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Introduction

Lu Engineers has prepared this report to summarize findings of recent soil and groundwater
sampling events completed at 471 and 485 Hague Street (the “Site”) in the City of Rochester,
Monroe County, New York (Figure 1). The Site is located on the corner of Jay and Hague Street,
in a predominantly urban area.
Historical soil and groundwater sampling by LaBella Asscociates, D.P.C. (Labella) indicated the
presence of several chlorinated volatile organic compounds (cVOCs) in soil and groundwater
including:
•
•
•
•

1,1,1- trichloroethane (1,1,1-TCA),
1,2- dichlorobenzene,
cis-1,2- dichloroethene (cis-1,2-DCE),
tetrachloroethene (PCE), and
• richloroethene (TCE).

Subsequently, Lu Engineers performed a remedial action, followed by groundwater sampling in
June 2018. Groundwater and soil sampling was completed again on September 17, 2018 and
October 15, 2018, respectively, to document and analyze the effects of additional remedial
action taken against the targeted constituents. This report presents the most recent sample
results and conclusions.
It is noted that cVOC concentrations observed in soil and groundwater on this property do not
meet NYSDEC or USEPA notification requirements.

1.1

Background

The site consists of two parcels totaling approximately 1.89 acres, and is currently in use as a
furniture manufacturing business.
A Phase I Site Assessment by LaBella cited historical use of the property as a gasoline filling
station, automotive repair shop, as well as the former presence of underground storage tanks
as potential sources of contamination.
Three bedrock/overburden interface wells (IW-01, IW-02, and IW-03) were installed in the
parking lot south and east of the machine shop on January 18th and 19th 2017, as part of a
Phase II Environmental Site Assessment completed by LaBella, which included soil and
groundwater sampling. Three (3) monitoring wells (GPMW-21, GPMW-25, GPMW-27) were also
installed into Geoprobe® borings located inside the wood shop. The Site Layout Plan (Figure 2)
shows all well locations.
In March 2018, Lu Engineers conducted an in-situ remediation material injection event to
address subsurface contamination at the site (Figure 2). Roughly 1,000 pounds PersulfOx™ was
injected into the subsurface at twelve (12) locations to oxidize chlorinated compounds across
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the impacted area of the Site. An Underground Injection Control Permit was obtained from the
U.S. Environmental Protection Agency (USEPA) prior to injections. A copy is included as
Attachment A. Refer to Attachment B for a detailed summary of the injection process.
To supplement injections, twelve (12) 18-inch RemOx® SR+ISCO permanganate cylinders were
installed (August 2018) into the interface wells located in the parking lot of the site. Summary
of the cylinder install and details about the oxidants used are outlined in Attachment D.

2.0

Post-Injection Groundwater Monitoring Activities

Lu Engineers performed groundwater sampling in June 2018 (see Attachment C for June 2018
Report), and on September 17, 2018. It is noted that groundwater samples were collected from
GPMW-21 and GPMW-25 on October 15, 2018 to account for GPMW-21 being dry during the
September sampling event (sample from GPMW-25 collected in October as a reference for
general concentration levels). Samples were analyzed for previously detected constituents in
exceedance of NYSDEC Part 703.5 Class GA Ambient Groundwater Quality Standard Baseline
Parameters (AWQS) (Table 2).

2.1

Groundwater Elevations

Prior to all sampling events, water levels at each well were measured with reference to the
inner casing elevation and recorded on field data sheets (Attachment F). Water elevation data
in feet are summarized in Table 1, and inferred groundwater flow patterns are shown on Figure
3. Based on previous groundwater sampling data, it is concluded there is an extremely low
hydraulic gradient at the site, with groundwater generally flowing northward.

2.2

Groundwater Sampling Procedures

Groundwater samples were obtained using low-flow purging and sampling techniques, in
accordance with USEPA Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures
(Puls and Barcelona, 1996). Well samples were collected using a GeoTech Peristaltic Pump.
Dedicated polyethylene tubing was used for each well.
Field parameters including pH, conductivity, dissolved oxygen (DO), oxidation-reduction
potential (ORP), and temperature, were measured using a YSI Professional Plus water quality
meter with a flow-through cell and recorded on groundwater sampling field logs in five (5)
minute intervals. Turbidity was measured with a LaMotte 2020we turbidity meter.
Permanganate cylinders were removed from wells ten (10) days before sampling to allow
groundwater conditions to stabilize prior to purging and sampling. All field logs are included as
Attachment F.
Once field parameters stabilized, the samples were collected, placed in a cooler pre-chilled with
ice, and delivered to the analytical laboratory, Paradigm Environmental, in Rochester, NY.
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Post-Injection Soil Sampling

Lu Engineers performed one round of post-injection soil sampling on October 15, 2018.
Samples were analyzed for previously detected constituents in exceedance of NYSDEC Part 3756.8(a) Unrestricted Use Soil Cleanup Objectives (SCOs), as well as contaminants which have
historically exceeded applicable groundwater standards.

3.1

Soil Sampling Procedures

To observe effectiveness of remedial actions, soil samples were collected from locations of soil
borings previously completed by LaBella (GP-20, GP-22, and GPMW-25; see Figure 3). TREC
Environmental Inc. was subcontracted to perform all Geoprobe® soil borings with oversight
from Lu Engineers.
Prior to using the Geoprobe®, TREC cored through the existing concrete floor with a hand held
drill; afterwards, the Geoprobe® was moved into position and boring commenced. All soils were
screened with a photoionization detector (PID) and logged by qualified Lu Engineers personnel.
Soils on site vary from silty sand to clay with some gravel; soil boring logs are included as
Attachment E.
Borings were advanced to a depth of twelve (12) feet below ground surface, and one (1) soil
sample was collected from pre-determined depths ranging from ten and a half (10.5) to twelve
(12) feet. After samples were collected, they were placed in a cooler pre-chilled with ice, and
delivered to the analytical laboratory, Paradigm Environmental, in Rochester, NY.

4.0

Analytical Results

Significant reductions in concentrations of VOCs have been observed since the commencement
of remediation. Groundwater sample results are compared to applicable NYSDEC Part 703.5
Class GA AWQS Baseline Parameters in Table 2. Soil results are compared to NYSDEC Part 3756.8(a) Unrestricted Use SCOs in Table 3. Note that both soil and groundwater results reported
for February 2017 were taken and first reported by Labella. Laboratory analytical reports for
samples taken by Lu Engineers in June 2018 are included in Attachment C. Laboratory analytical
reports for samples taken by Lu Engineers in September and October 2018 are included as
Attachment G.

4.1

Groundwater

Groundwater at IW-03 yielded decreased concentrations of PCE and TCE since June 2018
sampling; cis-1,2-DCE levels slightly increased, likely due to the breakdown of parent
constituents (PCE and TCE). GPMW-21 and GPMW-25 exhibited slightly increased
concentrations of constituents (TCE and 1,1,1-TCA at GPMW-21, and TCE at GPMW-25) barely
exceeding NYCRR Part 703.5 Class GA AWQS. The slight increases in concentrations of these
constituents are possibly due to the lower groundwater elevations observed in October (Table
1). Samples from IW-01, IW-02, and GPMW-27 did not contain target constituents in
exceedance of NYCRR Part 703.5 AWQS. Refer to Table 2 for summary of groundwater
analytical data.
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Soil

All previously observed exceedances in soil samples have been reduced to below NYSDEC Part
375-6.8(a) Unrestricted Use SCOs. Refer to Table 3 for summary of soil analytical data.

5.0

Conclusions

Significant reductions in chlorinated volatile organic compounds have occurred across the study
area since the March 2018 injections and August 2018 permanganate cylinder installations.
Reduction of cVOC concentrations in soils to levels below current NYSDEC site use criteria
indicates “source area” cVOCs beneath the building slab are not likely to be present. Therefore,
additional release of dissolved phase cVOCs into groundwater is not anticipated. Further
reductions in concentrations of cVOCs in groundwater (and soil) are anticipated as the cylinders
continue to release permanganate over the coming months.
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Tables

Table 1- Groundwater Elevation
Sampling Round:
Well ID
IW-1
IW-2
IW-3
GPMW-21
GPMW-25
GPMW-27

Well Elevation*
99.52
99.32
99.32
100
99.99
99.89

Mar-20181
2

dtw
12.38
12.21
12.25
4.08
4.55
3.7

Jun-18
3

gwe
87.14
87.11
87.07
95.92
95.41
96.185

1- March 2018 well survey. No samples taken
2- Depth to water (ft.)
3- Groundwater elevation (ft.)
*- Top of PVC. Based off arbitrary benchmark of 100'

Sep-18

Oct-18

dtw

gwe

dtw

gwe

dtw

gwe

12.6
12.47
12.57
5.63
5.58
5.73

86.92
86.85
86.75
94.37
94.41
94.16

11.68
11.66
11.8
5.39
5.02
5.1

87.84
87.66
87.52
94.61
94.97
94.79

n/a
n/a
n/a
6.46
6.48
6.41

n/a
n/a
n/a
93.54
93.51
93.48

Table 2- Groundwater Sample Results
Detected Parameter List
1,1,1 - Trichloroethane
1,3- Dichlorobenzene
cis-1,2- Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

IW-02

IW-01

NYSDEC Ambient GW
Quality Standard1

2/13/2017

6/6/2018

9/17/2018

10/15/2018

2/13/2017

6/6/2018

9/17/2018

10/15/2018

5
3
5
5
5
2

< 2.0
< 2.0
2.63
< 2.0
< 2.0
NS

< 2.0
< 2.0
4.92
< 2.0
< 2.0
NS

< 2.0
< 2.0
3.19
< 2.0
< 2.0
NS

NS
NS
NS
NS
NS
NS

< 2.0
1.43
6.02
< 2.0
2.04
NS

< 2.0
< 2.0
4.33
< 2.0
2.65
NS

< 2.0
< 2.0
< 2.0
< 2.0
< 2.0
NS

NS
NS
NS
NS
NS
NS

1 - Values listed in PPB
NYDEC = New York State Department of Environmental Conservation
PPB = Parts Per Billion
NS = No sample collected.
Exceeds 6 NYCRR Part 703.5 Class GA Ambient Groundwater Standard or Guidance Value

Table 2- Groundwater Sample Results
Detected Parameter List
1,1,1 - Trichloroethane
1,3- Dichlorobenzene
cis-1,2- Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

IW-03

GPMW-21

NYSDEC Ambient GW
Quality Standard1

2/13/2017

6/6/2018

9/17/2018

10/15/2018

2/13/2017

6/6/2018

9/17/2018

10/15/2018

5
3
5
5
5
2

< 2.0
7.16
131.00
19.50
21.00
NS

< 2.0
< 2.0
135.00
33.90
66.20
NS

< 2.0
< 2.0
145.00
13.60
18.30
NS

NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

2.18
< 2.0
< 2.0
< 2.0
11.20
NS

NS
NS
NS
NS
NS
NS

5.32
< 2.00
< 2.00
< 2.00
12
< 2.00

1 - Values listed in PPB
NYDEC = New York State Department of Environmental Con ervation
PPB = Parts Per Billion
NS = No sample collected.
Exceeds 6 NYCRR Part 703.5 Class GA Ambient Groundwater Standard or Guidance Value

Table 2- Groundwater Sample Results
Detected Parameter List
1,1,1 - Trichloroethane
1,3- Dichlorobenzene
cis-1,2- Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

