85 1.00 0.29 n/r n/r n/r n/r n/r n/r n/r n/r
6/11/2014 n/r 0.42 1.35 0.40 n/r n/r n/r n/r n/r n/r n/r n/r
2/4/2015 n/r n/r n/r n/r 0.35 n/r n/r n/r n/r n/r n/r n/r
2/5/2015 n/r 0.03 0.50 0.03 45.42 n/r 4.03 n/r n/r n/r n/r n/r
2/6/2015 n/r n/r n/r n/r 34.07 n/r n/r | 18.93| n/r n/r n/r n/r
3/23/2015 n/r n/r n/r n/r 102.21 n/r n/r n/r n/r n/r n/r n/r
3/24/2015 n/r n/r n/r n/r 90.85 n/r n/r n/r n/r n/r n/r n/r
3/25/2015 n/r n/r n/r n/r 94.64 n/r n/r n/r n/r n/r n/r n/r
3/26/2015 n/r n/r n/r n/r 140.06 n/r n/r n/r n/r n/r n/r n/r
3/27/2015 n/r n/r n/r n/r 85.17 n/r n/r n/r n/r n/r n/r n/r
9/14/2015 n/r n/r 0.14 n/r trace 0.33 trace | trace n/r n/r n/r n/r
9/15/2015 n/r 0.08 0.33 0.33 39.75 trace trace n/r n/r n/r n/r n/r
9/16/2015 n/r trace 1.00 0.89 82.33 0.83 trace n/r n/r n/r n/r n/r
9/17/2015 n/r trace 0.11 0.29 51.10 0.17 0.17 | trace n/r n/r n/r n/r
9/18/2015 n/r trace 0.11 trace 14.20 0.14 0.19 | trace n/r n/r n/r n/r
9/22/2015 n/r n/r n/r trace 54.89 trace 0.69 | trace n/r n/r n/r n/r
9/23/2015 n/r 0.50 1.22 0.11 34.07 trace trace | trace n/r n/r n/r n/r
9/24/2015 trace trace trace 0.50 34.07 0.11 trace | 0.17 n/r n/r n/r n/r
9/25/2015 trace trace trace trace 11.36 trace 0.28 | trace n/r n/r n/r n/r
9/28/2015 trace trace n/r trace n/r trace trace | trace n/r n/r n/r n/r
9/29/2015 0.17 trace trace trace 12.30 trace trace | trace n/r n/r n/r n/r
9/30/2015 0.61 0.17 0.25 trace 15.14 trace trace | trace n/r n/r n/r n/r
10/1/2015 trace 0.22 trace trace 1.32 trace trace | trace n/r n/r n/r n/r
10/2/2015 trace trace trace trace trace trace trace | trace n/r n/r n/r n/r
10/5/2015 trace trace trace trace n/r trace trace | trace n/r n/r n/r n/r
10/6/2015 trace trace trace trace 11.36 trace trace | trace n/r n/r n/r n/r
10/7/2015 0.22 trace trace 0.17 1.89 trace trace | trace n/r n/r n/r n/r
10/8/2015 trace trace trace 0.11 0.00 trace trace | trace n/r n/r n/r n/r
10/9/2015 trace trace trace trace 0.00 trace trace | trace n/r n/r n/r n/r

10/12/2015 trace trace trace trace 0.00 trace trace | trace n/r n/r n/r n/r
10/13/2015 trace trace trace trace 7.57 trace trace | trace n/r n/r n/r n/r
10/14/2015 trace trace trace trace 6.62 trace trace | trace n/r n/r n/r n/r
10/15/2015 trace trace trace trace 2.08 trace trace | trace n/r n/r n/r n/r
10/16/2015 trace trace trace trace trace trace trace | trace n/r n/r n/r n/r
10/27/2015 trace trace trace trace trace trace trace | trace n/r n/r n/r n/r
10/28/2015 trace 0.03 trace trace trace 0.03 trace | trace n/r n/r n/r n/r
10/29/2015 trace trace trace trace trace trace trace | trace n/r n/r n/r n/r
10/30/2015 trace trace trace trace trace trace trace | trace n/r n/r n/r n/r
2/22/2016 trace trace trace trace 2.90 0.06 trace | 0.64 n/r n/r n/r n/r
2/23/2016 trace trace 0.03 trace 3.40 trace trace | 1.24 n/r n/r n/r n/r
2/24/2016 trace trace trace trace 0.03 trace trace | 0.03 n/r n/r n/r n/r
4/26/2016 0.48 0.00 trace trace 0.00 0.00 0.06 | 0.41 n/r n/r n/r n/r
4/27/2016 trace 0.00 trace trace 1.10 0.00 1.00 | 1.09 n/r n/r n/r n/r
4/28/2016 trace 0.00 trace trace 0.26 0.00 trace | 1.00 n/r n/r n/r n/r
11/15/2016 n/r n/r n/r n/r n/r n/r 0.41 n/r n/r n/r n/r n/r
11/16/2016 n/r n/r n/r n/r 0.10 trace n/r 0.06 n/r n/r n/r n/r
11/17/2016 0.17 trace trace 0.11 n/r n/r n/r n/r n/r n/r n/r n/r
11/18/2016 n/r n/r n/r n/r 0.75 n/r n/r n/r n/r n/r n/r n/r
11/29/2016 n/r n/r n/r n/r n/r n/r n/r n/r n/r 5.50 n/r n/r
11/30/2016 n/r n/r n/r n/r n/r n/r n/r n/r 4.00 n/r 490 | 0.50
12/1/2016 n/r n/r n/r n/r trace n/r n/r n/r n/r n/r n/r n/r
12/2/2016 n/r n/r n/r n/r n/r n/r n/r n/r n/r 3.20 n/r n/r
1/13/2017 0.00 0.00 0.00 0.00 trace 0.00 trace | 1.24 0.00 0.00 0.00 0.00
1/17/2017 0.00 0.20 0.62 trace trace trace 0.12 | 1.57 | trace | trace [ 0.00 | trace
1/18/2017 trace trace trace n/r trace 0.00 0.03 | 1.73 | trace | 0.75 | 0.20 | trace

J:\Projects\60429463_DECspnsp\Deliverables\Surfactant Pilot Test\Pilot Test Report\Table 4 - Spic & Span - Summary of 2014-2017 DNAPL recovery by well location.xIsx Page 1 of 2



SUMMARY OF DNAPL RECOVERY BY WELL LOCATION
FORMER SPIC AND SPAN CLEANERS AND DYERS SITE

TABLE 4

Date DEC-024 DEC-024D | DEC-024DR | DEC-092D | DEC-136 | DEC-136D | EW-01 | EW-02 | EW-03 | EW-04 | EW-05 | EW-06
1/19/2017 trace trace trace n/r trace 0.00 0.03 | 1.51 | 0.07 | 0.15 | 0.07 | trace
3/21/2017 0.02 0.01 0.01 0.00 0.02 0.01 0.08 4.21 0.00 0.01 0.00 0.00
3/22/2017 0.08 0.03 0.03 0.00 0.00 0.00 1.50 1.82 0.00 0.03 0.00 0.00
3/23/2017 0.88 0.01 0.01 0.00 0.00 0.00 0.75 2.53 0.00 0.00 0.00 0.00
10/30/2017 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 0.00
10/31/2017 0.00 0.00 0.00 0.00 9.63 0.00 0.00 0.00 0.26 0.50 0.00 0.09
11/1/2017 0.00 0.00 0.00 0.00 2.70 0.00 0.00 0.00 0.00 0.00 0.00 0.27
11/2/2017 0.00 0.00 0.00 0.00 2.31 0.00 0.00 0.00 0.04 0.44 0.00 0.00
11/3/2017 0.00 0.00 0.00 0.00 1.05 0.00 0.00 0.00 0.05 0.55 0.00 0.07
11/8/2017 n/r n/r n/r 0.00 0.00 0.00 0.00 | 12.52 | 0.01 0.15 0.00 0.01
11/9/2017 n/r n/r n/r 0.00 0.63 0.00 0.00 | 10.21 | 0.02 0.68 0.00 0.00
11/10/2017 n/r n/r n/r 0.00 0.26 0.00 0.00 | 10.29 | 0.01 0.62 0.00 0.00
11/14/2017 n/r n/r n/r 0.00 0.36 0.00 0.00 | 10.29 | 0.02 0.17 0.00 0.00
11/15/2017 n/r n/r n/r 0.00 0.82 0.00 0.00 | 10.29 | 0.16 0.30 0.00 0.02
12/20/2017 n/r n/r n/r 0.00 0.42 0.00 0.00 | 6.40 | 0.16 | 0.33 [ 0.00 | 0.03

Total DNAPL
2.63 2.96 7.32 3.47 999.55 1.68 9.34 | 98.46 | 4.80 | 13.36 | 5.17 | 0.99
Recovery (L)
Total DNAPL
Recovery 0.69 0.78 1.94 0.92 264.43 0.44 2.47 | 26.05| 1.27 | 3.53 | 1.37 | 0.26
(gallons)
Total DNAPL
Recovery to 304.16
Date(gallons)
Total DNAPL
Recovery to 3803.41
Date(lbs)
J:\Projects\60429463_DECspnsp\Deliverables\Surfactant Pilot Test\Pilot Test Report\Table 4 - Spic & Span - Summary of 2014-2017 DNAPL recovery by well location.xIsx Page 2 of 2



APPENDIX A

FIELD NOTES AND PHOTOS
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Client Name:
NYSDEC

Site Location:

Former Spic and Span Cleaners & Dyers, Inc.

Project No.
60429463

Photo No. Date:
1 11/1/17

Direction Photo
Taken:

N/A

Description:

Pilot Test Surfactant
Emulsion Recovery from
EW-04

Photo No. Date:
2 11/1/17

Direction Photo
Taken:

North

Description:

Pilot Test

J:\Projects\60429463_DECspnsp\Deliverables\Surfactant Pilot Test\Pilot Test Report\App A Components\Photo Log.docx

1/31/2018, 2:46 PM

Page 1 of 5




PHOTOGRAPHIC LOG

Client Name:
NYSDEC

Site Location:

Former Spic and Span Cleaners & Dyers, Inc.

Project No.
60429463

Photo No.
3

Date:
11/1/17

Taken:

Northeast

Direction Photo

Description:
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Photo No.
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Date:
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Direction Photo

Description:

Peroxide

Pilot Test Surfactant and
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APPENDIX B

SIPILOT STUDY WORK PLAN
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URS Memorandum

Date:  September 12, 2017
To:  Michael Haggerty, Project Manager - NYSDEC
From:  Michael Gutmann & Jon Sundquist, URS Corporation — New York

Subject:  Contract D007622, WA#30.1
Former Spic and Span Cleaners & Dyers, Inc. Site IRM (1D #224129)
Work Plan for the Use of Surfactants to Enhance DNAPL Recovery

A DNAPL source area has been identified under the sidewalk immediately east of 307-315
Kingsland Avenue (buildings that formerly housed Spic and Span operations). Figure 1 shows
the site location. As part of an Interim Remedial Measure (IRM), URS has used bailers and a
hydrolift pump to remove DNAPL from wells located in the DNAPL source area. To date,
approximately 280 gallons of DNAPL have been removed from the area using these methods.
However, the rate of DNAPL recovery has decreased over time.

In a previous memorandum dated February 1, 2017, URS recommended the Surfactant
Enhanced Product Recovery (SEPR) technology proposed by EthicalChem for a field test in the
DNAPL source area to determine if DNAPL recovery could be increased.  This
recommendation was accepted by the Department.

This memorandum has been prepared to describe the work to be performed for a small-scale
field test of the surfactant to be conducted at the DNAPL source area.

Products: SEPR technology uses two reagents to mobilize DNAPL.: a surfactant and hydrogen
peroxide. The surfactant reduces surface tension between the DNAPL and the groundwater and
promotes the formation of micelles that emulsifies the DNAPL, making it more mobile. The
hydrogen peroxide is used not as an oxidizer, but as a reagent that dissociates to oxygen and
water. The generation of oxygen gas in the subsurface promotes breakup of DNAPL and
subsequent formation of micelles.

The surfactant injected will be E-Mulse-3 (formerly called VeruSOL-3) as manufactured by
EthicalChem. E-Mulse-3 is a blend of non-ionic surfactants and a plant-based citrus solvent.
VeruSOL-3 will be used in conjunction with hydrogen peroxide. Hydrogen peroxide will be
supplied at a concentration of 7.9%. SDSs for the products are included in Attachment A.

Chemical Preparation and Dosage: Up to 1,000 gallons of solution consisting of E-Mulse-3,
hydrogen peroxide and water will be injected during the field test. Based on the vendor’s
recommendations, E-Mulse-3 will be injected at a concentration of to 15 g/L and hydrogen
peroxide will be injected at a concentration of 1%. Mixing proportions on the basis of 100
gallons of solution is provided in Table 1 below.
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TABLE 1
Mixing Proportions for Each 100 gallons of Surfactant Solution
E-Mulse-3 1.5 gallons (maximum)
Hydrogen Peroxide (7.9%) 12.5 gallons (maximum)
Water 86 gallons (minimum)
Total Surfactant Solution 100 gallons

Injection and Recovery Locations: E-Mulse-3 and hydrogen peroxide will be injected into
well DEC-136 using a transfer pump at approximately 1 to 2 gallons per minute. Groundwater
and emulsified DNAPL will be recovered in downgradient well EW-04 by pumping out the
well contents using a peristaltic pump or Waterra hydrolift pump at the rate of 1 to 2 gallons
per minute. In addition, nearby extraction wells EW-03 and EW-06 will be closely monitored
for the presence of DNAPL. Based on field observations, these extraction wells may also be
pumped or bailed for DNAPL recovery. Well locations are shown on Figure 2 and well
construction diagrams are provided in Attachment B. Figures 3, 4 and 5 provide cross-section
information showing the geologic conditions and suspected DNAPL distribution.

The solution will be injected at a rate of 1-2 gallons per minute over four daily events (200-250
gallons per event). Table 2 provides the sequence of events proposed for this pilot test.

Injection Schedule: The field test is scheduled to be implemented in October 2017.

Other Requirements: Water levels and DNAPL thickness will be measured and DNAPL will
be removed from all wells involved in the field test prior to commencing the test.
Downgradient wells will be monitored for DNAPL prior to and after each daily injection event.
DNAPL will be removed from all downgradient wells showing significant DNAPL
accumulation on a daily basis. All investigation derived waste will be picked up and
transported offsite daily by Island Pump & Tank Corp.

Baseline sampling will be completed before injection, which would include the analysis for
Target Compound List volatile organic compounds (VOCs) by Method 8260C. The laboratory
will be instructed to analyze the DNAPL portion of the sample, if present. Representative
samples of the extracted DNAPL/surfactant/groundwater emulsion will be collected daily for
VOC analyses. Prior to analysis, samples of extracted DNAPL/surfactant/groundwater
emulsion will be centrifuged by the laboratory to attempt to separate aqueous portion from the
DNAPL in each sample. After centrifuging, the laboratory will determine the relative volume
of DNAPL in each sample and analyze the DNAPL portion of the sample for VOCs by Method
8260C. If the centrifuge does not produce a separate DNAPL phase, the aqueous mixture will
be analyzed for VOCs using Method 8260C.

Sample container, preservation and handling requirements are provided in Table 3 and 4.
Samples will be collected in accordance with the applicable procedures in the URS Generic
Field Activities Plan (URS August 2015) and Health and Safety Plan (URS May 2017) for
Work Assignments Under Standby Contract D007622.

J:\Projects\60429463_DECspnsp\Deliverables\Surfactant Pilot Test\Surfactant Work Plan Memorandum9.12.2017.docx



TABLES



TABLE 2

SURFACTANT ENHANCED DNAPL RECOVERY PILOT TEST
FORMER SPIC AND SPAN CLEANERS & DYERS, INC. SITE

BASELINE (DAY 1) DAY 2 DAY 3 DAY 4
INITIAL DNAPL | SAMPLE END OF DAY INITIAL DNAPL END OF DAY SAMPLE | INITIAL DNAPL END OF DAY SAMPLE | INITIAL DNAPL END OF DAY SAMPLE
WELL OBSERVATION/ | FOR 8260C SURFACTANT DNAPL OBSERVATION/ SURFACTANT DNAPL FOR 8260C| OBSERVATION/ SURFACTANT DNAPL FOR 8260C| OBSERVATION/ SURFACTANT DNAPL FOR 8260C
LocATION | MEASUREMENT VOC INJECTION or | OBSERVATION/ MEASUREMENT INJECTION or | OBSERVATION/ VOC MEASUREMENT INJECTION or | OBSERVATION/ VOC MEASUREMENT INJECTION or | OBSERVATION/ VOC
PUMPING MEASUREMENT PUMPING MEASUREMENT PUMPING MEASUREMENT PUMPING MEASUREMENT
and REMOVAL | ANALYSIS and REMOVAL ANALYSIS | and REMOVAL ANALYSIS | and REMOVAL ANALYSIS
and REMOVAL and REMOVAL and REMOVAL and REMOVAL
DEC-136D X X X X X X X X
DEC-136 X X INJECTION X X INJECTION X X INJECTION X X INJECTION X X
EW-01 X X X
EW-02 X X X
EW-03 X X X X X X X X
EW-04 X X X X PUMP 1-2 GPM X X X PUMP 1-2 GPM X X X PUMP 1-2 GPM X X
EW-05 X X X X X X X X
EW-06 X X X X * X * X * X * X * X X
DEC-092 X X X
DEC-024 X X X
DEC-024D X X X
DEC-024DR X X X

Injection volume estimated at 200-250 gallons per day
Pumping rate from well estimated at 1 to 2 gallons per minute (GPM)
*Sample and/or pump out product if surfactant present, based on field observations
Samples for VOCs will be collected with peristaltic pump or bailer. Wells will not be purged. Objective of samples is to determine amount of surfactant enhanced DNAPL recovered.
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Table 3

Sample Bottle, Volume, Preservation, and Holding Time Summary
FORMER SPIC AND SPAN CLEANERS AND DYERS, INC. SITE

Sample Prep Analytical Sample Bottles Minimum
MATRIX/ANALYSIS Method Method ! [Mat'l] Size | Qty [Source| VolRad |preservation @ [Analysis ! Comment

DNAPL/Surfactant/Groundwater Emulsion

Samples to be centrifuged
for phase separation prior
to analysis. Bottom layer
to be analyzed.

Volatile Organics SW 846 5030C | SW 846 8260C |Glass[40 mL|{2 or 3| Lab 40 mL None 7 days

(1) SW-846: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. USEPA SW-846. Complete through Update IV, March 2009.
(2) All samples for should be held on ice or at 4 degrees C.
(3) Holding time from day of collection.
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Table 4

QA/QC Sample Quantity Summary
Former Spic and Span Cleaners & Dyers, Inc Site

Field Laboratory Estimated
Analytical Method| Laboratory Sample Quality |[Trip Blank Total
MATRIX/ANALYSIS Quantity | Control Analyses
DNAPL/Surfactant/Groundwater Emulsion
Volatile Organics | SW 846 8260C |Test America 10 Batch 0 10
Notes

Laboratory will centrifuge samples prior to analysis for phase separation. Dense non-aqueous phase (i.e., bottom) layer
(DNAPL) to be analyzed.

If DNAPL not present, aqueous portion to be analyzed.

Trip Blanks not required. Samples are expected to contain high concentrations of tetrachloroethene.
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TASMAN CHEMICALS
Safety Data Sheet

Hazardous Substance, NON-Dangerous Goods

1. MATERIAL AND SUPPLY COMPANY IDENTIFICATION

product name: HYDROGEN PEROXIDE 7.5%

Recommended use: Oxygen Bleach

Supplier: Tasman Chemicals Pty Ltd
ACN 005 072 659
Street Address: 1-7 Bell Grove

Braeside, VIC, 3195

Australia
Telephone: +613 9587-6777
Facsimile: +613 9587-5255

Emergency Telephone number: Australia 1800 334 556

2. HAZARDS |IDENTIFICATION

This material is hazardous according to health criteria of Safe Work Australia.

Signal Word
Danger

Hazard Classifications

Acute Toxicity - Oral - Category 4

Acute Toxicity - Dermal - Category 4

Skin Corrosion/Irritation - Category 1B
Serious Eye Damage/Irritation - Category 1

Hazard Statements

H302 Harmful if swallowed.
H312 Harmful in contact with skin.
H314 Causes sewere skin burns and eye damage.

Prevention Precautionary Statements

P102 Keep out of reach of children.

P103 Read label before use.

P260 Do not breathe dust, fume, gas, mist, vapours or spray.

P264 Wash hands, face and all exposed skin thoroughly after handling.

P270 Do not eat, drink or smoke when using this product.

P280 Wear protective clothing, glowves, eye/face protection and suitable respirator.

Response Precautionary Statements

P101 If medical advice is needed, havwe product container or label at hand.
P301+P310 IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.
P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

P302+P352 IF ON SKIN: Wash with plenty of soap and water.

P303+P361+P353 IF ON SKIN (or hair): Remowe/Take off immediately all contaminated clothing. Rinse

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
Issued: 2016-09-21 Version: 3 Page 1of 7




TASMAN CHEMICALS
Safety Data Sheet

skin with water/shower.

P304+P340 IF INHALED: Remowe \ictim to fresh air and keep at rest in a position comfortable
for breathing.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remowve contact
lenses, if present and easy to do. Continue rinsing.

P310 Immediately calla POISON CENTER or doctor/physician.
P312 Call a POISON CENTER or doctor/physician if you feel unwell.
P330 Rinse mouth.

P363 Wash contaminated clothing before reuse.

Storage Precautionary Statement
P405 Store locked up.

Disposal Precautionary Statement

P501 Dispose of contents/container in accordance with local, regional, national and
international regulations.

Poison Schedule: S6. Poison

DANGEROUS GOOD CLASSIFICATION

Not classified as Dangerous Goods by the criteria of the "Australian Code for the Transport of Dangerous Goods
by Road & Rail" and the "New Zealand NZS5433: Transport of Dangerous Goods on Land".

3. COMPOSITION INFORMATION |

CHEMICAL ENTITY CAS NO PROPORTION
Hydrogen peroxide (H202) 7722-84-1 1-10 % (w/v)
Ingredients determined to be non-hazardous Balance

|4. FIRST AID MEASURES |

If poisoning occurs, contact a doctor or Poisons Information Centre (Phone Australia 131 126, New Zealand 0800
764 766).