GPMW-25

GPMW-27

NYSDEC Ambient GW
Quality Standard1

2/13/2017

6/6/2018

9/17/2018

10/15/2018

2/13/2017

6/6/2018

9/17/2018

10/15/2018

5
3
5
5
5
2

< 2.0
5.50
< 2.0
< 2.0
29.60
NS

NS
NS
NS
NS
NS
NS

< 2.0
< 2.0
< 2.0
< 2.0
5.50
NS

< 2.00
< 2.00
< 2.00
< 2.00
6.87
< 2.00

6.20
< 2.0
< 2.0
< 2.0
29.50
NS

5.91
< 2.0
< 2.0
< 2.0
8.65
NS

< 2.0
< 2.0
< 2.0
< 2.0
4.08
NS

NS
NS
NS
NS
NS
NS

1 - Values listed in PPB
NYDEC = New York State Department of Environmental Con ervation
PPB = Parts Per Billion
NS = No sample collected.
Exceeds 6 NYCRR Part 703.5 Class GA Ambient Groundwater Standard or Guidance Value

Table 3- Soil Sample Results
Detected Parameter List
1,1,1 - Trichloroethane
1,3- Dichlorobenzene
cis-1,2- Dichloroethene
Tetrachloroethene
Trichloroethene
Vinyl chloride

NYSDEC Unrestricted
Use SCOs1

2/13/2017

680
2400
250
1300
470
20

ND
3.82
131.00
ND
1320
ND

GP-20
6/6/2018
9/17/2018 10/15/2018 2/13/2017
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

< 7.58
< 7.58
< 7.58
< 7.58
424
< 7.58

1 - Values listed in PPB
NYDEC = New York State Department of Environmental Conservation
PPB = Parts Per Billion
NS = No sample collected.
ND= Not detected
Exceeds 6 NYCRR Part 375-6.8(a) Unrestricted Use Soil Cleanup Objectives

ND
3.00
ND
ND
1470
ND

GP-22
6/6/2018 9/17/2018 10/15/2018 2/13/2017
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

< 6.43
< 6.43
< 6.43
< 6.43
354
< 6.43

ND
2.34
1.67
ND
2760
ND

GP-25 (GPMW-25)
6/6/2018 9/17/2018 10/15/2018
NS
NS
NS
NS
NS
NS

NS
NS
NS
NS
NS
NS

8.16
< 7.77
< 7.77
26.90
8.38
< 7.77
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Figure 1. Site Location Plan
471 & 485 Hague Street
Rochester, New York
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Figure 2. Site Layout Plan
471 & 485 Hague Street
Rochester, New York
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1,3- Dichlorobenzene: 5.5 PPB
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--------------------------------------
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TCE: ..... 11.2 PPB
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February 2017
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No sample taken
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Figure 3. September & October 2018 Sample Results
471 & 485 Hague Street
Rochester, NY
Monroe County
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Attachment AInjection Control Permit

Type or print all information. See reverse for instructions.

OMB No. 2040-0042

INVENTORY OF INJECTION WELLS

1. DATE PREPARED

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF GROUND WATER AND DRINKING WATER

(Year, Month, Day)

Approval Expires 12/31/2018

2. FACILITY ID NUMBER

18-01-10

(This information is collected under the authority of the Safe Drinking Water Act)

PAPERWORK REDUCTION ACT NOTICE

3. TRANSACTION TYPE

The public reporting burden for this collection of information is estimated at about 0.5 hour per response, including time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection
of information. Send comments regarding the burden estimate or any other aspect of this collection of information, includingsuggestions
for reducing this burden, Director, Collection Strategies Division (2822), U.S. Environmental Protection Agency, 1200 Pennsylvania Avenue,
NW, Washington, DC 20460, and to the Office of Management and Budget, Paperwork Reduction Project, Washington, DC20503.

(Please mark one of the following)

Deletion

First Time Entry

✔

Entry Change

Replacement

4. FACILITY NAME AND LOCATION
A. NAME (last, first, and middle initial)

C. LATITUDE

DEG

Jay Hague Properties, LLC

MIN

43

B. STREET ADDRESS/ROUTE NUMBER

D. LONGITUDE

MIN

77

F. CITY/TOWN

G. STATE

Rochester

H. ZIP CODE

14606

NY

36 . 02

09

DEG

485 Hague Street

E. TOWNSHIP/RANGE

SEC

TOWNSHIP

RANGE

SECT

1/4 SECT

NA

NA

NA

NA

SEC

38

50 . 07
I. NUMERIC
COUNTY CODE

NA

J. INDIAN LAND
(mark "x")

055

Yes

No

5. LEGAL CONTACT:
A. TYPE (mark "x")

✘

Owner

B. NAME (last, first, and middle initial)
Operator

C. PHONE
(area code
and number)

Jay Hague Properties, LLC

D. ORGANIZATION

E. STREET/P.O. BOX

I. OWNERSHIP (mark "x")

12 Walnut Hill Drive
F. CITY/TOWN

G. STATE

✘

H. ZIP CODE

14526

NY

Penfield

(585) 409-9885

NA

PRIVATE

PUBLIC

STATE

FEDERAL

SPECIFY OTHER

6. WELL INFORMATION:
A. CLASS
AND
TYPE

5

B. NUMBER OF WELLS
COMM

NON-COMM

8

C. TOTAL
NUMBER
OF WELLS

8
0

D. WELL OPERATION STATUS
UC

AC

TA

PA

COMMENTS (Optional):
AN

In-situ remediaion by using Regenesis PersulfOx. To be administered on-Site via eight (8)
direct-push geoprobe points to reduce low level on-site chlorinated solvent impacts. Attached Figure
1 illustrates the proposed injection locations. Attachment 1 calculates the proposed quantity of
remediation materials from the supplier.

0
KEY:

0

DEG = Degree
MIN = Minute
SEC = Second

0
0

0
EPA Form 7520-16 (Rev. 12-11)

SECT = Section
1/4 SECT = Quarter Section

COMM = Commercial
NON-COMM = Non-Commercial
AC = Active
UC = Under Construction
TA = Temporarily Abandoned
PA = Permanently Abandoned and Approved by State
AN = Permanently Abandoned and not Approved by State

INSTRUCTIONS AND DEFINITIONS
SECTION 1. DATE PREPARED: Enter date in order of year, month,
and day.

SECTION 4. FACILITY NAME & LOCATION (CONT’D.):
I.

SECTION 2. FACILITY ID NUMBER: In the first two spaces, insert
the appropriate U.S. Postal Service State Code. In the third space, insert
one of the following one letter alphabetic identifiers:
D - DUNS Number,
G - GSA Number, or
S - State Facility Number.
In the remaining spaces, insert the appropriate nine digit DUNS, GSA, or
State Facility Number. For example, A Federal facility (GSA 123456789) located in Virginia would be entered as : VAG123456789.

J.

SECTION 5. LEGAL CONTACT:
A.

SECTION 3. TRANSACTION TYPE: Place an “x” in the applicable

B.

box. See below for further instructions.
Deletion. Fill in the Facility ID Number.
First Time Entry. Fill in all the appropriate information.
Entry Change.
Fill in the Facility ID Number and the information
that has changed.
Replacement.

C.
D.

SECTION 4. FACILITY NAME AND LOCATION:
A.
B.
C.
D.
E.

F.
G.
H.

Name. Fill in the facility’s official or legal name.
Street Address. Self Explanatory.
Latitude. Enter the facility’s latitude (all latitudes assume
North Except for American Samoa).
Longitude. Enter the facility’s longitude (all longitudes assume
West except Guam).
Township/Range. Fill in the complete township and range.
The first 3 spaces are numerical and the fourth is a letter
(N,S,E,W) specifying a compass direction. A township is North
or South of the baseline, and a range is East or West of the
principal meridian (e.g., 132N, 343W).
City/Town. Self Explanatory.
State. Insert the U.S. Postal Service State abbreviation.
Zip Code. Insert the five digit zip code plus any extension.

Numeric County Code. Insert the numeric county code from
the Federal Information Processing Standards Publication (FIPS
Pub 6-1) June 15, 1970, U.S. Department of Commerce,
National Bureau of Standards. For Alaska, use the Census Division
Code developed by the U.S. Census Bureau.
Indian Land. Mark an “x” in the appropriate box (Yes or No)
to indicate if the facility is located on Indian land.

E.
F.
G.
H.
I.

Type. Mark an “x” in the appropriate box to indicate the type
of legal contact (Owner or Operator). For wells operated by lease,
the operator is the legal contact.
Name. Self Explanatory.
Phone. Self Explanatory.
Organization. If the legal contact is an individual, give the
name of the business organization to expedite mail distribution.
Street/P.O. Box. Self Explanatory.
City/Town. Self Explanatory.
State. Insert the U.S. Postal Service State abbreviation.
Zip Code. Insert the five digit zip code plus any extension.
Ownership. Place an “x” in the appropriate box to indicate
ownership status.

SECTION 6. WELL INFORMATION:
A.

B.

C.
D.

Class and Type. Fill in the Class and Type of injection wells
located at the listed facility. Use the most pertinent code
(specified below) to accurately describe each type of injection
well. For example, 2R for a Class II Enhanced Recovery Well, or
3M for a Class III Solution Mining Well, etc.
Number of Commercial and Non-Commercial Wells.
Enter the total number of commercial and non-commercial wells
for each Class/Type, as applicable.
Total Number of Wells. Enter the total number of injection
wells for each specified Class/Type.
Well Operation Status. Enter the number of wells for each
Class/Type under each operation status (see key on other side).

INJECTION WELL CLASS AND TYPE CODES
CLASS I Industrial, Municipal, and Radioactive Waste Disposal Wells
used to inject waste below the lowermost Underground Source of Drinking
Water (USDW).
TYPE

1I
1M

Non-Hazardous Industrial Disposal Well.
Non-Hazardous Municipal Disposal Well.

1H

Hazardous Waste Disposal Well injecting below the
lowermost USDW.
Radioactive Waste Disposal Well.
Other Class I Wells.

1R
1X

CLASS III (CONT’D.)
TYPE

3S
3T
3U
3X

Sulfur Mining Well by Frasch Process.
Geothermal Well.
Uranium Mining Well.
Other Class III Wells.

CLASS IV Wells that inject hazardous waste into/above USDWs.
TYPE

4H
4R

Hazardous Facility Injection Well.
Remediation Well at RCRA or CERCLA site.

CLASS II Oil and Gas Production and Storage Related Injection Wells.
CLASS V Any Underground Injection Well not included in Classes I
TYPE

2A
2D
2H
2R
2X

Annular Disposal Well.
Produced Fluid Disposal Well.
Hydrocarbon Storage Well.
Enhanced Recovery Well.
Other Class II Wells.

CLASS III Special Process Injection Wells.
TYPE

3G
3M

In Situ Gasification Well
Solution Mining Well.

EPA Form 7520-16 (Revised 12-11)

through IV.
TYPE

5A
5B
5C
5D
5E
5F
5G
5H
5I
5J

Industrial Well.
Beneficial Use Well.
Fluid Return Well.
Sewage Treatment Effluent Well.
Cesspools (non-domestic).
Septic Systems.
Experimental Technology Well.
Drainage Well.
Mine Backfill Well.
Waste Discharge Well.