Inhalation: Remowe victim from exposure - awid becoming a casualty. Remove contaminated clothing and
loosen remaining clothing. Allow patient to assume most comfortable position and keep warm. Keep at rest until
fully recovered. Seek medical advice if effects persist.

Skin Contact: This material, or a component of the material, can be absorbed through the skin with resultant
toxic effects. If skin or hair contact occurs, remove contaminated clothing and flush skinand hair with running
water. If swelling, redness, blistering or irritation occurs seek medical assistance. For gross contamination,
immediately drench with water and remove clothing. Continue to flush skin and hair with plenty of water (and soap
if material is insoluble). For skin burns, cover with a clean, dry dressing until medical help is available. If
blistering occurs, do NOT break blisters. If swelling, redness, blistering, or irritation occurs seek medical
assistance.

Eye contact: Immediately irrigate with copious quantities of water for 15 minutes. Eyelids to be held open.
Remowe clothing if contaminated and wash skin. Urgently seek medical assistance. Transport to hospital or
medical centre. If in eyes wash out immediately with water. In all cases of eye contamination it is a sensible
precaution to seek medical advice.

Ingestion: Rinse mouth with water. If swallowed, do NOT induce vomiting. Give a glass of water to drink.
Newer give anything by the mouth to an unconscious patient. If vomiting occurs give further water. Immediately
call Poisons Centre or Doctor.

Notes to physician: Treat symptomatically.
Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
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TASMAN CHEMICALS
Safety Data Sheet

5. FIRE FIGHTING MEASURES |

Hazchem Code: Not applicable.

Suitable extinguishing media: If material is inwolved in a fire use water fog (or if unavailable fine water spray),
alcohol resistant foam, standard foam, dry agent (carbon dioxide, dry chemical powder).

Specific hazards: Non-combustible material.

Fire fighting further advice: Not applicable.

6. ACCIDENTAL RELEASE MEASURES

SMALL SPILLS
Wear protective equipment to prevent skin and eye contamination. Awoid inhalation of vapours or dust. Wipe up

with absorbent (clean rag or paper towels). Collect and seal in properly labelled containers or drums for disposal.

LARGE SPILLS

Clear area of all unprotected personnel. Slippery when spilt. Awoid accidents, clean up immediately. Wear
protective equipment to prevent skin and eye contamination and the inhalation of vapours. Work up wind or
increase \entilation. Contain - prevent run off into drains and waterways. Use absorbent (soil, sand or other inert
material). Collect and seal in properly labelled containers or drums for disposal. If contamination of crops,
sewers or waterways has occurred advise local emergency senices.

Dangerous Goods - Initial Emergency Response Guide No: Not applicable

7. HANDLING AND STORAGE

Handling: Awid eye contact and skin contact. Awoid inhalation of vapour, mist or aerosols.

Storage: Store in a cool, dry, well-ventilated place and out of direct sunlight. Store away from foodstuffs. Store
away from incompatible materials described in Section 10. Store away from sources of heat and/or ignition.
Store locked up. Keep container standing upright. Keep containers closed when not in use - check regularly for
leaks.

This material is a Scheduled Poison Schedule 6 (Poison) and must be stored, maintained and used in
accordance with the relevant regulations.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

National occupational exposure limits:

TWA STEL NOTICES
ppm mg/m3 ppm mg/m3

Hydrogen peroxide 1 1.4 - - -

As published by Safe Work Australia.

TWA - The time-weighted awerage airborne concentration over an eight-hour working day, for a five-day working
week owver an entire working life.

STEL (Short Term Exposure Limit) - the average airborne concentration over a 15 minute period which should not

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
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TASMAN CHEMICALS
Safety Data Sheet

be exceeded at any time during a normal eight-hour workday.

These Exposure Standards are guides to be used in the control of occupational health hazards. All atmospheric
contamination should be kept too as low a level as is workable. These exposure standards should not be used as
fine dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative

toxicity.

If the directions for use on the product label are followed, exposure of individuals using the product should not
exceed the above standard. The standard was created for workers who are routinely, potentially exposed during
product manufacture.

Biological Limit Values: As per the "National Model Regulations for the Control of Workplace Hazardous
Substances (Safe Work Australia)" the ingredients in this material do not have a Biological Limit Allocated.

Engineering Measures: Ensure ventilation is adequate to maintain air concentrations below Exposure
Standards. Use only in well ventilated areas. Use with local exhaust ventilation or while wearing appropriate
respirator.

Personal Protection Equipment: RUBBER BOOTS, OVERALLS, GLOVES, APRON, FACE SHIELD.

Wear rubber boots, oweralls, gloves, apron, face shield.Available information suggests that gloves made from
should be suitable for intermittent contact. However, due to variations in glove construction and local conditions,
the user should make a final assessment. Always wash hands before smoking, eating, drinking or using the
toilet. Wash contaminated clothing and other protective equipment before storing or re-using.

Hygiene measures: Keep away from food, drink and animal feeding stuffs. When using do not eat, drink or
smoke. Wash hands prior to eating, drinking or smoking. Awid contact with clothing. Awid eye contact and skin
contact. Awid inhalation of vapour, mist or aerosols. Ensure that eyewash stations and safety showers are close
to the workstation location.

9. PHYSICAL AND CHEMICAL PROPERTIES

Material Family: Aqueous Formulation

Base Units: Litres

Form: Clear Liquid

Colour: Colourless

Odour: Slightly Pungent , Irritating

Solubility: Miscible with water
Specific Gravity (20 °C): 1.06 @ 20 deg C
Vapour Pressure (20 °C): 18 Torr @30°C
Flash Point (°C): N App
Flammability Limits (%): N App
Autoignition Temperature (°C): N App

Melting Point/Range (°C): -52

Boiling Point/Range (°C): 114

pH: 2-3

(Typical values only - consult specification sheet)
N Av = Not available, N App = Not applicable

10. STABILITY AND REACTIVITY

Chemical stability: This material is thermally stable when stored and used as directed.
Conditions to avoid: Elevated temperatures and sources of ignition.

Incompatible materials: Oxidising agents.

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
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Hazardous decomposition products: Oxides of carbon and nitrogen, smoke and other toxic fumes.

Hazardous reactions: No known hazardous reactions.

11. TOXICOLOGICAL INFORMATION

No adverse health effects expected if the product is handled in accordance with this Safety Data Sheet and the
product label. Symptoms or effects that may arise if the product is mishandled and overexposure occurs are:

Acute Effects
Inhalation: Material may be an irritant to mucous membranes and respiratory tract.

Skin contact: Harmful in contact with skin. Can be absorbed through the skin with resultant toxic effects.
Contact with skin will result in severe irritation. Corrosive to skin - may cause skin burns.

Ingestion: Harmful if swallowed. Swallowing can result in nausea, vomiting, diarrhoea, abdominal pain and
chemical burns to the gastrointestinal tract.

Eye contact: A sewere eye irritant. Corrosive to eyes: contact can cause corneal burns. Contamination of eyes
can result in permanent injury.

Acute toxicity

Inhalation: This material has been classified as non-hazardous. Acute toxicity estimate (based on ingredients):
>20 mg/L

LC50 (Rat): 2 mg/L/4H ( Hydrogen Peroxide )

Skin contact: This material has been classified as a Category 4 Hazard. Acute toxicity estimate (based on
ingredients): 1,000 - 2,000 mg/Kg

LD50 (Rat): 3000-5480 mg/kg ( Hydrogen Peroxide )

Ingestion: This material has been classified as a Category 4 Hazard. Acute toxicity estimate (based on
ingredients): 300 - 2,000 mg/Kg

LD50 (Rat): 75 mg/kg ( Hydrogen Peroxide )

Corrosion/Irritancy: Eye: this material has been classified as a Category 1 Hazard (irreversible effects to eyes).
Skin: this material has been classified as a Category 1B Hazard (irreversible effects to skin).

Sensitisation: Inhalation: this material has been classified as not a respiratory sensitiser. Skin: this material has
been classified as not a skin sensitiser.

Aspiration hazard: This material has been classified as non-hazardous.

Specific target organ toxicity (single exposure): This material has been classified as non-hazardous.
Chronic Toxicity

Mutagenicity: This material has been classified as non-hazardous.

Carcinogenicity: This material has been classified as non-hazardous.

Reproductive toxicity (including via lactation): This material has been classified as non-hazardous.

Specific target organ toxicity (repeat exposure): This material has been classified as non-hazardous.

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
Issued: 2016-09-21 Version: 3 Page 50f 7




TASMAN CHEMICALS
Safety Data Sheet

12. ECOLOGICAL INFORMATION |

Awid contaminating waterways.

Acute aquatic hazard: This material has been classified as non-hazardous. Acute toxicity estimate (based on
ingredients): >100 mg/L

Long-term aquatic hazard: This material has been classified as non-hazardous. Non-rapidly or rapidly
degradable substance for which there are adequate chronic toxicity data available OR in the absence of chronic
toxicity data, Acute toxicity estimate (based on ingredients): >100 mg/L, where the substance is not rapidly
degradable and/or BCF < 500 and/or log Ky < 4.

Ecotoxicity: No information available.

Persistence and degradability: No information available.

Bioaccumulative potential: No information available.

Mobility: No information available.

13. DISPOSAL CONSIDERATIONS

Persons conducting disposal, recycling or reclamation activities should ensure that appropriate personal
protection equipment is used, see "Section 8. Exposure Controls and Personal Protection" of this SDS.

If possible material and its container should be recycled. If material or container cannot be recycled, dispose in
accordance with local, regional, national and international Regulations.

14. TRANSPORT INFORMATION

ROAD AND RAIL TRANSPORT
Not classified as Dangerous Goods by the criteria of the "Australian Code for the Transport of Dangerous Goods
by Road & Rail" and the "New Zealand NZS5433: Transport of Dangerous Goods on Land".

MARINE TRANSPORT
Not classified as Dangerous Goods by the criteria of the International Maritime Dangerous Goods Code (IMDG
Code) for transport by sea.

AIR TRANSPORT
Not classified as Dangerous Goods by the criteria of the International Air Transport Association (IATA) Dangerous
Goods Regulations for transport by air.

15. REGULATORY INFORMATION

This material/constituent(s) is covered by the following requirements:

* The Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) established under the
Therapeutic Goods Act (Commonwealth).

* All components of this product are listed on or exempt from the Australian Inventory of Chemical Substances
(AICS).

|16. OTHER INFORMATION

Reason for issue: Format change

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
Issued: 2016-09-21 Version: 3 Page 6 of 7




TASMAN CHEMICALS
Safety Data Sheet

This information was prepared in good faith from the best information available at the time of issue. It is based on
the present level of research and to this extent we believe itis accurate. However, no guarantee of accuracy is
made or implied and since conditions of use are beyond our control, all information relevant to usage is offered
without warranty. The manufacturer will not be held responsible for any unauthorised use of this information or for
any modified or altered versions.

If you are an employer it is your duty to tell your employees, and any others that may be affected, of any hazards
described in this sheet and of any precautions that should be taken.

Safety Data Sheets are updated frequently. Please ensure you have a current copy.

Product Name: HYDROGEN PEROXIDE 7.5% Reference No: 901105
Issued: 2016-09-21 Version: 3 Page 7of 7




SAFETY DATA SHEET
VeruSOL®-3

Date Issued: January 8, 2015
Revision No: 2

Section 1: PRODUCT AND COMPANY IDENTIFICATION

Manufacturer: Ethical Solutions, LLC
Address: 177 Governor’'s Hwy, South Windsor, CT 06074
Phone Number:  (860) 757-3788 0

24 Hour EMERGENCY CONTACT: ChemTel: 1-800-255-3924

Product Name: VeruSOL-3®
Issue Date: January 8, 2015

Synonyms: VeruSOL®

Section 2: HAZARDS IDENTIFICATION

Emergency Overview

Appearance/Odor: Yellow to amber, slightly viscous with citrus odor.

Product is combustible.

Stability: Product is stable under normal conditions.

Slippery when spilled.

Potential Health Effects: See Section 11 for more information.

Likely Routes of Exposure: Eye contact, skin contact, inhalation.
Eye: Causes moderate to severe irritation.
Skin: May cause slight redness. Prolonged or repeated exposure may cause drying of the skin.
Inhalation:  May cause nose, throat, and respiratory tract irritation, coughing, headache.
Ingestion:  Not likely to be toxic, but may cause vomiting, headache, or other medical problems.
Medical Conditions Aggravated By Exposure: May irritate the skin of people with pre-existing skin conditions.

This product does not contain any carcinogens or potential carcinogens as listed by OSHA, IARC, or NTP.

OSHA Regulator Status
This material is combustible, which is defined as having a flash point between 100°F (37.8°C) and 200°F (93.3°C)

Section 3: COMPOSITION/INFORMATION ON INGREDIENTS

Percent by wt. CAS
Citrus Terpenes 10-40 94266-47-4
Non-ionic Surfactant 10-40 N/A
Non-ionic Surfactant 10-40 N/A
Non-ionic Surfactant 10-40 N/A

Section 4: FIRST AID MEASURES

Eye Contact:
Flush with water for at least 15 minutes. If irritation persists, seek medical attention.

Skin Contact:

VeruSOL-3 www.ethicalchem.com Page 1 of 5
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Safety Data Sheet Date Issued: January 8, 2015
VeruSOL-3 Revision: 2

Wash affected area with copious amounts of soap and water for at least 15 minutes. Remove contaminated clothing.
If irritation develops, seek medical attention.

Inhalation:
Move to fresh air immediately. If breathing is difficult or discomfort persists, seek medical attention.

Ingestion:
Rinse mouth with water. Dilute by drinking 1 or 2 glasses of water. Do not induce vomiting. Seek medical attention
immediately. Do not administer anything by mouth to an unconscious person.

Notes to Medical Doctor:
Direct contact may be minimally irritating. Treatment is by dilution and is symptomatic and supportive.

Section 5: FIRE FIGHTING MEASURES

Flash Point (Method): N/A Explosion Limits: Upper: N/A Lower: N/A

Suitable Extinguishing Media:
Carbon dioxide, foam, or dry chemical. Caution: Carbon dioxide will displace air in confined spaces and may create
an oxygen deficient atmosphere.

Protection of Firefighters:
Vapors may be irritating to eyes, skin and respiratory tract. Firefighters should wear self-contained breathing
apparatus (SCBA) and full fire-fighting turnout gear.

Section 6: ACCIDENTAL RELEASE MEASURES

Personal Precautions: Use personal protection recommended in Section 8. Product is slippery when spilled.
Isolate the hazard area. Deny entry to unnecessary and unprotected personnel.

Environmental Precautions: Keep out of drains, sewers, ditches, and waterways.

Methods for Containment: Dike spill area and cap leaking containers as necessary to prevent further spreading of
spilled material. Absorb spilled liquid with suitable material.

Methods for Clean Up: Eliminate all ignition sources. Use equipment rated for use around combustible materials.
Oil-soaked rags may spontaneously combust; place in appropriate disposal container.

Other Information: There are no special reporting requirements for spills of this material.

Section 7. HANDLING AND STORAGE

Handling

Keep away from heat, sparks, and flame. Open container slowly to release pressure caused by temperature
variations. Do not allow this material to come in contact with eyes. Avoid prolonged contact with skin. Use in well-
ventilated areas. Do not breathe vapors.As with any chemical, employees should thoroughly wash hands with soap
and water after handling this material

Storage

Product may be packaged in phenolic-lined, steel containers or fluorinated plastic containers. Store in well-ventilated
area. Storage temperature should not exceed flashpoint for extended periods of time. Keep container closed when
not in use. Air should be excluded from partially-filled containers by displacing with nitrogen or carbon dioxide. Do
not cut, drill, grind, or weld on or near this container; residual vapors may ignite.

Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION

VeruSOL-3 www.ethicalchem.com Page 2 of 5
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Safety Data Sheet Date Issued: January 8, 2015

VeruSOL-3 Revision: 2
Exposure Guidelines

Citrus Terpenes 8h TWA=30ppm (AIHA Standard)

Nonionic Surfactant N/E (N/E - Not Established)

Nonionic Surfactant N/E

Nonionic Surfactant N/E

Engineering Controls:

Provide ventilation to minimize the release of vapors and mist into the work environment. Spills should be minimized
or confined to prevent release from work area. Remove contaminated clothing immediately and wash before reuse.
Keep away from sparks and flames.

Eye/Face Protection:
Wear chemical splash-type safety glasses or goggles. Use full face mask if severe splashing is expected during use.

Skin Protection:
Liquid proof neoprene gloves are recommended. Nitrile gloves are adequate. Wear boots, apron, or bodysuits as
necessary.

Respiratory Protection:
Not normally required. If adequate ventilation is unavailable, use NIOSH approved air-purifying respirator with
organic vapor cartridge or canister.

General Hygiene Considerations:
As with any chemical, wash hands thoroughly after handling. Have eyewash facilities immediately available.

Section 9: PHYSICAL AND CHEMICAL PROPERTIES

Color: Yellow to amber Odor: Citrus odor.

Physical State: Liquid Boiling Point: 212°F (100°C)

Specific Gravity: 0.972 t0 0.984 @ 77°F (25°C) Vapor Pressure: <2mmHg @ 68°F (20°C)
Flash Point: 130°F (54.4°C) Solubility in Water: Soluble.

Volatile Organic Compound (VOC) Content: <10 to 40% by volume.

Note: These specifications represent a typical sample of this product, but actual values may vary. Certificates of
Analysis and Specification Sheets are available upon request.

Section 10: STABILITY AND REACTIVITY

Stability: Stable.
Conditions to Avoid: Keep away from heat, sparks, flames, and contamination.

Incompatible Materials: Strong oxidizing agents and strong acids, including acidic clays, peroxides, halogens,
vinyl chloride, and iodine pentafluoride.

Hazardous Decomposition Products: Oxides of citrus terpenes, which can result from improper storage and
handling, are known to cause skin sensitization.

Possibility of Hazardous Reactions: BHT, an antioxidant, has been added to prevent oxidation. Avoid long-term
exposure to air. If storing partially-filled container, fill headspace with an inert gas such as nitrogen or carbon dioxide

Section 11: TOXICOLOGICAL INFORMATION

Acute Effects

Citrus terpenes have been shown to have low oral toxicity (LD50>5 g/kg) and low dermal toxicity (LD50> 5g/kg) when
tested on rabbits. Citrus terpenes also showed low toxicity by inhalation (RD50>1 g/kg) when tested on mice.
Product may be a skin and eye irritant. Inhalation may cause irritation of the nose, throat, and respiratory tract.

Chronic Effects

This product is not classified as a carcinogen by OSHA, IARC, or NTP. This product has not been shown to produce
genetic changes when tested on bacterial or animal cells. This product does not contain known reproductive or
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developmental toxins. Prolonged or repeated exposure can cause drying or dermatitis of skin. Improper storage and
handling may lead to the formation of a possible skin sensitizer.

Section 12: ECOLOGICAL INFORMATION

Ecotoxicity: N/A
Persistence/Degradability: Product is expected to be readily biodegradable.
Bioaccumulation/Accumulation: No appreciable bioconcentration is expected in the environment.

Mobility in Environment: Citrus terpenes volatilize rapidly.

Section 13: DISPOSAL CONSIDERATIONS

Disposal:

Incinerate or dispose of in accordance with Local, State, and Federal Regulations. Taking regulations into
consideration, waste may be incinerated or handled through EPA Spill Control Plan via landfill or dilution. Empty
containers must be triple-rinsed prior to disposal. Oil soaked rags should bedisposed of properly to prevent
spontaneous combustion.

Section 14: TRANSPORT INFORMATION

US DOT Shipping Classification
Proper Shipping Name: Terpene Hydrocarbons, N.O.S.
Hazard Class: 3
Identification No.: UN2319
Packing Group: i
Label/Placard: Exception §173.150(f) applies.

TDG Status: Hazardous
IMO Status: Hazardous
IATA Status: Hazardous

The listed transportation classification does not address regulatory variations due to changes in package size, mode
of shipment, or other regulatory descriptions.

Section 15: REGULATORY INFORMATION

Global Inventories

The components of this product are included in the following inventories:
USA (TSCA)

Canada (DSL)

Australia (AICS)

Korea (KECL)

Philippines (PICCS)

Proposition 65: California Safe Drinking Water and Toxic Enforcement Act of 1986
This product is not known to contain any chemicals currently listed as carcinogens or reproductive toxins under
California Proposition 65 at levels which would be subject to the proposition.

Section 16: OTHER INFORMATION

NFPA 704: National Fire Protection Association
Health — 1 Fire — 2 Reactivity — 0

Legend
OSHA — United States Occupational Health and Safety Administration
IARC - International Agency for Research on Cancer
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NTP — National Toxicology Program
NIOSH — National Institute for Occupational Safety and Health
EPA — United States Environmental Protection Agency

Caution: The user should conduct his/her own experiments and establish proper procedures and
control before attempting use on critical parts.