PAPERWORK REDUCTION ACT The public reporting and record keeping burden for this collection of information is
estimated to average 0.5 hours per response. Burden means the total time, effort, or financial resource expended by
persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time
needed to review instructions; develop, acquire, install, and utilize technology and systems for the purposes of collecting,
validating, and verifying information, processing and maintaining information, and disclosing and providing information; adjust
the existing ways to comply with any previously applicable instructions and requirements; train personnel to be able to
respond to the collection of information; search data sources; complete and review the collection of information; and,
transmit or otherwise disclose the information. An agency may not conduct or sponsor, and a person is not required to
respond to, a collection of information unless it displays a currently valid OMB control number. Send comments on the
Agency’s need for this information, the accuracy of the provided burden estimates, and any suggested methods for
minimizing respondent burden, including the use of automated collection techniques to Director, Collection Strategies
Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW., Washington, D.C. 20460. Include the
OMB control number in any correspondence. Do not send the completed forms to this address.
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Attachment BInjection Summary Letter

March 23, 2018

Philip Collins and Stephen Anderson
Jay Hague Properties, LLC
12 Walnut Hill Dr.
Penfield, NY 14526
Re:

Post Injection Summary
485 Hague Street, Rochester, NY

Dear Messrs. Collins and Anderson:
Lu Engineers is pleased to submit this summary letter detailing one (1) in-situ remediation material injection
event at 485 Hague Street, Rochester, NY on March 19th and 20th, 2018. Injection work was performed in
accordance to the proposed scope of work.
Injection Based In-Situ Remediation
To address subsurface contamination at the site, a 12% solution of Regenesis Inc. PersulfOx™ was injected into
twelve (12) predetermined direct-push Geoprobe® points. Figure 2. illustrates the location of each injection
point.
PersulfOx™ is a single part, sodium persulfate (Na2S2O8 )-based in-situ chemical oxidation (ISCO) reagent, which
oxidizes a range of targeted constituents, including petroleum hydrocarbons and chlorinated compounds, by
means of sustained abiotic chemical oxidation reactions (PersulfOx™ Tech Document).
TREC Environmental, Inc. was subcontracted to perform the remediation material injection work with oversight
from Lu Engineers. On March 19th and 20th, 2018 1,100 pounds of PersulfOx™ was injected into twelve (12)
points, at the deepest part of the Geoprobe® well (approximately eleven (11) feet).
Lu Engineers marked out the proposed injection locations prior to commencement of activities (Figure 2.),
however, several points required relocation prior to and during injection work. Injection points 1, 5, and 7 were
relocated near their original locations to accommodate the equipment layout of the onsite wood shop. Injection
point 9 was moved fourteen (14) feet west due to an issue causing injection fluids to leak into the casing of
nearby interface well 3 (IW-3). Points 10 and 11 were moved eight (8) feet west to maintain even spacing (Figure
2.).
Prior to using the Geoprobe®, TREC Environmental Inc. bored through existing concrete/blacktop with a hand
held drill; afterwards, the Geoprobe® was moved into position and injection commenced. Each of the twelve
(12) injection points received a total of approximately 92 lbs. of PersulfOx™ mixed with 83 gallons of water
(obtained from an onsite spigot).

339 East Avenue, Suite 200, Rochester, NY 14604  P: 585.385.7417  F: 585.546.1634

March 23, 2018
485 Hague Street
Post Injection Summary
Following injection and removal of the Geoprobe® piping, the remaining bore holes were filled with either
concrete (points inside the wood shop) or asphalt patches (points in the parking lot).
Lu Engineers intends to perform post-injection groundwater sampling in June, 2018. Please let me know if you
have any questions or require additional information.
Regards,

Gregory L. Andrus, P.G., CHMM
Environmental Investigation/Remediation Group Leader
Figure 2. -- March 2018 Injection Points & Groundwater Contours
PersulfOx™ Tech Document
Regenesis 2018 Proposal

Lu Engineers © 2017

P a g e |2

.4

GP-26

96

=
&

97

.2

Point 06

.8

96. 4

= GPMW-25
&
@
A
.
!

96

=
&

95.6

GP-22

GP-22
Soil 10.5' - 12'
TCE 1,470 PPB

= GPMW-21
&
@
A

96

GPMW-25
Soil 10.5' - 12'
TCE 2,760 PPB
Groundwater
1,3- Dichlorobenzene 5.5PPB
TCE 29.6 PPB

96.4

!
.

!
.
Point 02
GP-20
Soil 11.5' - 12'
TCE 1,320 PPB

97

!
.

Point 03 Point 04

98

98

GP-20

.
!

GP-23

Point 01

=
&

.
!

= GPMW-27
&
@
A

Point 07

GP-24

98.

.
!

.
!

GPMW-27
Groundwater
1,1,1- TCA 6.2 PPB
TCE 29.5 PPB

.4

.
!

=
&

.
!

.6

8
GPMW-10
Groundwater
PCE 14.3 PPB
1,1,1- TCA 29.3 PPB
TCE 52.7 PPB

Point 05

=
&

GP-29

=
&

!
.

87. 07

.
!

Point 08

@
A

#
0

.
!

.
!
Point 09

.!
!
.

.
!
Point 10

Point 11

87. 08

IW-3
Groundwater
1,3- Dichlorobenzene 7.16 PPB
CIS- 1,2- DCE 131 PPB
PCE 19.5 PPB
TCE 21 PPB

87.09
87.1

IW-2
Groundwater
CIS- 1,2- DCE 6.02 PPB

87.11

@
A

Flow Direction
87.12

87.13

87. 1

#
0
@
A

4

!
.

Point 12

Abbreviations

Legend

@
A
@
A

Interface Well January 2017

=
&

Soil Boring 2017

Monitoring Well 2017

#
0

Monitoring Well November 2017

.
!

Proposed Injection Points

.
!

March 2018 Injection Points
Paint Storage Building
Groundwater Contour
Site Boundary

0

5

10

20

30

Feet
40

1 inch = 20 feet

±

Figure 2
March 2018 Injection Points & Groundwater Contours
485 Hague Street
Rochester, New York

DCE = Dichloroethene
PCE = Tetrachloroethene
TCA = Trichloroethane
TCE = Trichloroethane
PPB = Parts Per Billion
Note:
1. RED TEXT indicates NYSDEC
Part 703 Groundwater Standard or
NYSDEC Part 375 Unrestricted Use
Soil Cleanup Objectives

DATE: March 2018
SCALE: AS NOTED
DRAWN/CHECKED: BGS
DATA SOURCE: Pictometry
Client Provided Data

PersulfOx Technical Description
®

PersulfOx is an In Situ Chemical Oxidation (ISCO) reagent that destroys
organic contaminants found in groundwater and soil through powerful, yet
controlled, chemical reactions. A sodium persulfate-based technology
(ﬁgure 1), PersulfOx employs a patented catalyst to enhance the oxidative
destruction of both hydrocarbons and chlorinated contaminants in the
subsurface.
Typically, sodium persulfate is activated with the addition of heat, chelated
metals, hydrogen peroxide, or base in order to generate sulfate radicals.
These activation processes are inherently complex, costly and can pose
additional health and safety risks. In comparison, PersulfOx is a relatively
safe and easy-to-use ISCO agent with a built-in catalyst which activates the
persulfate component, generating contaminant-destroying free radicals
without the need for the addition of a separate activator. The equation
below shows the net complete oxidation of toluene, a constituent of
gasoline, by PersulfOx:

Example of PersulfOx

For a list of treatable contaminants with the use of PersulfOx, view the Range of Treatable Contaminants Guide

Chemical Composition
• Sodium Persulfate - CAS #7775-27-1
• Sodium Silicate - CAS #1344-09-8

Properties
• pH - 7 to 11.5 at 25°C
• Appearance – White, free-ﬂowing powder, clear to cloudy when mixed with water
• Odor – Not detectable
• Vapor Pressure – None
• Chemical Hazard Classiﬁcation - Class 5.1 Oxidizer

Storage and Handling Guidelines
Storage

Handling

Store locked up

Minimize dust generation and accumulation

Keep away from heat

Routine housekeeping should be instituted to
ensure that dust does not accumulate on surfaces

Store in a cool, dry place out of direct sunlight

PersulfOx Technical Description
®

Storage (continued)

Handling (continued)

Store in original tightly closed container

Avoid mixing with combustibles

Store in a well-ventilated place
Do not store near combustible materials
Store away from incompatible materials
Recommended to store at less than 40°C
Provide appropriate exhaust ventilation in places
where dust is formed

Avoid contamination
Keep away from clothing and other combustible
materials
Wear appropriate personal protective equipment
Avoid breathing dust
Avoid contact with eyes, skin, and clothing
Avoid prolonged exposure
Do not taste or swallow
When using, do not eat, drink or smoke
Wear appropriate personal protective equipment
Wash hands thoroughly after handling
Observe good industrial hygiene practices

Applications
• PersulfOx is mixed with water at a rate of 5% to 20% prior to application.
• For most applications, REGENESIS suggests a 10-15% solution. The resulting mixture has viscosity
similar to water.
• Injects into formation through direct push injection points, injection wells or other injection delivery systems.
Application instructions for this product are contained here PersulfOx Application Instructions.

Health and Safety
Material is relatively safe to handle; however, avoid contact with eyes, skin and clothing. OSHA Level D
personal protection equipment including: vinyl or rubber gloves, eye protection, and dust mask are recommended
when handling this product. Please review the Material Safety Data Sheet for additional storage, usage, and
handling requirements here: PersulfOx SDS.

©2015 All rights reserved. Regenesis and PersulfOx® are registered trademarks of Regenesis Bioremediation Products. All other trademarks are the property of their respective owners.

PersulfOx® Application Design Summary

Project Information
Hague Street
Rochester, NY
GPMW-25
Prepared For:

Ari Cheremeteff (Lu Engineers)
Target Treatment Zone (TTZ) Info
Unit

Value

ft2
ft
ft
ft
ft3
cy
--cm3/cm3
cm3/cm3
gals
gals
g/g
g/cm3
lb/ft3
lbs
ft/day
cm/sec
ft/ft
ft/day
ft/yr

600
7.0
12.0
5.0
3,000
111
silty sand
0.40
0.20
8,977
4,488
0.003
1.6
100
3.0E+05
10.0
3.53E-03
0.005
0.25
91

Sources of Oxidant Demand

Unit

Value

Sorbed Phase Contaminant Mass
Dissolved Phase Contaminant Mass
Total Contaminant Mass
Stoichiometric PersulfOx Demand
Engineering/Safety Factor
Stoichiometric PersulfOx Required
Additional Soil Oxidant Demand
SOD PersulfOx Required
Total PersulfOx Required

lbs
lbs
lbs
lbs
--lbs
g/kg
lbs
lbs

4
0.0
4
99
4.0
397
2.0
666
1,063

Treatment Area
Top Treat Depth
Bot Treat Depth
Vertical Treatment Interval
Treatment Zone Volume
Treatment Zone Volume
Soil Type
Porosity
Effective Porosity
Treatment Zone Pore Volume
Treatment Zone Effective Pore Volume
Fraction Organic Carbon (foc)
Soil Density
Soil Density
Soil Weight
Hydraulic Conductivity
Hydraulic Conductivity
Hydraulic Gradient
GW Velocity
GW Velocity

Application Dosing

PersulfOx Required

lbs

Field App. Instructions

GPMW-25

1,102

Application Method
Spacing Within Rows (ft)
Spacing Between Rows (ft)
Injection Points (per app.)
Number of Applications
Areal Extent (square ft)
Top Application Depth (ft bgs)
Bottom Application Depth (ft bgs)
PersulfOx to be Applied (lbs)
PersulfOx Solution %
Volume Water (gals)
Total Volume (gals)
Per Application Totals
PersulfOx per app. (lbs)
Volume Water per app. (gals)
Total Volume per app. (gals)

Direct Push
10
10
6
1
600
7
12
1,102
12%
968
1,024

Field Mixing Ratios
Water per Pt per app (gals)
161
PersulfOx per Pt per app (lbs)
184
Total Volume per Pt per app (gals)
171

1,102
968

Volume per vertical ft (gals)
34

1,024

Technical Notes/Discussion

Assumptions/Qualifications
In generating this preliminary estimate, Regenesis relied upon professional judgment and site specific information provided by others. Using
this information as input, we performed calculations based upon known chemical and geologic relationships to generate an estimate of the
mass of product and subsurface placement required to affect remediation of the site.