The information contained herein is based on current knowledge and experience: no responsibility is accepted that the information is sufficient or
correct in all cases. Users should consider these data only as a supplement to other information obtained by the user. No warranty is expressed or
implied regarding the accuracy of this data, the results to be obtained from the use thereof, or that any such use will not infringe any patent. Users
should make independent determinations of suitability and completeness of information from all sources to assure proper use and disposal of these
materials, the safety and health of employees and customers, and the protection of the environment. This information is furnished upon the condition
the person receiving it shall determine the suitability for the particular purpose. This MSDS is to be used as a guideline for safe work practices and
emergency response.
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DRILLING SUMMARY

Geologist: S. McCabe

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Aquifer Drilling and Testing, Inc. Elevation 20.55 Ground Level
Driller: Jeremy Meyers Elevation AUGERHOLE
8 inch dia.
Rig Make/Model: 32 feet length
CME 55LC
Date:
12/7/2007
GEOLOGIC LOG D PVC CASING
2 inch dia.
Depth(ft.) Description E 17 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
PVC SCREEN
2 inch dia.
15 feet length
32.0
32.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  15.0-32.0'
Surface: Steel grade box Type: 2"PVC
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .020" Type: Bentonite Setting: 1.0-15.0'
COMMENTS: LEGEND

_ Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024

J/11174989/Excel/Field Logs Nov 2007/Well Construction Logs Meeker Ave - Dec 2007




DRILLING SUMMARY

Geologist:
S. McCabe

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Aquifer Drilling and Testing, Inc. Elevation 20.55 Ground Level
Driller: Elevation AUGERHOLE
Jeremy Meyers 8 inch dia.
Rig Make/Model: 55 feet length
CME-55 LC
Date:
5/14/2008
GEOLOGIC LOG D PVC CASING
2 inch dia.
Depth(ft.) Description E 44 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
PVC SCREEN
2 inch dia.
10 feet length
54.0
55.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  40.0-55.0'
Surface: Steel grade box Type: 2"PVC
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .020" Type: Bentonite Setting:  2.0-40.0'
COMMENTS: LEGEND

_ Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024D

J/11174989/Excel/Field Logs Nov 2007/Well Construction - May 2008




DRILLING SUMMARY

Geologist: Flush Mount
S. McCabe Protective Casing and Lockable Cap
Drilling Company:
Aquifer Drilling and Testing, Inc. Elevation (ft ) 20.16 Ground Level
Driller: Elevation (ft ) 19.53 o L AUGERHOLE
Chris Stratton 6 inch dia.
Rig Make/Model: 55 feet length
AMS 17-C Sonic
Date: 20.0 o hoo
6/19/2009
GEOLOGIC LOG SS CASING
2 inch dia.
Depth(ft.) Description 43 feet length
40.0
See Boring Log for 43.0
Lithologic Description.
(FT)
SS SCREEN
2 inch dia.
10 feet length
53.0
SS SUMP
55.0 2 inch dia.
2 feet length
55.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting: 40.0-55.0'
Surface: Steel grade box Type: 2" Type 304 Stainless Steel
SEAL MATERIAL
Monitor: 2" Type 304 Stainless Steel Slot Size: .020" Type:  Bentonite Setting:  20.0-40.0'
COMMENTS: LEGEND

i)| Cement/Bentonite Grout

_ Bentonite Seal

E Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024DR

J/11174989/Excel/Field Logs Nov 2007/Well Construction Logs Meeker Ave -June 2009.xIs




DRILLING SUMMARY
Geologist: Flush Mount
S. McCabe Protective Casing and Lockable Cap
Drilling Company:
Agquifer Drilling and Testing, Inc. Elevation 20.68 Ground Level
Driller: Elevation 20.42 BOREHOLE
J. McGill 6 inch dia.
Rig Make/Model: 60 feet length
AMS 17-C Sonic
Date:
7/10/2012
GEOLOGIC LOG D SS CASING
2 inch dia.
Depth(ft.) Description E 48 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
SS SCREEN
2 inch dia.
10 feet length
58.0
SS SUMP
60.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:  46.0-60.0 ft
Surface: 8" Flush mount steel grade box |Type: 2" Stainless Steel
SEAL MATERIAL
Monitor: 2" Stainless Steel Slot Size: 0.010" Continuous Wrap Type: Bentonite Setting: 2.0-46.0 ft
COMMENTS: LEGEND
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack
Client: NYSDEC Meeker Avenue Site Characterization [Project No.: 11176465.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-092D

\\S0212k35909\exchange\lfkovich, Tim\Meeker - Site Characterization\Appendix F - Monitoring Well Const. Logs\Meeker SC Phase VII - Well Construction Logs

DEC-092D




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 20.82 ft Ground Level
Driller: Elevation 20.41 ft AUGERHOLE
M. Schock 6 inch dia.
Rig Make/Model: 1.0 29.5  feetlength
8140 LS Sonic Rig
Date:
2/2/2015
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 125 feetlength
See Boring Log DEC-136D P 12.5
for Lithologic Description
T
H
(FT)
SS SCREEN
2 inch dia.
15 feet length
27.5
SS SUMP
29.5 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 10.5-27.5 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-10.5ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 27.5-29.5 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 15 . N6 . 11176359.00005
Dyers Site - Pilot Study
. MONITORING WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  DEC-136

J:\Projects\11176359\EXCEL\Pilot Test\Well Construction Logs\Well Construction Logs SPIC and SPAN Jan. 2015.xls - DEC-136




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 21.07 ft Ground Level
Driller: Elevation 20.67 ft AUGERHOLE
M. Schock 6 inch dia.
Rig Make/Model: 1.0 55 feet length
8140 LS Sonic Rig
Date:
1/22/2015
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 43 feet length
See DEC-136D Boring Log P
for Lithologic Description
T
H
43.0
(FT)
SS SCREEN
2 inch dia.
10 feet length
53.0
SS SUMP
55.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 43.0-53.0 ft
SEAL MATERIAL
Type: Bentonite Setting:  3.0-39.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Grout
Type: Bentonite Setting:  39.0-41.0 ft
Pellets 53.0-55.0 ft
COMMENTS: LEGEND
Concrete
Bentonite Grout
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 1 . N6 . 11176359.00005

Dyers Site - Pilot Study

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-136D

J:\Projects\11176359\EXCEL\Pilot Test\Well Construction Logs\Well Construction Logs SPIC and SPAN Jan. 2015.xls - DEC-136D




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation  20.61 ft Ground Level
Driller: Elevation  20.18 ft AUGERHOLE
M. Schock 8 inch dia.
Rig Make/Model: 1.0 60 feet length
8140 LS Sonic Rig
Date:
2/3/2015
GEOLOGIC LOG D PVC RISER
4 inch dia.
Depth(ft.) Description E 40 feet length
See Boring Log EW-01 for P
Lithologic Description
T
H
40.0
(FT)
SS SCREEN
4 inch dia.
15 feet length
55.0
SS SUMP
57.0 4 inch dia.
2 feet length
60.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #3 Sand Setting:  1.0-2.0 ft
Surface: 8" Flush mount steel grade box |Type: 4" Stainless Steel 38.0-55.0 ft
SEAL MATERIAL
Type: Bentonite Setting:  2.0-36.0 ft
Riser: 4" Sch 40 PVC Slot Size:  0.020" - Continuous wrap Grout
Type: Bentonite Setting:  36.0-38.0 ft
Pellets 55.0-57.0 ft
Type: Bentonite Setting:  57.0-60.0 ft
Chips
COMMENTS: LEGEND
Borehole drilled to 57 ft below ground surface (bgs). Backfilled with bentonite chips Concrete

from 60 to 57 ft bgs.

Bentonite Grout

_ Bentonite Pellets

Bentonite Chips

I:l Silica Sandpack

Client: NYSDEC

Former Spic & Span Cleaners and
Dyers Site - Pilot Study

Project No.: 11176359.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: EW-01

J:\Projects\11176359\EXCEL\Pilot Test\Well Construction Logs\Well Construction Logs SPIC and SPAN Jan. 2015.xls - EW-01




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 20.84 ft Ground Level
Driller: Elevation 19.85 ft AUGERHOLE
M. Schock 8 inch dia.
Rig Make/Model: 1.0 61 feet length
8140 LS Sonic Rig
Date:
2/4/2015
GEOLOGIC LOG D PVC RISER
4 inch dia.
Depth(ft.) Description E 43.5 feet length
See Boring Log EW-02 for P
Lithologic Description
T
H
43.5
(FT)
SS SCREEN
4 inch dia.
15 feet length
58.5
SS SUMP
60.5 4 inch dia.
61.0 2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #3 Sand Setting: 1.0-2.0 ft
Surface: 8" Flush mount steel grade box |[Type: 4" Stainless Steel 39.5-58.5 ft
SEAL MATERIAL
Type: Bentonite Setting: 2.0-37.5ft
Riser: 4" Sch 40 PVC Slot Size: 0.020" - Continuous wrap Grout
Type: Bentonite Setting: 37.5-39.5 ft
Pellets 58.5-61.0 ft
COMMENTS: LEGEND
Concrete
Bentonite Grout
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 1 . N6 . 11176359.00005

Dyers Site - Pilot Study

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: EW-02

J:\Projects\11176359\EXCEL\Pilot Test\Well Construction Logs\Well Construction Logs SPIC and SPAN Jan. 2015.xls - EW-02




DRILLING SUMMARY

Geologist:
James Christopher
Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Elevation 20.74 ft Ground Level
Driller: Elevation 20.49 ft AUGERHOLE
Mark Schock 8 inch dia.
Rig Make/Model: 1.0 27 feet length
Geoprobe® 8140 LS Roto Sonic
Date:
11/11/2006
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 10 feet length
P
See Boring Log for T 10.0
Lithologic Description.
H
(FT)
SS SCREEN
2 inch dia.
15 feet length
25.0
SS SUMP
27.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 8.0-25.0 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-8.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 25.0-27.0 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span‘ Cleaners and Project No.: 60429463
Dyers Site
. EXTRACTION WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  EW-03

J:\Projects\60429463_DECspnsp\Deliverables\2016 DNAPL Recovery Letter Report\Attachment Il Extraction Well Logs.xIsx

EW-03




DRILLING SUMMARY

Geologist:

James Christopher

Drilling Company:

Glacier Drilling

Driller:

Mark Schock

Rig Make/Model:

Geoprobe® 8140 LS Roto Sonic
Date:

11/11/2016

GEOLOGIC LOG D
Depth(ft.) Description E
P
See Boring Log for T

Lithologic Description.
H

(FT)

Flush Mount

Protective Casing and Lockable Cap

Elevation 20.76 ft

Elevation 20.35 ft

Ground Level

AUGERHOLE

8 inch dia.
1.0 27 feet length
PVC RISER
2 inch dia.
10 feet length
10.0
SS SCREEN
2 inch dia.
15 feet length
25.0
SS SUMP
27.0 2 inch dia.
2 feet length

WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 8.0-25.0 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-8.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 25.0-27.0 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Spaq Cleaners and Project No.: 60429463
Dyers Site
. EXTRACTION WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  EW-04

J:\Projects\60429463_DECspnsp\Deliverables\2016 DNAPL Recovery Letter Report\Attachment Il Extraction Well Logs.xIsx

EW-04




DRILLING SUMMARY

Geologist:
James Christopher
Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Elevation 20.45 ft Ground Level
Driller: Elevation 20.16 ft AUGERHOLE
Mark Schock 8 inch dia.
Rig Make/Model: 1.0 27 feet length
Geoprobe® 8140 LS Roto Sonic
Date:
11/10/2016
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 10 feet length
P
See Boring Log for T 10.0
Lithologic Description.
H
(FT)
SS SCREEN
2 inch dia.
15 feet length
25.0
SS SUMP
27.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 8.0-25.0 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-8.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 25.0-27.0 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Spaq Cleaners and Project No.: 60429463
Dyers Site
. EXTRACTION WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  EW-05

J:\Projects\60429463_DECspnsp\Deliverables\2016 DNAPL Recovery Letter Report\Attachment Il Extraction Well Logs.xIsx

EW-05




DRILLING SUMMARY

Geologist:
James Christopher
Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Elevation 20.54 ft Ground Level
Driller: Elevation 20.08 ft AUGERHOLE
Mark Schock 8 inch dia.
Rig Make/Model: 1.0 27 feet length
Geoprobe® 8140 LS Roto Sonic
Date:
11/10/2016
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 10 feet length
P
See Boring Log for T 10.0
Lithologic Description.
H
(FT)
SS SCREEN
2 inch dia.
15 feet length
25.0
SS SUMP
27.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 8.0-25.0 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-8.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 25.0-27.0 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Spaq Cleaners and Project No.: 60429463
Dyers Site
. EXTRACTION WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  EW-06

J:\Projects\60429463_DECspnsp\Deliverables\2016 DNAPL Recovery Letter Report\Attachment Il Extraction Well Logs.xIsx

EW-06




APPENDIX C

BORING LOGS AND MONITORING WELL LOGS

J)\Projects\60429463_DECspnsp\Deliverables\Surfactant Pilot Test\Pilot Test Report\2018-04 Submittal\Final Pilot Test Report Text 2018-04-10.docx



URS Corporation

TEST BORING LOG

BORING NO.: DEC-024
PROJECT/PROJECT LOCATION: Meeker Avenue Plume Trackdown SHEET: 1 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359

BORING CONTRACTOR: Aquifer Drilling & Testing Inc.

NORTHING: 204298.6856

EASTING: 1000312.2401

GROUNDWATER:Encountered at 21.0' bgs. CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION:  20.55
DATE TIME LEVEL TYPE TYPE HSA Split Spoon DATE STARTED: 12/6/2007
DIA. | 425" | 2inch DATE FINISHED: 12/7/2007
WT. 140 lbs. DRILLER: Jeremy Meyers
FALL 30 - inches GEOLOGIST: S. McCabe
* POCKET PENETROMETER READING REVIEWED BY: Tim Burmeier
SAMPLE RECY% - MATERIAL
DEPTH | sTRATA BLOW COLOR |CONSISTENCY uscs | PID REMARKS
FEET NO. RQD% ROCK DESCRIPTION
COUNT HARDNESS
0 Vactron
Concrete cleared
1T F- = Reddish ML boring 0-5.0'
e Brown Fill: Sand, trace asphalt
N T
T Clayey SILT, trace sand, gravel, and
1 F: L cobbles.
| T
T
S e e St Moist
I it 4717110 58 0
i T
[T Hard
i
7] - T 2 7/33/ 50/4 88 0
7] :I Very Stiff
210 — J I
-------- 3 8/10/10/16 67 0.6
D I
7] I I . Grey Hard
T =g o4 11/ 50/3 33 0
m T
| EFrx= o
T
-15 — IR -
IR I Very Stiff
T E T s 8/11/12/13 58 0
| EFix
N I I
T E:—:-— e 8/10/12/20 71 0
h T
20— FrxT:d
~~~~~~~~ 7 4/6/19/20 100 1421
T
N Black L ) . SP Wet
Brgvcvn oose Fine to medium SAND, trace gravel ¢
N 8 9/5/4/5 50 172 Petroleum
staining and
N odor 21.0-
21.3' bgs
7] 9 3/4/5/4 100 4493
-25 —
COMMENTS: Boring advanced with track-mounted CME-55LC using equipped with 4.25 -inch hollow stem augers.
Sampled for VOCs 19.0-21.0" and 23.0-25.0" bgs.
BORING NO.: DEC-024




URS _ TEST BORING LOG
Corporation BORING NO.: DEC-024

PROJECT: Meeker Avenue Plume Trackdown SHEET: 2 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359
SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
10 4/3/416 100 491
-30 —
Boring Completed at 32.0' bgs.

-35 —
-40 —
-45 —|
-50 —
-55 —

COMMENTS: Boring advanced with track-mounted CME-55LC using equipped with 4.25 -inch hollow stem augers.

Sampled for VOCs 19.0-21.0" and 23.0-25.0" bgs.

BORING NO.: DEC-024




DRILLING SUMMARY

Geologist: S. McCabe

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Aquifer Drilling and Testing, Inc. Elevation 20.55 Ground Level
Driller: Jeremy Meyers Elevation AUGERHOLE
8 inch dia.
Rig Make/Model: 32 feet length
CME 55LC
Date:
12/7/2007
GEOLOGIC LOG D PVC CASING
2 inch dia.
Depth(ft.) Description E 17 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
PVC SCREEN
2 inch dia.
15 feet length
32.0
32.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  15.0-32.0'
Surface: Steel grade box Type: 2"PVC
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .020" Type: Bentonite Setting: 1.0-15.0'
COMMENTS: LEGEND

_ Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024

J/11174989/Excel/Field Logs Nov 2007/Well Construction Logs Meeker Ave - Dec 2007




URS Corporation

TEST BORING LOG

BORING NO.: DEC-024D

PROJECT/PROJECT LOCATION: Meeker Avenue Plume Trackdown

SHEET: 1 OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176359

BORING CONTRACTOR: Aquifer Drilling & Testing Inc.

NORTHING: 204298.609

EASTING: 10000311.943

GROUNDWATER:Encountered at 35.0' CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION:  20.55
DATE TIME LEVEL TYPE TYPE | HSA Split Spoon DATE STARTED: 5/5/08
DIA. | 4147 2inch DATE FINISHED: 5/12/08
WT. 140 Ibs. DRILLER: Jeremy Meyers
FALL 30 - inches GEOLOGIST: S. McCabe
* POCKET PENETROMETER READING REVIEWED BY: Tim Burmeier
SAMPLE RECY - MATERIAL
DEPTH | <roata SLow COLOR |CONSISTENCY uscs PID REMARKS
FEET NO. RQD% ROCK DESCRIPTION
COUNT HARDNESS
0 . . . Vactron
See DEC-024 Boring Log for Lithologic cleared
N Description From 0-35.0 feet bgs boring 0-5.0'
_5_
_10 p—
-15 —
-20 —
-25 —
COMMENTS: Boring advanced with truck-mounted CME-55 LC using 4- 1/4-inch hollow stem augers.
BORING NO.: DEC-024D




URS _ TEST BORING LOG
Corporation BORING NO.: DEC-024D

PROJECT: Meeker Avenue Plume Trackdown SHEET: 2 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359
SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
-30 —
-35 — Brown Dense SP Wet
Fine to medium SAND, trace gravel
7] 1 13/15/15/20 100 0.0
N 2 12/17/17/15 100 0.0
N Very Dense
40— 3 50/3 100 0.0
7] 4 20/56/23/13 75 0.0
45— Dense
N 5 52/27/21/23 75 0.0 Strong
i solvent odor
Very Dense
7] 6 21/39/41/53 100 4376
-50 ;\—_<_ 4 7 |2002324502| 75 Hard ML 5430 Moist
N\ Clayey SILT, trace sand
7 _’\—’_’\—’_’ 4 8 17/21/28/37 75 400
55— f—
Boring Completed at 55.0' bgs.

COMMENTS: Boring advanced with truck-mounted CME-55 LC using 4- 1/4-inch hollow stem augers.

BORING NO.: DEC-024D




DRILLING SUMMARY

Geologist:
S. McCabe

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Aquifer Drilling and Testing, Inc. Elevation 20.55 Ground Level
Driller: Elevation AUGERHOLE
Jeremy Meyers 8 inch dia.
Rig Make/Model: 55 feet length
CME-55 LC
Date:
5/14/2008
GEOLOGIC LOG D PVC CASING
2 inch dia.
Depth(ft.) Description E 44 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
PVC SCREEN
2 inch dia.
10 feet length
54.0
55.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  40.0-55.0'
Surface: Steel grade box Type: 2"PVC
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .020" Type: Bentonite Setting:  2.0-40.0'
COMMENTS: LEGEND

_ Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024D

J/11174989/Excel/Field Logs Nov 2007/Well Construction - May 2008




URS Corporation

TEST BORING LOG

BORING NO.: DEC-024DR

PROJECT/PROJECT LOCATION: Meeker Avenue Plume Trackdown

SHEET: 1 OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176359

BORING CONTRACTOR: Aquifer Drilling & Testing Inc.

NORTHING: 204320.8853 EASTING: 1000309.9175

GROUNDWATER: CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 20.16 feet
DATE TIME LEVEL TYPE TYPE Casing| split Spoon DATE STARTED: 6/19/09
DIA. | Sineh | 2-inch DATE FINISHED: 6/19/09
WT. 140 lbs. DRILLER: C. Stratton
FALL 30 - inches GEOLOGIST: S. McCabe
* POCKET PENETROMETER READING REVIEWED BY: Tim Burmeier
SAMPLE RECY% - MATERIAL
DEPTH | stRATA BLOW COLOR |CONSISTENCY uscs | PID REMARKS
FEET NO. RQD% ROCK DESCRIPTION
COUNT HARDNESS
0 Vactron
Concrete cleared
. boring 0-5.0'
See DEC-024 and DEC-024D Boring
n Logs for Lithologic Description for 0-40.0
| feet bgs.
_5_
_10 p—
_15 p—
-20 —
-25 —

COMMENTS: Boring advanced with track-mounted AMS 17-C Sonic drill rig using 3-inch sampler and 5-inch OD casing.

Soil sample collected 45.0-46.0 feet bgs for TCL VOC plus TICs analysis.

BORING NO.: DEC-024DR




URS _ TEST BORING LOG
Corporation BORING NO.: DEC-024DR

PROJECT: Meeker Avenue Plume Trackdown SHEET: 2 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359
SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR USCS PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
-30 —
-35 —
-40 —
B . . . SP Wet
rown Fine to medium SAND, trace silt 234 €
_ 8.9
| 1 100 17.2
| 19.1
45— SMIML 2
Fine sandy SILT, few 2-3" thick fine to 1000
1 medium sand lenses
_ 2469
| 2 100 2.0
| 21
891
50 — .
ML Moist
| Clayey SILT 219
| 919
| 3 100 612
| 121
55 134
Boring Completed at 55.0' bgs.

COMMENTS: Boring advanced with track-mounted AMS 17-C Sonic drill rig using 3-inch sampler and 5-inch OD casing.
Soil sample collected 45.0-46.0 feet bgs for TCL VOC plus TICs analysis.

BORING NO.: DEC-024DR




DRILLING SUMMARY

Geologist: Flush Mount
S. McCabe Protective Casing and Lockable Cap
Drilling Company:
Aquifer Drilling and Testing, Inc. Elevation (ft ) 20.16 Ground Level
Driller: Elevation (ft ) 19.53 o L AUGERHOLE
Chris Stratton 6 inch dia.
Rig Make/Model: 55 feet length
AMS 17-C Sonic
Date: 20.0 o hoo
6/19/2009
GEOLOGIC LOG SS CASING
2 inch dia.
Depth(ft.) Description 43 feet length
40.0
See Boring Log for 43.0
Lithologic Description.
(FT)
SS SCREEN
2 inch dia.
10 feet length
53.0
SS SUMP
55.0 2 inch dia.
2 feet length
55.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting: 40.0-55.0'
Surface: Steel grade box Type: 2" Type 304 Stainless Steel
SEAL MATERIAL
Monitor: 2" Type 304 Stainless Steel Slot Size: .020" Type:  Bentonite Setting:  20.0-40.0'
COMMENTS: LEGEND

i)| Cement/Bentonite Grout

_ Bentonite Seal

E Silica Sandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-024DR

J/11174989/Excel/Field Logs Nov 2007/Well Construction Logs Meeker Ave -June 2009.xIs




URS Corporation

TEST BORING LOG

BORING NO.: DEC-092D

PROJECT/PROJECT LOCATION: Meeker Avenue - Site Characterization Phase VI

SHEET: 1 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176465.00002

BORING CONTRACTOR: Aquifer Drilling & Testing Inc.

NORTHING: 204258.195

EASTING: 1000322.224

GROUNDWATER: CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 20.68
DATE TIME LEVEL TYPE TYPE DATE STARTED: 7/9/12
DIA. 5" 3" DATE FINISHED: 7/10/12
WT. DRILLER: J. McGill
FALL GEOLOGIST: S. McCabe
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SOl MATERIAL