REGENESIS developed this Scope of Work in reliance upon the data and professional judgments provided by those whom completed the earlier
environmental site assessment(s). The fees and charges associated with the Scope of Work were generated through REGENESIS’ proprietary
formulas and thus may not conform to billing guidelines, constraints or other limits on fees. REGENESIS does not seek reimbursement directly
from any government agency or any governmental reimbursement fund (the “Government”). In any circumstance where REGENESIS may serve
as a supplier or subcontractor to an entity which seeks reimbursement from the Government for all or part of the services performed or
products provided by REGENESIS, it is the sole responsibility of the entity seeking reimbursement to ensure the Scope of Work and associated
charges are in compliance with and acceptable to the Government prior to submission. When serving as a supplier or subcontractor to an
entity which seeks reimbursement from the Government, REGENESIS does not knowingly present or cause to be presented any claim for
payment to the Government.

Prepared By: Andy Lowy - Design Specialist
Date: 1/9/2018
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Jay Hague Properties, LLC
12 Walnut Hill Dr.
Penfield, NY 14526
Prepared by:

339 East Avenue, Suite 200
Rochester, NY 14604

Project #: 50380-01

Table of Contents
1.0

Page
Introduction ................................................................................................................................ 1
1.1

2.0

3.0

Post-Injection Monitoring Activities ............................................................................................ 1
2.1

Groundwater Elevations .................................................................................................... 1

2.2

Groundwater Sampling Procedures ................................................................................... 2

Analytical Results ........................................................................................................................ 2
3.1

4.0

Background ....................................................................................................................... 1

Organic Parameters ........................................................................................................... 2

Conclusions & Recommendations ............................................................................................... 3

Tables
Table 1- Analytical Results Trend
Figures
Figure 1 – USGS Location Map
Figure 2 – Site Layout
Figure 3 – Sample Location and Groundwater Contour Map June 2017
Attachments
Attachment A – Low-Flow Groundwater Sampling Field Records
Attachment B – Lab Report

June 2018 Groundwater Monitoring Report

1.0

Jay-Hague

Introduction

Lu Engineers has prepared this report to summarize findings of the June 2018 groundwater
sampling event completed at 471 and 485 Hague Street (the “Site”) in the City of Rochester,
Monroe County, New York (Figure 1). The Site is located on the corner of Jay and Hague Street,
in a predominantly urban area.
In March 2018, Lu Engineers conducted an in-situ remediation material injection event to
address subsurface contamination at the site. PersulfOx™ was injected into the subsurface at
twelve (12) locations to oxidize petroleum hydrocarbons and chlorinated compounds across the
impacted area of the Site.
Lu Engineers completed post-injection groundwater sampling on June 6, 2018, to document
and analyze the effects of oxidation on the targeted contaminants. This report presents the
most recent sample results, conclusions, and recommendations for future monitoring activities.

1.1

Background

The site consists of two parcels totaling approximately 1.89 acres, and is currently in use as a
furniture manufacturing business.
A Phase I Site Assessment by LaBella cited the historical utilization of the property as a gasoline
filling station, automotive repair shop, as well as the former presence of underground storage
tanks as potential sources of contamination.
Three interface wells (IW-01, IW-02, and IW-03) were installed in the parking lot east of the
machine shop on January 18th and 19th 2017, as part of the Phase II Environmental Site
Assessment completed by LaBella Associates. Three (3) monitoring wells (GPMW-21, GPMW25, GPMW-27) were also installed into Geoprobe® borings located inside the wood shop. The
Site Layout Plan (Figure 2) shows all well locations.
Previous soil and groundwater sampling by LaBella indicated exceedances in 1,1,1Trichloroethane (1,1,1-TCA), 1,2- Dichlorobenzene, cis-1,2- Dichloroethene (cis-1,2-DCE),
Tetrachloroethene (PCE), and Trichloroethene (TCE) at the Site (Figure 3).

2.0

Post-Injection Monitoring Activities

Lu Engineers performed post-injection groundwater sampling on June 6, 2018. Samples were
analyzed for previously detected NYSDEC Part 703.5 Class GA Ambient Groundwater Quality
Standard Baseline Parameters (Table 1). It is noted that well GPMW-25 was dry, and therefore
not sampled this round.

2.1

Groundwater Elevations

Prior to sampling, water levels at each well were measured with reference to the inner casing
elevation and recorded on field data sheets (Attachment B).
Page | 1

June 2018 Groundwater Monitoring Report

Jay-Hague

Water elevation data in feet are summarized in the following table:

IW-01
IW-02
IW-03
GPMW-21
GPMW-25
GPMW-27

Top of PVC
Reference
Elev. (ft)
99.52
99.32
99.32
100.00
99.99
99.89

Groundwater
Elev.6/6/2018
86.92
86.85
86.75
94.37
94.41
94.16

Inferred groundwater flow patterns are shown on Figure 3. Based on previous groundwater
sampling data, it is concluded there is an extremely low hydraulic gradient at the site, with
groundwater generally flowing northward.

2.2

Groundwater Sampling Procedures

Groundwater samples were obtained using low-flow purging and sampling techniques, in
accordance with Environmental Protection Agency (EPA) Low-Flow (Minimal Drawdown)
Ground-Water Sampling Procedures (Puls and Barcelona, 1996). Well samples were collected
using a GeoTech Peristaltic Pump. Dedicated polyethylene tubing was used for each well.
Field parameters including pH, conductivity, dissolved oxygen (DO), oxidation-reduction
potential (ORP), and temperature, were measured using a YSI Professional Plus water quality
meter with a flow-through cell and recorded on groundwater sampling field logs in five (5)
minute intervals. Turbidity was measured with a LaMotte 2020we turbidity meter. All field logs
are included as Attachment A.
Once field parameters stabilized, the samples were collected, placed in a cooler pre-chilled with
ice, and delivered to the analytical laboratory, Paradigm Environmental, in Rochester, NY.

3.0

Analytical Results

3.1

Organic Parameters

Analytical results from each sampling location are summarized in Table 1. Results were
compared to applicable NYSDEC Part 703.5 Class GA Ambient Groundwater Quality Standard
Baseline Parameters. The laboratory analytical report is included as Attachment B.

TCE was detected in IW-03, GPMW-21, and GPMW-27, at concentrations exceeding NYCRR Part
703.5 Class GA Ambient Groundwater Quality Standard (AWQS) of 5 PPB. IW-03 also had
detections of cis-1,2- DCE and PCE which exceeded the NYCRR Part 703.5 AWQS standard of 5
PPB. 1,1,1- TCA was detected in GPMW-21 exceeding the NYCRR Part 703.5 AWQS standard of
Page | 2
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5 PPB. No groundwater was recovered from GPMW-25, therefore no sample was taken. Refer
to Table 1 for summary of analytical data.

4.0

Conclusions & Recommendations

General reductions in chlorinated volatile organic compounds have occurred across impacted
areas of the site since the injection. No observable reductions in volatile organics were
observed at IW-03. This is likely due to lower groundwater elevations decreasing inflow of
water from higher elevations within the well bore, amplifying contaminant constituents.
Oxidation reduction potential (ORP) measurements recorded at the time of purging and
sampling indicate the subsurface is in a state of oxidation; however, low dissolved oxygen (DO)
levels on site indicate attenuation by oxidation is occurring at a slow rate.
The extremely low hydraulic gradient and low groundwater levels on Site require additional
time to observe the total effect of the injection process. If acceptable to Jay Hague Properties
LLC, based upon additional data provided by additional sampling, it is our hope that significant
reductions in target volatile organics will have occurred. It is noted that the current dry
conditions and resulting low groundwater levels are likely inhibiting the dispersion of
PersulfOx™ to all impacted areas.
Lu Engineers intends to use more aggressive sodium and potassium permanganate oxidizers to
supplement the initial PersulfOX™ injections. The “permanganate candles” manufactured by
Carus Corporation® will be installed into existing interface wells to slowly release into
groundwater in lieu of a more costly and disruptive Geoprobe® injection.
Lu Engineers intends to perform another round of groundwater sampling in September 2018 to
further evaluate the effectiveness of previous injections.
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Tables

Table 1- Analytical Results Trend
Detected Parameter
List
1,1,1 - Trichloroethane
1,3- Dichlorobenzene
cis-1,2- Dichloroethene
Tetrachloroethene
Trichloroethene

NYSDEC Sample ID
IW-01
IW-02
IW-03
GPMW-21
GPMW-25
Ambient Sample Type
Groundwater
Groundwater
Groundwater
Groundwater
Groundwater
GW Quality
Standard1 Sample Date 2/13/2017 6/6/2018 2/13/2017 6/6/2018 2/13/2017 6/6/2018 2/13/2017 6/6/2018 2/13/2017 6/6/2018
5
3
5
5
5

PPB
PPB
PPB
PPB
PPB

< 2.0
< 2.0
2.63
< 2.0
< 2.0

< 2.0
< 2.0
4.92
< 2.0
< 2.0

< 2.0
1.43
6.02
< 2.0
2.04

< 2.0
< 2.0
4.33
< 2.0
2.65

< 2.0
7.16
131.00
19.50
21.00

Notes:
1 - Values listed in PPB
NYDEC = New York State Department of Environmental Conservation
PPB = Parts Per Billion
NS = No sample collected.
Exceeds 6 NYCRR Part 703.5 Class GA Ambient Groundwater Standard or Guidance Value

< 2.0
< 2.0
135.00
33.90
66.20

NS
NS
NS
NS
NS

2.18
< 2.0
< 2.0
< 2.0
11.20

< 2.0
5.50
< 2.0
< 2.0
29.60

NS
NS
NS
NS
NS

GPMW-27
Groundwater
2/13/2017

6/6/2018

6.20
< 2.0
< 2.0
< 2.0
29.50

5.91
< 2.0
< 2.0
< 2.0
8.65
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Attachment BLab Report

Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

IW-01_060618

Lab Sample ID:

182519-01

Date Sampled:

Matrix:

Groundwater

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

6/11/2018 17:02

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 17:02

cis-1,2-Dichloroethene

4.92

ug/L

6/11/2018 17:02

Tetrachloroethene

< 2.00

ug/L

6/11/2018 17:02

Trichloroethene

< 2.00

ug/L

6/11/2018 17:02

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

91.9

77.2 - 121

6/11/2018

17:02

4-Bromofluorobenzene

96.1

70 - 123

6/11/2018

17:02

Pentafluorobenzene

97.7

85.4 - 110

6/11/2018

17:02

Toluene-D8

102

83.8 - 112

6/11/2018

17:02

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51530.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

IW-02_060618

Lab Sample ID:

182519-02

Date Sampled:

Matrix:

Groundwater

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

6/11/2018 17:25

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 17:25

cis-1,2-Dichloroethene

4.33

ug/L

6/11/2018 17:25

Tetrachloroethene

< 2.00

ug/L

6/11/2018 17:25

Trichloroethene

2.65

ug/L

6/11/2018 17:25

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

91.1

77.2 - 121

6/11/2018

17:25

4-Bromofluorobenzene

95.8

70 - 123

6/11/2018

17:25

Pentafluorobenzene

97.3

85.4 - 110

6/11/2018

17:25

Toluene-D8

101

83.8 - 112

6/11/2018

17:25

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51531.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

IW-03_060618

Lab Sample ID:

182519-03

Date Sampled:

Matrix:

Groundwater

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

6/11/2018 17:48

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 17:48

cis-1,2-Dichloroethene

135

ug/L

6/11/2018 17:48

Tetrachloroethene

33.9

ug/L

6/11/2018 17:48

Trichloroethene

66.2

ug/L

6/11/2018 17:48

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

93.9

77.2 - 121

6/11/2018

17:48

4-Bromofluorobenzene

92.2

70 - 123

6/11/2018

17:48

Pentafluorobenzene

98.2

85.4 - 110

6/11/2018

17:48

Toluene-D8

100

83.8 - 112

6/11/2018

17:48

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51532.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

GPMW-21_060618

Lab Sample ID:

182519-04

Date Sampled:

Matrix:

Groundwater

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

2.18

ug/L

6/11/2018 18:12

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 18:12

cis-1,2-Dichloroethene

< 2.00

ug/L

6/11/2018 18:12

Tetrachloroethene

< 2.00

ug/L

6/11/2018 18:12

Trichloroethene

11.2

ug/L

6/11/2018 18:12

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

94.5

77.2 - 121

6/11/2018

18:12

4-Bromofluorobenzene

90.2

70 - 123

6/11/2018

18:12

Pentafluorobenzene

97.5

85.4 - 110

6/11/2018

18:12

Toluene-D8

102

83.8 - 112

6/11/2018

18:12

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51533.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018

Page 5 of 11

Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

GPMW-27_060618

Lab Sample ID:

182519-05

Date Sampled:

Matrix:

Groundwater

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

5.91

ug/L

6/11/2018 18:35

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 18:35

cis-1,2-Dichloroethene

< 2.00

ug/L

6/11/2018 18:35

Tetrachloroethene

< 2.00

ug/L

6/11/2018 18:35

Trichloroethene

8.56

ug/L

6/11/2018 18:35

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

92.3

77.2 - 121

6/11/2018

18:35

4-Bromofluorobenzene

90.4

70 - 123

6/11/2018

18:35

Pentafluorobenzene

95.6

85.4 - 110

6/11/2018

18:35

Toluene-D8

100

83.8 - 112

6/11/2018

18:35

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51534.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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Lab Project ID: 182519
Client:

Lu Engineers, Inc.

Project Reference:

Jay-Hague

Sample Identifier:

Trip Blank

Lab Sample ID:

182519-06

Date Sampled:

Matrix:

Water

Date Received: 6/6/2018

6/6/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

6/11/2018 16:38

1,3-Dichlorobenzene

< 2.00

ug/L

6/11/2018 16:38

cis-1,2-Dichloroethene

< 2.00

ug/L

6/11/2018 16:38

Tetrachloroethene

< 2.00

ug/L

6/11/2018 16:38

Trichloroethene

< 2.00

ug/L

6/11/2018 16:38

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

90.5

77.2 - 121

6/11/2018

16:38

4-Bromofluorobenzene

100

70 - 123

6/11/2018

16:38

Pentafluorobenzene

100

85.4 - 110

6/11/2018

16:38

Toluene-D8

103

83.8 - 112

6/11/2018

16:38

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x51529.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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Analytical Report Appendix
The reported results relate only to the samples as they have been received by the laboratory.
Each page of this document is part of a multipage report. This document may not be reproduced except in its
entirety, without the prior consent of Paradigm Environmental Services, Inc.
All soil/sludge samples have been reported on a dry weight basis, unless qualified “reported as received”.
Other solids are reported as received.
Low level Volatiles blank reports for soil/solid matrix are based on a nominal 5 gram weight. Sample results
and reporting limits are based on actual weight, which may be more or less than 5 grams.
The Chain of Custody provides additional information, including compliance with sample condition
requirements upon receipt. Sample condition requirements are defined under the 2003 NELAC Standard,
sections 5.5.8.3.1 and 5.5.8.3.2.
NYSDOH ELAP does not certify for all parameters. Paradigm Environmental Services or the indicated
subcontracted laboratory does hold certification for all analytes where certification is offered by ELAP unless
otherwise specified. Aliquots separated for certain tests, such as TCLP, are indicated on the Chain of Custody
and final reports with an “A” suffix.
Data qualifiers are used, when necessary, to provide additional information about the data. This information
may be communicated as a flag or as text at the bottom of the report. Please refer to the following list of
analyte-specific, frequently used data flags and their meaning:

“<” = Analyzed for but not detected at or above the quantitation limit.
“E” = Result has been estimated, calibration limit exceeded.
“Z” = See case narrative.
“D” = Sample, Laboratory Control Sample, or Matrix Spike Duplicate results above Relative Percent
Difference limit.
“M” = Matrix spike recoveries outside QC limits. Matrix bias indicated.
“B” = Method blank contained trace levels of analyte. Refer to included method blank report.
“J” = Result estimated between the quantitation limit and half the quantitation limit.
"L" = Laboratory Control Sample recovery outside accepted QC limits.
“P” = Concentration differs by more than 40% between the primary and secondary analytical columns.
"NC" = Not calculable. Applicable to RPD if sample or duplicate result is non-detect or estimated (see
primary report for data flags). Applicable to MS if sample is greater or equal to ten times the spike
added. Applicable to sample surrogates or MS if sample dilution is 10x or higher.
"*" = Indicates any recoveries outside associated acceptance windows. Surrogate outliers in samples
are presumed matrix effects. LCS demonstrates method compliance unless otherwise noted.
"(1)" = Indicates data from primary column used for QC calculation.
"A" = denotes a parameter for which ELAP does not offer approval as part of their laboratory
certification program.
"F" = denotes a parameter for which Paradigm does not carry certification, the results for which
should therefore only be used where ELAP certification is not required, such as personal exposure
assessment.
This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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GENERAL TERMS AND CONDITIONS
LABORATORY SERVICES
These Terms and Conditions embody the whole agreement of the parties in the absence of a signed and executed contract between the
Laboratory (LAB) and Client. They shall supersede all previous communications, representations, or agreements, either verbal or written,
between the parties. The LAB specifically rejects all additional, inconsistent, or conflicting terms, whether printed or otherwise set forth in any
purchase order or other communication from the Client to the LAB. The invalidity or unenforceability in whole or in part of any provision, term,
or condition hereof shall not affect in any way the validity or enforceability of the remainder of the Terms and Conditions. No waiver by LAB of
any provision, term, or condition hereof or of any breach by or obligation of the Client hereunder shall constitute a waiver of such provision,
term, or condition on any other occasion or a waiver of any other breach by or obligation of the Client. This agreement shall be administered
and interpreted under the laws of the state which services are procured.

Warranty.

Scope and
Compensation.

Prices.

Limitations of
Liability.

Hazard Disclosure.

Sample Handling.

Legal Responsibility.
Assignment.
Force Majeure.

Law.

Recognizing that the nature of many samples is unknown and that some may contain potentially hazardous components, LAB
warrants only that it will perform testing services, obtain findings, and prepare reports in accordance with generally accepted
analytical laboratory principles and practices at the time of performance of services. LAB makes no other warranty, express or
implied.
LAB agrees to perform the services described in the chain of custody to which these terms and conditions are attached. Unless the
parties agree in writing to the contrary, the duties of LAB shall not be construed to exceed the services specifically described. LAB will
use LAB default method for all tests unless specified otherwise on the Work Order.
Payment terms are net 30 days from the date of invoice. All overdue payments are subject to an interest charge of one and one-half
percent (1-1/2%) per month or a portion thereof. Client shall also be responsible for costs of collection, including payment of
reasonable attorney fees if such expense is incurred. The prices, unless stated, do not include any sale, use or other taxes. Such taxes
will be added to invoice prices when required.
Compensation for services performed will be based on the current Lab Analytical Fee Schedule or on quotations agreed to in writing
by the parties. Turnaround time based charges are determined from the time of resolution of all work order questions. Testimony,
court appearances or data compilation for legal action will be charged separately. Evaluation and reporting of initial screening runs
may incur additional fees.
In the event of any error, omission, or other professional negligence, the sole and exclusive responsibility of LAB shall be to reperform the deficient work at its own expense and LAB shall have no other liability whatsoever. All claims shall be deemed waived
unless made in writing and received by LAB within ninety (90) days following completion of services.
LAB shall have no liability, obligation, or responsibility of any kind for losses, costs, expenses, or other damages (including but not
limited to any special, direct, incidental or consequential damages) with respect to LAB’s services or results.
All results provided by LAB are strictly for the use of its clients and LAB is in no way responsible for the use of such results by clients
or third parties. All reports should be considered in their entirety, and LAB is not responsible for the separation, detachment, or
other use of any portion of these reports. Client may not assign the lab report without the written consent of the LAB.
Client covenants and agrees, at its/his/her sole expense, to indemnify, protect, defend, and save harmless the LAB from and against
any and all damages, losses, liabilities, obligations, penalties, claims, litigation, demands, defenses, judgments, suits, actions,
proceedings, costs, disbursements and/or expenses (including, without limitation attorneys’ and experts’ fees and disbursements) of
any kind whatsoever which may at any time be imposed upon, incurred by or asserted or awarded against client relating to, resulting
from or arising out of (a) the breach of this agreement by this client, (b) the negligence of the client in handling, delivering or
disclosing any hazardous substance, (c) the violation of the Client of any applicable law, (d) non-compliance by the Client with any
environmental permit or (e) a material misrepresentation in disclosing the materials to be tested.
Client represents and warrants that any sample delivered to LAB will be preceded or accompanied by complete written disclosure of
the presence of any hazardous substances known or suspected by Client. Client further warrants that any sample containing any
hazardous substance that is to be delivered to LAB will be packaged, labeled, transported, and delivered properly and in accordance
with applicable laws.
Prior to LAB’s acceptance of any sample (or after any revocation of acceptance), the entire risk of loss or of damage to such sample
remains with Client. Samples are accepted when receipt is acknowledged on chain of custody documentation. In no event will LAB
have any responsibility for the action or inaction of any carrier shipping or delivering any sample to or from LAB premises.
Client authorizes LAB to proceed with the analysis of samples as received by the laboratory, recognizing that any samples not in
compliance with all current DOH-ELAP-NELAP requirements for containers, preservation or holding time will be noted as such on the
final report.
Disposal of hazardous waste samples is the responsibility of the Client. If the Client does not wish such samples returned, LAB may
add storage and disposal fees to the final invoice. Maximum storage time for samples is 30 days after completion of analysis unless
modified by applicable state or federal laws. Client will be required to give the LAB written instructions concerning disposal of these
samples.
LAB reserves the absolute right, exercisable at any time, to refuse to receive delivery of, refuse to accept, or revoke acceptance of any
sample, which, in the sole judgment of LAB (a) is of unsuitable volume, (b) may be or become unsuitable for or may pose a risk in
handling, transport, or processing for any health, safety, environmental or other reason whether or not due to the presence in the
sample of any hazardous substance, and whether or not such presence has been disclosed to LAB by Client or (c) if the condition or
sample date make the sample unsuitable for analysis.
LAB is solely responsible for performance of this contract, and no affiliated company, director, officer, employee, or agent shall have
any legal responsibility hereunder, whether in contract or tort including negligence.
LAB may assign its performance obligations under this contract to other parties, as it deems necessary. LAB shall disclose to Client
any assignee (subcontractor) by ELAP ID # on the submitted final report.
LAB shall have no responsibility or liability to the Client for any failure or delay in performance by LAB, which results in whole or in
part from any cause or circumstance beyond the reasonable control of LAB. Such causes and circumstances shall include, but not
limited to, acts of God, acts or orders of any government authority, strikes or other labor disputes, natural disasters, accidents, wars,
civil disturbances, difficulties or delays in transportation, mail or delivery services, inability to obtain sufficient services or supplies
from LAB’s usual suppliers, or any other cause beyond LAB’s reasonable control.
This contract shall be continued under the laws of the State of New York without regard to its conflicts of laws provision.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Wednesday, June 13, 2018
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October 2018 Soil and Groundwater Sampling Report