DEPTH | srrATA BLOW COLOR [CONSISTENCY uscs | PID REMARKS
FEET NO. RQD% ROCK DESCRIPTION
COUNT HARDNESS
07 0.0 Vactron
. Q Brown CONCRETE ML : cleared to 5 ft
n ' : bgs.
' <> Clayey SILT, trace fine to coarse sand, 0.0
N X fine to coarse gravel, and cobbles
A: 0.0
' Q<> 0.0
O
5 X : 2 Moist
' Q 0.0
O<> 0.0
1 N4
. Q< 1 100 0.0
- <> 0.0
XOA 0.0
-10 = — ] Gray ) .
N Fine sandy SILT, trace medium to coarse 0.0
1 sand, fine gravel, and clay 5
1.
= 2 82 2.1
4.1
15— —] Brown ) SP 981 Wet, solvent
| Fine SAND odor
3912
0 == =] G ! ) ML Moist
4 3 92 ad Fine sandy SILT, trace medium to coarse 49.1 o
— sand, fine gravel, and clay -
Rl 113
20— |/
Rl 23
1.1
4 92
25 — I
T 1.3

COMMENTS: Boring hand cleared to 5 feet bgs then advanced with track-mounted AMS 17-C Sonic drill rig using a 3-inch sampler

and 5-inch OD casing.

Collected soil samples from 16-17, 19-20, 42-43, 53.5-54.5, and 58-59 ft bgs for TCL VOCs plus TICs analysis.

BORING NO. :DEC-092D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-092D

PROJECT: Meeker Avenue - Site Characterization Phase VIl

SHEET: 2

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176465.00002

DEPTH
FEET

SAMPLE

REC %

STRATA

NO.

BLOW
COUNT

RQD %

COLOR

SOIL
CONSISTENCY

ROCK
HARDNESS

MATERIAL
DESCRIPTION

UsSCs PID

REMARKS

20

100

100

60

60

10

94

11

100

Brown

~0.5" sand lense at 39 and 39.6 ft bgs 0.0

3.4

0.0

0.9

0.2

11

0.0

0.0

0.0

0.0

0.0

0.0

Fine to medium SAND

SW

0.0

0.0

0.0

297

476

1037

3637

>9999

Interbedded SILT and fine SAND
DNAPL in sand lenses

SM/ML

1394

479

123

Wet

COMMENTS: Boring hand cleared to 5 feet bgs then advanced with track-mounted AMS 17-C Sonic drill rig using a 3-inch sampler

and 5-inch OD casing.

Collected soil samples from 16-17, 19-20, 42-43, 53.5-54.5, and 58-59 ft bgs for TCL VOCs plus TICs analysis.

BORING NO. :DEC-092D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-092D

PROJECT: Meeker Avenue - Site Characterization Phase VIl

SHEET: 3

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176465.00002

DEPTH
FEET

STRATA

SOIL

SAMPLE REC % CONSISTENCY
COLOR

NO.

BLOW ROD % ROCK
COUNT HARDNESS

MATERIAL
DESCRIPTION

UsSCs PID

REMARKS

IEEE

444
4444

Gray

Clayey SILT, varved 0.5-1" clay lenses 219

ML

172

Boring completed at 60 ft bgs.

COMMENTS: Boring hand cleared to 5 feet bgs then advanced with track-mounted AMS 17-C Sonic drill rig using a 3-inch sampler

and 5-inch OD casing.

Collected soil samples from 16-17, 19-20, 42-43, 53.5-54.5, and 58-59 ft bgs for TCL VOCs plus TICs analysis.

BORING NO. :DEC-092D




DRILLING SUMMARY
Geologist: Flush Mount
S. McCabe Protective Casing and Lockable Cap
Drilling Company:
Aquifer Drilling and Testing, Inc. Elevation 20.68 Ground Level
Driller: Elevation 20.42 BOREHOLE
J. McGill 6 inch dia.
Rig Make/Model: 60 feet length
AMS 17-C Sonic
Date:
7/10/2012
GEOLOGIC LOG D SS CASING
2 inch dia.
Depth(ft.) Description E 48 feet length
See Boring Log for P
Lithologic Description.
T
H
(FT)
SS SCREEN
2 inch dia.
10 feet length
58.0
SS SUMP
60.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting:  46.0-60.0 ft
Surface: 8" Flush mount steel grade box |Type: 2" Stainless Steel
SEAL MATERIAL
Monitor: 2" Stainless Steel Slot Size: 0.010" Continuous Wrap Type: Bentonite Setting: 2.0-46.0 ft
COMMENTS: LEGEND
Cement/Bentonite Grout
_ Bentonite Seal
I:l Silica Sandpack
Client: NYSDEC Meeker Avenue Site Characterization [Project No.: 11176465.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-092D

\\S0212k35909\exchange\lfkovich, Tim\Meeker - Site Characterization\Appendix F - Monitoring Well Const. Logs\Meeker SC Phase VII - Well Construction Logs

DEC-092D




TEST BORING LOG
Corporation BORING NO.: DEC-136D
PROJECT/PROJECT LOCATION: Spic & Span Cleaners and Dyers Site - Pilot Study SHEET: 1 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359.00005
BORING CONTRACTOR: Glacier Drilling LLC NORTHING: 204234.594 EASTING: 1000321.521
GROUNDWATER: 17 ft bgs CAS. SAMPLER | CORE TUBE GROUND ELEVATION: 21.07 ft
DATE TIME LEVEL TYPE TYPE DATE STARTED: 01/21/15
DIA. DATE FINISHED: 02/05/15
WT. DRILLER: M. Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SolL MATERIAL
DEPTH | srRATA BLOW COLOR |CONSISTENCY uscs | PD REMARKS
FEET NO. RQD% ROCK DESCRIPTION
COUNT
HARDNESS
0— -
Lt Gry Concrete Boring hand
o CONCRETE Fill 00 | Gieared to 5 f
b Brown bgs.
FILL: fine to medium sandy silt, trace 0.0
N clay, gravel, and cobbles 00
0.0
0.0
-5— QL )
. <> Brown SILT, some fine to medium sand and fine ML 0.3 Moist
1 XO to medium gravel, trace clay and
N A: cobbles 24
. Q<> 1 100 6.8
8.7
i XOA
CAK 7.2
a0 A

O<> _ 15.0
1Pp Q"c Vellowsh

| > <> 2 100 8.5
_ XOA Gtroay 10.1
: QC Brown 55.6

154 ' <> 6.7
. XOA '

8.1
1 L Fine to medium SAND sw Wet
o 3 100 2.0
0.8
0.1
-20 — — Q D
. Q SILT, some fine to medium sand and fine 0.2
I " <> to medium gravel, trace clay and
O cobbles 0.2
1 N
. QC 4 100 0.2

0.4

i &
. XOA 0.2
) . Q/\ 0.2

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil samples from 19.5 to 20 and 54.5 to 55 ft bgs for TCL VOCs plus TICs analysis.

BORING NO.: DEC-136D




TEST BORING LOG

Corporation BORING NO.: DEC-136D
PROJECT: Spic & Span Cleaners and Dyers - Pilot Study SHEET: 2 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176359.00005

SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS

0.2

QC 5 100 0.2

14

X ), / Gray 0.4

0.7

XS
()
Dk Brn Fine to medium SAND, some silt sw 02

1 B Lt several 1" layers of sandy silt with trace
IR Brown fine gravel from 37.7 to 38.5' 0.2

0.2

40— |- | 7 100
0.2

0.2

0.2

0.4

0.2

Brown 01

0.1

8 100 0.1

0.1

0.2

0.2

[ — ] SILT, trace fine sand ML 0.2

I several 1 to 2" layers of dark brown silty 0.2

— — clay from 53.5 to 54.5 288

Boring completed at 55 ft bgs.

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil samples from 19.5 to 20 and 54.5 to 55 ft bgs for TCL VOCs plus TICs analysis.

BORING NO.: DEC-136D




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 20.82 ft Ground Level
Driller: Elevation 20.41 ft AUGERHOLE
M. Schock 6 inch dia.
Rig Make/Model: 1.0 29.5  feetlength
8140 LS Sonic Rig
Date:
2/2/2015
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 125 feetlength
See Boring Log DEC-136D P 12.5
for Lithologic Description
T
H
(FT)
SS SCREEN
2 inch dia.
15 feet length
27.5
SS SUMP
29.5 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 10.5-27.5 ft
SEAL MATERIAL
Type: Bentonite Setting: 3.0-10.5ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Chips
Type: Bentonite Setting: 27.5-29.5 ft
Pellets
COMMENTS: LEGEND
Concrete
Bentonite Chips
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 15 . N6 . 11176359.00005
Dyers Site - Pilot Study
. MONITORING WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  DEC-136

J:\Projects\11176359\EXCEL\Pilot Test\Well Construction Logs\Well Construction Logs SPIC and SPAN Jan. 2015.xls - DEC-136




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 21.07 ft Ground Level
Driller: Elevation 20.67 ft AUGERHOLE
M. Schock 6 inch dia.
Rig Make/Model: 1.0 55 feet length
8140 LS Sonic Rig
Date:
1/22/2015
GEOLOGIC LOG D PVC RISER
2 inch dia.
Depth(ft.) Description E 43 feet length
See DEC-136D Boring Log P
for Lithologic Description
T
H
43.0
(FT)
SS SCREEN
2 inch dia.
10 feet length
53.0
SS SUMP
55.0 2 inch dia.
2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #1 Sand Setting: 1.0-3.0 ft
Surface: 8" Flush mount steel grade box |[Type: 2" Stainless Steel 43.0-53.0 ft
SEAL MATERIAL
Type: Bentonite Setting:  3.0-39.0 ft
Riser: 2" Sch 40 PVC Slot Size: 0.010" - Continuous wrap Grout
Type: Bentonite Setting:  39.0-41.0 ft
Pellets 53.0-55.0 ft
COMMENTS: LEGEND
Concrete
Bentonite Grout
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 1 . N6 . 11176359.00005

Dyers Site - Pilot Study

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-136D
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TEST BORING LOG

Corporation BORING NO.: EW-01
PROJECT/PROJECT LOCATION: Spic & Span Cleaners and Dyers Site - Pilot Study SHEET: 1 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359.00005

BORING CONTRACTOR: Glacier Drilling LLC

NORTHING:204281.258

EASTING: 1000321.225

GROUNDWATER: 19 ft bgs CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 20.61 ft
DATE TIME LEVEL TYPE TYPE DATE STARTED: 02/03/15
DIA. DATE FINISHED: 02/03/15
WT. DRILLER: M. Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SOlL MATERIAL
DEPTH | srRATA BLOW COLOR |CONSISTENCY uscs | PD REMARKS
FEET NO. ROD% ROCK DESCRIPTION
COUNT
HARDNESS
0— -
Lt Gry Concrete Boring hand
> CONCRETE 0.0 cleared to 5 ft