Jay-Hague

Attachment D
Cylinder Install Letter

August 10, 2018
Philip Collins and Stephen Anderson
Jay Hague Properties, LLC
12 Walnut Hill Dr.
Penfield, NY 14526
Re:

Permanganate Cylinder Installation Summary
485 Hague Street, Rochester, NY

Dear Messrs. Collins and Anderson:
Lu Engineers is pleased to submit this summary letter detailing one (1) permanganate cylinder well installation
event at 485 Hague Street, Rochester, NY on August 8, 2018.
Slow Release Compound Based In-Situ Remediation
To supplement previous injections and further address subsurface contamination at the site, four (4) 18-inch
Carus Corporation RemOx® SR+ISCO cylinders were installed into three (3) existing interface wells (IW-1, IW-2,
IW-3) located in the parking lot of the site. Figure 2. illustrates the location of each installation point.
RemOx® SR+ISCO (in-situ chemical oxidation) cylinders consist of solid sodium persulfate (Na2S2O8 ) and
potassium permanganate (KMnO4) particles dispersed within a solid biodegradable paraffin wax matrix. Once
lowered into wells, oxidant steadily dissolves from the wax matrix and diffuses into the soil via groundwater,
whereby it oxidizes a range of targeted constituents, including petroleum hydrocarbons and chlorinated
compounds (Carus Remediation FAQ).
Lu Engineers installed the cylinders on August 8, 2018. Four (4) cylinders were spaced out according to the
amount of water present in each well, wrapped in nylon mesh, and zip tied in place to ensure spacing intervals.
Once the cylinders were secured, each link was lowered into its associated well and secured to the cap with
twine.
Sampling Schedule
Lu Engineers intends to perform post installation groundwater sampling in September, 2018. Please let me know
if you have any questions or require additional information.
Regards,

Gregory L. Andrus, P.G., CHMM
Environmental Investigation/Remediation Group Leader
Figure 2. -- March 2018 Injection Points & Groundwater Contours
Carus Remediation FAQ
339 East Avenue, Suite 200, Rochester, NY 14604  P: 585.385.7417  F: 585.546.1634
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471 & 485 Hague Street
Rochester, New York
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RemOx

®

SR+ ISCO Reagent

FREQUENTLY ASKED QUESTIONS
1. What is RemOx® SR+ ISCO reagent?
RemOx SR+ consists of solid potassium permanganate and solid sodium persulfate particles dispersed within a solid paraffin wax matrix.
The finished product is formed into the shape of a cylinder. Each cylinder is loaded with approximately 38% (w/w) of potassium
permanganate, 38% (w/w) of solid sodium persulfate, and 24% (w/w) paraffix wax.
2. What are the weights/dimensions of the cylinders?
RemOx SR+ cylinders are 2.5” (6.35 cm) in diameter and 18” (45.72 cm) long. The cylinders weigh approximately 5.7 pounds (2.6 kg) each.
3. Is the paraffin wax non-toxic? Is the wax biodegradable?
Paraffin wax is a benign material that is biodegradable and considered environmentally green (testing by Western Michigan University
concluded that although the wax is biodegradable, it is not likely in a form the microbes can access, therefore is not likely to significantly
degrade over time).
4. What is the oxidant release mechanism from the paraffin wax?
The oxidant dissolves and diffuses steadily from the paraffin matrix into groundwater and is transported with ambient groundwater flow.
The release continues at a steady rate until no additional oxidant remains in the cylinder and the benign paraffin wax shell remains.
5. What are the parameters necessary to design a RemOx SR+ treatment system for a site?
Key site characteristics that are important to understand for successful design include:
1.
The rate of oxidant demand due to interaction with natural subsurface constituents,
2.
Site groundwater seepage velocity
i.
Hydraulic conductivity
ii.
Hydraulic gradient
iii.
Soil porosity
Ideally one should know the 2nd order natural oxidant demand (NOD) rate (L/mmol-day), although if not available this can be estimated
from 1st order values.
The 2nd order rate can be derived by measuring oxidant concentrations in the aqueous phase resulting from reactions of a soil/water
slurry (1:1 ratio by volume is typical) over time at three different oxidant concentrations (common values are 100, 1,000, and 10,000 mg/L
of oxidant, however the rate can be determined from any three initial oxidant concentrations with a recommended range of at least an
order of magnitude). Common data points to collect are 2-4 time points within the first day, then daily up to 1-2 weeks or when the
change in concentration cannot be differentiated from replicate variability. For each concentration, a constant (1/day) for the 1st order
rate of decay is assessed. The slope of the line from a plot of concentration (L/mmol) vs 1st order rate constant 1/day) provides the 2nd
order rate constant (L/mmol-day).
The amount and rate of oxidants consumed by the aquifer material, or the NOD expressed as g-oxidant/kg-media, depends on the
concentration of oxidants present. When present at higher concentration more oxidant is nonproductively consumed by NOD than
when present at lower concentration. Because the rate of groundwater flow influences the concentrations of oxidants that will be
available to interact with the subsurface, a more accurate, site-specific estimation of oxidant distribution with space and time can be
made using a 2nd order rate constant. As the oxidants concentrations decrease with time, its rate of depletion can be adjusted
accordingly.

CORPORATE HEADQUARTERS | 315 Fifth Street, Peru IL 61354 | Tel +1.815.223.1500 / 1-800-435-6856 | Fax +1.815.224.6697 | Web: www.caruscorporation.com | E-mail: salesmkt@caruscorporation.com
CARUS EUROPE | Calle Rosal 4, 1-B | Oviedo, Spain 33009 | Tel +34.985.785.513 / Fax +34.985.785.510
The information contained herein is accurate to the best of our knowledge. However, data, safety standards and government regulations
are subject to change; and the conditions of handling, use or misuse of the product are beyond our control. Carus Corporation makes
no warranty, either expressed or implied, including any warranties of merchantability and fitness for a particular purpose. Carus also
disclaims all liability for reliance on the completeness or confirming accuracy of any information included herein. Users should satisfy
themselves that they are aware of all current data relevant to their particular use(s).
Carus and Design is a registered service mark of Carus Corporation. RemOx® is a registered trademark of Carus Corporation. Responsible
Care® is a registered service mark of the American Chemistry Council. This product may be covered by one or more licenses from Specialty Earth
Sciences. CHEMets® is a registered trademark of CHEMetrics, Inc.
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SR+ ISCO Reagent

FREQUENTLY ASKED QUESTIONS
5. (Continued)
Estimates can be made using 1st order values by dividing the 1st order rate constant (1/day) by the concentration (mmol/L); however
this may not actually be representative of the system (Figure 1). This approach assumes the linear trend passes through the origin with
no y-intercept, but that is not always the case. The error in this approach is greater at higher concentration (i.e., slower groundwater
velocities).

Figure 1. 1st order rate constants collected for three concentrations of persulfate for a sample (solid circles) vs. one concentration of persulfate
for a sample (X). Question marks point out the uncertainty associated with the rate constants that may result from reaction with different
concentrations of persulfate.
6. What effect does the natural oxidant demand have on the sustained release technology?
Because the persulfate in the cylinders is unactivated, most site conditions would not be anticipated to cause fast depletion. A high
NOD (rate and extent) will result in oxidant consumption in very close proximity to the cylinders and limited transport downgradient
from the cylinders. The available oxidant concentration for contaminant treatment may be too low for treatment of contaminant. To
overcome high demand, cylinders can be placed close together in the direction of groundwater flow or even within the same well.
7. How long will the cylinders persist?
Based on the rate of oxidant released from the cylinder, it is estimated to persist between 4 and 6 months but is very dependent on site
specific parameters.
8. How does seepage velocity affect cylinder site design?
There is an optimum site-specific seepage velocity that will depend on the site’s NOD and the contaminant type present. In general, if
the seepage velocity is too low, there will be a localized high concentration of oxidant that will eventually diffuse throughout the soil
matrix over long time frames, but will require very close cylinder spacing that may not be practical. On the other hand, if the
groundwater velocity is significantly greater than the rate at which oxidant is released from the cylinders, then a dilute concentration
will result, which may not be high enough for effective contaminant destruction.