a1 I i Dk Brn SWIGW bgs.
M Lt Fine to coarse SAND and fine to medium ML 3.3 Moist
7 . QC Brown GRAVEL, some silt 5
7 - <> SILT, some fine to medium sand, trace 15
| XO clay and cobbles :
4 15
s LA _
: : Brown trace to some fine to coarse sand and 0.6
_ O<> fine to medium gravel
\\_ 4 08
7] A Brown Petroleum-like
Q 1 1 100 e 189 odor
N : <> Gray 11
i XO A Yellowish '
o : Brown 10
-10 — ' Q .
Oy
%
' Q<> 2 100 Gray 0.4
| XOA 03
e 03
-15 — > '
O<> 161
N
. Q< 162
- <> 499
XOA 186
7 R : ) SW Wet
U Fine to medium SAND 2,440 Mod:rate
-20 — R 3 100 Feiowish 1744 solvent-like
S Brown ' odor
T A M ) ; SW/ML slight solvent-
: <> Fine to medium SAND and SILT, some 556 e oo
1 O fine to medium gravel
X A 311
1 [TA G T ST - ML
<& ] ray SILT, some fine to medium sand and fine 181
N : <> to medium gravel
®
-25 —
: (\C 18
COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil sample from 7 to 7.5 ft bgs for TCL VOCs plus TICs analysis.
BORING NO.: EW-01




TEST BORING LOG
Corporation BORING NO.: EW-01
PROJECT: Spic & Span Cleaners and Dyers - Pilot Study SHEET: 2 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176359.00005
SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
O
X_ . A 3.9
. <&<> 2.2
5.2
XOA
-30 — o 4 100
. QC 1.3
. <> 1.0
. l( )A
QG
- <> 1.2
XOA 1.8
-35 7 >_ \1[ ___________________________ SWIML
. <> Fine to medium SAND and SILT
i O 14.9
N
N L . . . SW 2,245 St
R Fine to medium SAND, some silt, trace So,\,ég?_ﬁke
B R fine gravel odor
-40 — 5 30
-45 — .
solvent-like
2,169 odor
— Vatuttateieieedede ettt \
Fine to medium SAND and SILT, trace SW/ML 7,846
E fine to medium gravel
: : 6 100 F=—— = fmmmmm e 1,396
— A Brown Fine to medium SAND, trace fine gravel sw
1,849
1,480
-50 —
15,000
1,611
7 100 1,300
1,750
15,000
-55 — ]
Bl SILT ML 3,111
[ — ] 1732
1 B —A 1/2" clay layers at 56 and 57.8'
| —— ] 8 100 1,345

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil sample from 7 to 7.5 ft bgs for TCL VOCs plus TICs analysis.

BORING NO.: EW-01




Corporation

TEST BORING LOG

BORING NO. :

EW-01

PROJECT: Spic & Span Cleaners and Dyers - Pilot Study

SHEET: 3

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176359.00005

SolL
DEPTH SAMPLE REC % CONSISTENCY
STRATA COLOR

FEET NO. BLOW RQD % ROCK
COUNT HARDNESS

MATERIAL
DESCRIPTION

USCS PID

REMARKS

-60 —

trace fine sand

966

15,000
242

Boring completed at 60 ft bgs.

-90 —

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.

Collected soil sample from 7 to 7.5 ft bgs for TCL VOCs plus TICs analysis.

BORING NO.: EW-01




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 20.61 ft Ground Level
Driller: Elevation  20.18 ft AUGERHOLE
M. Schock 8 inch dia.
Rig Make/Model: 1.0 60 feet length
8140 LS Sonic Rig
Date:
2/3/2015
GEOLOGIC LOG D PVC RISER
4 inch dia.
Depth(ft.) Description E 40 feet length
See Boring Log EW-01 for P
Lithologic Description
T
H
40.0
(FT)
SS SCREEN
4 inch dia.
15 feet length
55.0
SS SUMP
57.0 4 inch dia.
2 feet length
60.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #3 Sand Setting:  1.0-2.0 ft
Surface: 8" Flush mount steel grade box |Type: 4" Stainless Steel 38.0-55.0 ft
SEAL MATERIAL
Type: Bentonite Setting:  2.0-36.0 ft
Riser: 4" Sch 40 PVC Slot Size:  0.020" - Continuous wrap Grout
Type: Bentonite Setting:  36.0-38.0 ft
Pellets 55.0-57.0 ft
Type: Bentonite Setting:  57.0-60.0 ft
Chips
COMMENTS: LEGEND
Borehole drilled to 57 ft below ground surface (bgs). Backfilled with bentonite chips Concrete

from 60 to 57 ft bgs.

Bentonite Grout

_ Bentonite Pellets

Bentonite Chips

I:l Silica Sandpack

Client: NYSDEC

Former Spic & Span Cleaners and
Dyers Site - Pilot Study

Project No.: 11176359.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: EW-01
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TEST BORING LOG
Corporation BORING NO.: EW-02
PROJECT/PROJECT LOCATION: Spic & Span Cleaners and Dyers Site - Pilot Study SHEET: 1 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176359.00005
BORING CONTRACTOR: Glacier Drilling LLC NORTHING:204263.811 EASTING: 1000317.024
GROUNDWATER:19.6 ft bgs CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 20.84 ft
DATE TIME LEVEL TYPE TYPE DATE STARTED: 02/04/15
DIA. DATE FINISHED: 02/05/15
WT. DRILLER: M. Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SOlL MATERIAL
DEPTH | srRATA BLOW COLOR |CONSISTENCY uscs | PD REMARKS
FEET NO. ROD% ROCK DESCRIPTION
COUNT
HARDNESS
0— -
Lt Concrete Boring hand
Gray Concrete 0.0 cleared to 5 ft
7] Red Fill bgs.
FILL: brick and concrete 0.0
0.0
N = .
. <> Brown Fine to medium Sandy SILT, some fine ML 0.0
N O to coarse gravel, trace cobbles
X A 0.0
-5— o= { ——————————————————————————— - Moist
: <&< SILT, some to trace fine to medium sand 3.1
1 : . and fine to medium gravel, trace clay
i XO<> 1 100 lYellowish| 1.0 Chemical
Brown odor
| - A< Mottling 71.8
y Q . " . ' 188
| g <> 2 100 ~1" gray silty sand layer from 9.8 to 9.85
C ) 102
-10 — X . 4
. Q 42.3
O<> cray 6.7
1 Nz
. Q< 3 100 0.3
- <> 0.1
XOA 0.8
154 Brown ) . : SW Strong
o Fine to medium SAND, trace fine to 2,137 solvent.like
_ ST medium gravel odor
e 2,450
S 4 100 5,854
] ' Q . YeBI:ngvfh SILT, some fine to medium sand and fine ML 10,650
i : <> to medium gravel
XO 12,460
20+ P4 Gray 15.000 Wet
- QC 15,000
O<> 1,004
N\
. Q< 843
., <> 7
XOA 167
-25 — : Q 5 80
& C 244
_ ~ /N

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil sample from 57 to 57.5 ft bgs for TCL VOCs plus TICs analysis.

BORING NO. : EW-02




TEST BORING LOG
Corporation BORING NO.: EW-02
PROJECT: Spic & Span Cleaners and Dyers - Pilot Study SHEET: 2 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176359.00005
soIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
\ N 185
i A

: QC 90.3

20 : QC 23.4

1L QC 1..0

] (O5
i QC 0.5

ey i
1 ﬁ:<x<§
NS
ol Lo

@ -
1 bS5 T
| XOA 16
- —_ Qg 7 100 4

. XOA i

A Brown W 0.8
N oL Fine to medium SAND, trace silt and fine

gravel 17

2.2

1.7

Solvent-like

453 odor

1,711

2,816

15,000

15,000
55 — - - 8 100
r-----14=-- 1 | 0 fpTmmmmmmmmTm—————————————== SP 15,000
I L Fine SAND, trace silt

15,000

15,000 Strong

4 SILT, trace very fine sand ML

COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil sample from 57 to 57.5 ft bgs for TCL VOCs plus TICs analysis.

BORING NO. : EW-02




Corporation

TEST BORING LOG

BORING NO. :

EW-02

PROJECT: Spic & Span Cleaners and Dyers - Pilot Study

SHEET: 3

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176359.00005

SOIL
DEPTH SAMPLE REC % CONSISTENCY MATERIAL
STRATA COLOR uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
:_:_: 15,000 solvent-like
4 L ——] dark brown silty clay lens from 59.5 to odor
| —  — 59.7' 15,000
-60 —
Boring completed at 60 ft bgs.
-65 —
-70 —
-75 —
-80 —
-85 —
_90 —
COMMENTS: Boring hand cleared to 5 ft bgs then advanced with track-mounted Geoprobe 8140 LS Sonic drill rig.
Collected soil sample from 57 to 57.5 ft bgs for TCL VOCs plus TICs analysis.
BORING NO. : EW-02




DRILLING SUMMARY
Geologist: Flush Mount
J. Boyd Protective Casing and Lockable Cap
Drilling Company:
Glacier Drilling Elevation 20.84 ft Ground Level
Driller: Elevation 19.85 ft AUGERHOLE
M. Schock 8 inch dia.
Rig Make/Model: 1.0 61 feet length
8140 LS Sonic Rig
Date:
2/4/2015
GEOLOGIC LOG D PVC RISER
4 inch dia.
Depth(ft.) Description E 43.5 feet length
See Boring Log EW-02 for P
Lithologic Description
T
H
43.5
(FT)
SS SCREEN
4 inch dia.
15 feet length
58.5
SS SUMP
60.5 4 inch dia.
61.0 2 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #3 Sand Setting: 1.0-2.0 ft
Surface: 8" Flush mount steel grade box |[Type: 4" Stainless Steel 39.5-58.5 ft
SEAL MATERIAL
Type: Bentonite Setting: 2.0-37.5ft
Riser: 4" Sch 40 PVC Slot Size: 0.020" - Continuous wrap Grout
Type: Bentonite Setting: 37.5-39.5 ft
Pellets 58.5-61.0 ft
COMMENTS: LEGEND
Concrete
Bentonite Grout
_ Bentonite Pellets
I:l Silica Sandpack
Client: NYSDEC Former Spic & Span Cleaners and 1 . N6 . 11176359.00005
Dyers Site - Pilot Study
. MONITORING WELL CONSTRUCTION
URS Corporation DETAILS Well Number:  EW-02
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Corporation

TEST BORING LOG

BORING NO.: EW-03

PROJECT/PROJECT LOCATION: Meeker Avenue - Spic & Span

SHEET: 1 OF 1

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 60429463

BORING CONTRACTOR: Cascade Drilling

NORTHING:204260.0821

EASTING: 1000317.6875

GROUNDWATER: 18.5' bgs CAS. SAMPLER | CORE TUBE GROUND ELEVATION: 20.74
DATE TIME LEVEL TYPE TYPE DATE STARTED: 11/9/2016
DIA. DATE FINISHED: 11/11/2016
WT. DRILLER: M. Schock
FALL GEOLOGIST: J. Christopher
* POCKET PENETROMETER READING REVIEWED BY: K. McGovern
SAMPLE REC% SOlL MATERIAL
DEPTH | s