CORPORATE HEADQUARTERS | 315 Fifth Street, Peru IL 61354 | Tel +1.815.223.1500 / 1-800-435-6856 | Fax +1.815.224.6697 | Web: www.caruscorporation.com | E-mail: salesmkt@caruscorporation.com
CARUS EUROPE | Calle Rosal 4, 1-B | Oviedo, Spain 33009 | Tel +34.985.785.513 / Fax +34.985.785.510

The information contained herein is accurate to the best of our knowledge. However, data, safety standards and government regulations
are subject to change; and the conditions of handling, use or misuse of the product are beyond our control. Carus Corporation makes
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SR+ ISCO Reagent

FREQUENTLY ASKED QUESTIONS
8. (Continued)
For example, if a design goal is to achieve approximately 1,000 mg/L of oxidant for 6 months, seepage velocities need to be less
than 30 cm/d (approx. 1 ft/d) for a low oxidant demand setting using 2.5” (6.35 cm) cylinders. If higher than this velocity, concentrations
will be less than the 1,000 mg/L target. If velocities are low (e.g., ≤ 0.5 cm/d), resulting concentrations are high for a longer duration,
however it will take longer than 6 months for relevant concentrations to reach a short distance (e.g., 1 ft (0.3 m)) from the cylinders.
Because the release rate of the SR+ cylinders is relatively steady, it is expected for the oxidant concentration to be relatively constant
throughout its lifetime, although there will be a “ramp up” and “ramp down” period at the beginning and end of the cylinder lifetime,
respectively, when concentrations are lower than the longer-term steady-state concentration.
9. What is the recommended spacing for the cylinders? Does it vary with soil type, seepage velocity?
Cylinders should be spaced laterally (side-by-side) as close as technically and economically feasible. Oxidant released from the
cylinders will not likely undergo significant lateral dispersion under the range of site conditions for which they are most viable. A general
rule of thumb is that lateral dispersion can be expected to be approximately 1/100th of the distance a dissolved species would be
expected to travel with groundwater in a given period of time. With a fast velocity of 1 ft/d (50 cm/d), if the oxidant were completely
nonreactive, we may expect it to travel 365 ft (111.25 m) down gradient in a year, but less than 4 ft (1.21 m) from side-to-side.
With reaction (NOD), we can reasonably expect these values to be significantly less. An efficient approach is using off-set rows in a grid
configuration.
Longitudinal spacing (down gradient with flow of groundwater) will depend on NOD and seepage velocity. In general, under low NOD
and high velocity conditions, the cylinders can be spaced up to 5-10 ft (1.52-3.04 m) apart in rows while maintaining a consistent and
sufficient concentration over time. Under high NOD and low velocity conditions, cylinder spacing of 1 ft (0.3 m) or even less may be
necessary.
Cylinder spacing will also depend on treatment performance objectives. For simple mass flux reduction down gradient from treatment,
it is less critical to maintain a consistent zone of oxidant. Fluctuations of oxidant concentration over space and time can occur while still
achieving significant mass flux reduction. However, if the goal is to achieve a specific low concentration goal such as a maximum
contaminant level (MCL), maintaining a consistent concentration through appropriate spacing and change-out frequency will be essential.
10. What are the recommended installation methods for RemOx SR+ cylinders?
The cylinders can be installed using traditional direct push technologies (DPT) or within existing or new wells. If wells are spaced far
apart, it is recommended to install cylinders between wells via DPT due to limited dispersion.
11. Can the RemOx SR+ cylinders offer a cost savings over traditional ISCO?
Where applicable, RemOx SR+ can decrease active time on site, number of mobilizations to a site, and energy costs relative to traditional
ISCO. The cylinders can also assist with potential rebound and with mitigating potential offsite migration (barrier applications), passively
and at low cost.
12. What contaminants of concern (COCs) can RemOx SR+ effectively treat?
RemOx SR+ is effective at removing a variety of COCs such as chlorinated solvents, 1,4-dioxane, BTEX, phenols, and PAHs to list a few.
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FREQUENTLY ASKED QUESTIONS
12. (Continued)

Figures 2 and 3. Laboratory column studies data showing >99% removal of 1,4-dioxane and TCE.
13. Why does Carus recommend RemOx SR+ cylinders over RemOx SR or Persulfate SR cylinders?
RemOx® SR ISCO reagent (potassium permanganate only cylinders) form manganese dioxide coating on the cylinders at some sites
without coupled use of sodium hexametaphosphate (SHMP). The deposition impacts the oxidant release and distribution. The
manganese dioxide coating concern is not present with RemOx SR+ cylinders based on the chemistries of the two oxidants combined
in one cylinder.
Laboratory results have indicated enhanced reaction rates occur with RemOx SR+ compared to Persulfate SR cylinders. This is due to the
presence of manganese generated from permanganate oxidation.
An additional benefit of RemOx SR+ over other cylinder options include readily available manganese. Researchers indicate naturally
occurring solids can activate persulfate, however freshly precipitated manganese is readily available to react with persulfate also
enhancing the reaction rate of contaminants of concern.
RemOx SR+ also has the benefit of permanganate longevity with the reactivity of persulfate.

Figure 4. RemOx SR+ enhanced reaction rate constants (k) for 1,4-dioxane.
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FREQUENTLY ASKED QUESTIONS
14. What is the best method to analyze RemOx SR+ present at a site?
Field kits are available for both permangante and persulfate. However, interferences occur in the presence of both oxidants. It is
recommended to collect samples and ship to a laboratory to analyze for permanganate concentrations using ultraviolet-visible
spectroscopy and persulfate concentrations using ion chromatography (IC).
15. What field parameters provide meaningful data to understand if the cylinders are “working”?
The best indicators of whether the cylinders are effectively and predictably releasing oxidant are the persulfate concentration nearby
and downgradient from where the cylinders are emplaced. Sulfate is a byproduct of persulfate reactions and could also serve as an
indicator. The most accurate indicator of treatment success is the measurement of contaminant itself and contaminant oxidation
byproducts (e.g., chloride for oxidation of chlorinated ethenes if generated in sufficient quantity for detection).
16. Discuss the effect of pH and if this can be an indicator of no persulfate reactivity or enhanced persulfate reactivity.
Acidity is a byproduct of persulfate reactions. Many aquifers have significant buffer capacity and a drop in pH may not be detected.
Effective oxidation can occur without any corresponding change in pH. However, if the buffer capacity is low, the pH may drop and
contaminant reaction rates would increase as a result.
17. What is the proper way to dispose of the spent cylinders?
Spent RemOx SR+ cylinders should be disposed as hazardous waste unless the material has been tested to be non-hazardous.
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Attachment G
Laboratory Report

Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

IW-1_091718

Lab Sample ID:

184277-01

Date Sampled:

Matrix:

Groundwater

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 16:37

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 16:37

cis-1,2-Dichloroethene

3.19

ug/L

9/24/2018 16:37

Tetrachloroethene

< 2.00

ug/L

9/24/2018 16:37

Trichloroethene

< 2.00

ug/L

9/24/2018 16:37

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

89.7

80.7 - 121

9/24/2018

16:37

4-Bromofluorobenzene

84.3

74.3 - 121

9/24/2018

16:37

Pentafluorobenzene

94.0

86.2 - 111

9/24/2018

16:37

Toluene-D8

90.6

86.2 - 112

9/24/2018

16:37

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54451.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

IW-2_091718

Lab Sample ID:

184277-02

Date Sampled:

Matrix:

Groundwater

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 17:01

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 17:01

cis-1,2-Dichloroethene

< 2.00

ug/L

9/24/2018 17:01

Tetrachloroethene

< 2.00

ug/L

9/24/2018 17:01

Trichloroethene

< 2.00

ug/L

9/24/2018 17:01

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

91.8

80.7 - 121

9/24/2018

17:01

4-Bromofluorobenzene

86.1

74.3 - 121

9/24/2018

17:01

Pentafluorobenzene

96.7

86.2 - 111

9/24/2018

17:01

Toluene-D8

88.9

86.2 - 112

9/24/2018

17:01

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54452.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

IW-3_091718

Lab Sample ID:

184277-03

Date Sampled:

Matrix:

Groundwater

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 17:24

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 17:24

cis-1,2-Dichloroethene

145

ug/L

9/24/2018 17:24

Tetrachloroethene

13.6

ug/L

9/24/2018 17:24

Trichloroethene

18.3

ug/L

9/24/2018 17:24

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

90.4

80.7 - 121

9/24/2018

17:24

4-Bromofluorobenzene

82.3

74.3 - 121

9/24/2018

17:24

Pentafluorobenzene

95.0

86.2 - 111

9/24/2018

17:24

Toluene-D8

90.9

86.2 - 112

9/24/2018

17:24

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54453.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GPMW-25_091718

Lab Sample ID:

184277-04

Date Sampled:

Matrix:

Groundwater

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 17:47

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 17:47

cis-1,2-Dichloroethene

< 2.00

ug/L

9/24/2018 17:47

Tetrachloroethene

< 2.00

ug/L

9/24/2018 17:47

Trichloroethene

5.50

ug/L

9/24/2018 17:47

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

94.0

80.7 - 121

9/24/2018

17:47

4-Bromofluorobenzene

82.7

74.3 - 121

9/24/2018

17:47

Pentafluorobenzene

94.0

86.2 - 111

9/24/2018

17:47

Toluene-D8

92.4

86.2 - 112

9/24/2018

17:47

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54454.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GPMW-27_091718

Lab Sample ID:

184277-05

Date Sampled:

Matrix:

Groundwater

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 18:11

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 18:11

cis-1,2-Dichloroethene

< 2.00

ug/L

9/24/2018 18:11

Tetrachloroethene

< 2.00

ug/L

9/24/2018 18:11

Trichloroethene

4.08

ug/L

9/24/2018 18:11

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

101

80.7 - 121

9/24/2018

18:11

4-Bromofluorobenzene

85.0

74.3 - 121

9/24/2018

18:11

Pentafluorobenzene

95.7

86.2 - 111

9/24/2018

18:11

Toluene-D8

96.0

86.2 - 112

9/24/2018

18:11

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54455.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184277
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

Trip Blank

Lab Sample ID:

184277-06

Date Sampled:

Matrix:

Water

Date Received: 9/18/2018

9/17/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

9/24/2018 16:14

1,3-Dichlorobenzene

< 2.00

ug/L

9/24/2018 16:14

cis-1,2-Dichloroethene

< 2.00

ug/L

9/24/2018 16:14

Tetrachloroethene

< 2.00

ug/L

9/24/2018 16:14

Trichloroethene

< 2.00

ug/L

9/24/2018 16:14

Surrogate

Percent Recovery

Limits

1,2-Dichloroethane-d4

92.1

80.7 - 121

9/24/2018

16:14

4-Bromofluorobenzene

90.7

74.3 - 121

9/24/2018

16:14

Pentafluorobenzene

94.3

86.2 - 111

9/24/2018

16:14

Toluene-D8

94.0

86.2 - 112

9/24/2018

16:14

Method Reference(s):
Data File:

Outliers

Date Analyzed

EPA 8260C
EPA 5030C
x54450.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Analytical Report Appendix
The reported results relate only to the samples as they have been received by the laboratory.
Each page of this document is part of a multipage report. This document may not be reproduced except in its
entirety, without the prior consent of Paradigm Environmental Services, Inc.
All soil/sludge samples have been reported on a dry weight basis, unless qualified “reported as received”.
Other solids are reported as received.
Low level Volatiles blank reports for soil/solid matrix are based on a nominal 5 gram weight. Sample results
and reporting limits are based on actual weight, which may be more or less than 5 grams.
The Chain of Custody provides additional information, including compliance with sample condition
requirements upon receipt. Sample condition requirements are defined under the 2003 NELAC Standard,
sections 5.5.8.3.1 and 5.5.8.3.2.
NYSDOH ELAP does not certify for all parameters. Paradigm Environmental Services or the indicated
subcontracted laboratory does hold certification for all analytes where certification is offered by ELAP unless
otherwise specified. Aliquots separated for certain tests, such as TCLP, are indicated on the Chain of Custody
and final reports with an “A” suffix.
Data qualifiers are used, when necessary, to provide additional information about the data. This information
may be communicated as a flag or as text at the bottom of the report. Please refer to the following list of
analyte-specific, frequently used data flags and their meaning:

“<” = Analyzed for but not detected at or above the quantitation limit.
“E” = Result has been estimated, calibration limit exceeded.
“Z” = See case narrative.
“D” = Sample, Laboratory Control Sample, or Matrix Spike Duplicate results above Relative Percent
Difference limit.
“M” = Matrix spike recoveries outside QC limits. Matrix bias indicated.
“B” = Method blank contained trace levels of analyte. Refer to included method blank report.
“J” = Result estimated between the quantitation limit and half the quantitation limit.
"L" = Laboratory Control Sample recovery outside accepted QC limits.
“P” = Concentration differs by more than 40% between the primary and secondary analytical columns.
"NC" = Not calculable. Applicable to RPD if sample or duplicate result is non-detect or estimated (see
primary report for data flags). Applicable to MS if sample is greater or equal to ten times the spike
added. Applicable to sample surrogates or MS if sample dilution is 10x or higher.
"*" = Indicates any recoveries outside associated acceptance windows. Surrogate outliers in samples
are presumed matrix effects. LCS demonstrates method compliance unless otherwise noted.
"(1)" = Indicates data from primary column used for QC calculation.
"A" = denotes a parameter for which ELAP does not offer approval as part of their laboratory
certification program.
"F" = denotes a parameter for which Paradigm does not carry certification, the results for which
should therefore only be used where ELAP certification is not required, such as personal exposure
assessment.
This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018

Page 8 of 11

GENERAL TERMS AND CONDITIONS
LABORATORY SERVICES
These Terms and Conditions embody the whole agreement of the parties in the absence of a signed and executed contract between the
Laboratory (LAB) and Client. They shall supersede all previous communications, representations, or agreements, either verbal or written,
between the parties. The LAB specifically rejects all additional, inconsistent, or conflicting terms, whether printed or otherwise set forth in any
purchase order or other communication from the Client to the LAB. The invalidity or unenforceability in whole or in part of any provision, term,
or condition hereof shall not affect in any way the validity or enforceability of the remainder of the Terms and Conditions. No waiver by LAB of
any provision, term, or condition hereof or of any breach by or obligation of the Client hereunder shall constitute a waiver of such provision,
term, or condition on any other occasion or a waiver of any other breach by or obligation of the Client. This agreement shall be administered
and interpreted under the laws of the state which services are procured.

Warranty.

Scope and
Compensation.

Prices.

Limitations of
Liability.

Hazard Disclosure.

Sample Handling.

Legal Responsibility.
Assignment.
Force Majeure.

Law.

Recognizing that the nature of many samples is unknown and that some may contain potentially hazardous components, LAB
warrants only that it will perform testing services, obtain findings, and prepare reports in accordance with generally accepted
analytical laboratory principles and practices at the time of performance of services. LAB makes no other warranty, express or
implied.
LAB agrees to perform the services described in the chain of custody to which these terms and conditions are attached. Unless the
parties agree in writing to the contrary, the duties of LAB shall not be construed to exceed the services specifically described. LAB will
use LAB default method for all tests unless specified otherwise on the Work Order.
Payment terms are net 30 days from the date of invoice. All overdue payments are subject to an interest charge of one and one-half
percent (1-1/2%) per month or a portion thereof. Client shall also be responsible for costs of collection, including payment of
reasonable attorney fees if such expense is incurred. The prices, unless stated, do not include any sale, use or other taxes. Such taxes
will be added to invoice prices when required.
Compensation for services performed will be based on the current Lab Analytical Fee Schedule or on quotations agreed to in writing
by the parties. Turnaround time based charges are determined from the time of resolution of all work order questions. Testimony,
court appearances or data compilation for legal action will be charged separately. Evaluation and reporting of initial screening runs
may incur additional fees.
In the event of any error, omission, or other professional negligence, the sole and exclusive responsibility of LAB shall be to reperform the deficient work at its own expense and LAB shall have no other liability whatsoever. All claims shall be deemed waived
unless made in writing and received by LAB within ninety (90) days following completion of services.
LAB shall have no liability, obligation, or responsibility of any kind for losses, costs, expenses, or other damages (including but not
limited to any special, direct, incidental or consequential damages) with respect to LAB’s services or results.
All results provided by LAB are strictly for the use of its clients and LAB is in no way responsible for the use of such results by clients
or third parties. All reports should be considered in their entirety, and LAB is not responsible for the separation, detachment, or
other use of any portion of these reports. Client may not assign the lab report without the written consent of the LAB.
Client covenants and agrees, at its/his/her sole expense, to indemnify, protect, defend, and save harmless the LAB from and against
any and all damages, losses, liabilities, obligations, penalties, claims, litigation, demands, defenses, judgments, suits, actions,
proceedings, costs, disbursements and/or expenses (including, without limitation attorneys’ and experts’ fees and disbursements) of
any kind whatsoever which may at any time be imposed upon, incurred by or asserted or awarded against client relating to, resulting
from or arising out of (a) the breach of this agreement by this client, (b) the negligence of the client in handling, delivering or
disclosing any hazardous substance, (c) the violation of the Client of any applicable law, (d) non-compliance by the Client with any
environmental permit or (e) a material misrepresentation in disclosing the materials to be tested.
Client represents and warrants that any sample delivered to LAB will be preceded or accompanied by complete written disclosure of
the presence of any hazardous substances known or suspected by Client. Client further warrants that any sample containing any
hazardous substance that is to be delivered to LAB will be packaged, labeled, transported, and delivered properly and in accordance
with applicable laws.
Prior to LAB’s acceptance of any sample (or after any revocation of acceptance), the entire risk of loss or of damage to such sample
remains with Client. Samples are accepted when receipt is acknowledged on chain of custody documentation. In no event will LAB
have any responsibility for the action or inaction of any carrier shipping or delivering any sample to or from LAB premises.
Client authorizes LAB to proceed with the analysis of samples as received by the laboratory, recognizing that any samples not in
compliance with all current DOH-ELAP-NELAP requirements for containers, preservation or holding time will be noted as such on the
final report.
Disposal of hazardous waste samples is the responsibility of the Client. If the Client does not wish such samples returned, LAB may
add storage and disposal fees to the final invoice. Maximum storage time for samples is 30 days after completion of analysis unless
modified by applicable state or federal laws. Client will be required to give the LAB written instructions concerning disposal of these
samples.
LAB reserves the absolute right, exercisable at any time, to refuse to receive delivery of, refuse to accept, or revoke acceptance of any
sample, which, in the sole judgment of LAB (a) is of unsuitable volume, (b) may be or become unsuitable for or may pose a risk in
handling, transport, or processing for any health, safety, environmental or other reason whether or not due to the presence in the
sample of any hazardous substance, and whether or not such presence has been disclosed to LAB by Client or (c) if the condition or
sample date make the sample unsuitable for analysis.
LAB is solely responsible for performance of this contract, and no affiliated company, director, officer, employee, or agent shall have
any legal responsibility hereunder, whether in contract or tort including negligence.
LAB may assign its performance obligations under this contract to other parties, as it deems necessary. LAB shall disclose to Client
any assignee (subcontractor) by ELAP ID # on the submitted final report.
LAB shall have no responsibility or liability to the Client for any failure or delay in performance by LAB, which results in whole or in
part from any cause or circumstance beyond the reasonable control of LAB. Such causes and circumstances shall include, but not
limited to, acts of God, acts or orders of any government authority, strikes or other labor disputes, natural disasters, accidents, wars,
civil disturbances, difficulties or delays in transportation, mail or delivery services, inability to obtain sufficient services or supplies
from LAB’s usual suppliers, or any other cause beyond LAB’s reasonable control.
This contract shall be continued under the laws of the State of New York without regard to its conflicts of laws provision.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, September 25, 2018
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Lab Project ID: 184784
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GP-22_101518 (10-12')

Lab Sample ID:

184784-01

Date Sampled:

Matrix:

Soil

Date Received: 10/15/2018

10/15/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 6.43

ug/Kg

10/19/2018 18:55

1,3-Dichlorobenzene

< 6.43

ug/Kg

10/19/2018 18:55

cis-1,2-Dichloroethene

< 6.43

ug/Kg

10/19/2018 18:55

Tetrachloroethene

< 6.43

ug/Kg

10/19/2018 18:55

Trichloroethene

354

ug/Kg

10/19/2018 18:55

Vinyl chloride

< 6.43

ug/Kg

10/19/2018 18:55

Surrogate

Percent Recovery

Limits

Outliers

1,2-Dichloroethane-d4

140

85.5 - 126

*

4-Bromofluorobenzene

82.1

Pentafluorobenzene
Toluene-D8
Method Reference(s):
Data File:

Date Analyzed
10/19/2018

18:55

78.8 - 116

10/19/2018

18:55

87.3

86 - 110

10/19/2018

18:55

93.3

86.7 - 111

10/19/2018

18:55

EPA 8260C
EPA 5035A - L
x55826.D

This sample was not collected following SW846 5035A specifications. Accordingly, any Volatiles soil results that are
less than 200 ug/Kg, including Non Detects, may be biased low, per ELAP method 5035 guidance document from
11/15/2012.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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Lab Project ID: 184784
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GP-25_101518 (10-12')

Lab Sample ID:

184784-02

Date Sampled:

Matrix:

Soil

Date Received: 10/15/2018

10/15/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

8.16

ug/Kg

10/19/2018 19:19

1,3-Dichlorobenzene

< 7.77

ug/Kg

10/19/2018 19:19

cis-1,2-Dichloroethene

< 7.77

ug/Kg

10/19/2018 19:19

Tetrachloroethene

26.9

ug/Kg

10/19/2018 19:19

Trichloroethene

8.38

ug/Kg

10/19/2018 19:19

Vinyl chloride

< 7.77

ug/Kg

10/19/2018 19:19

Surrogate

Percent Recovery

Limits

Outliers

1,2-Dichloroethane-d4

134

85.5 - 126

*

4-Bromofluorobenzene

81.3

Pentafluorobenzene
Toluene-D8
Method Reference(s):
Data File:

Date Analyzed
10/19/2018

19:19

78.8 - 116

10/19/2018

19:19

88.8

86 - 110

10/19/2018

19:19

91.1

86.7 - 111

10/19/2018

19:19

EPA 8260C
EPA 5035A - L
x55827.D

This sample was not collected following SW846 5035A specifications. Accordingly, any Volatiles soil results that are
less than 200 ug/Kg, including Non Detects, may be biased low, per ELAP method 5035 guidance document from
11/15/2012.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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Lab Project ID: 184784
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GP-20_101518 (10-12')

Lab Sample ID:

184784-03

Date Sampled:

Matrix:

Soil

Date Received: 10/15/2018

10/15/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 7.58

ug/Kg

10/19/2018 19:43

1,3-Dichlorobenzene

< 7.58

ug/Kg

10/19/2018 19:43

cis-1,2-Dichloroethene

< 7.58

ug/Kg

10/19/2018 19:43

Tetrachloroethene

< 7.58

ug/Kg

10/19/2018 19:43

Trichloroethene

424

ug/Kg

10/19/2018 19:43

Vinyl chloride

< 7.58

ug/Kg

10/19/2018 19:43

Surrogate

Percent Recovery

Limits

Outliers

1,2-Dichloroethane-d4

142

85.5 - 126

*

4-Bromofluorobenzene

79.1

Pentafluorobenzene
Toluene-D8

Date Analyzed
10/19/2018

19:43

78.8 - 116

10/19/2018

19:43

91.5

86 - 110

10/19/2018

19:43

91.9

86.7 - 111

10/19/2018

19:43

Internal standard outliers indicate probable matrix interference
Method Reference(s):
Data File:

EPA 8260C
EPA 5035A - L
x55828.D

This sample was not collected following SW846 5035A specifications. Accordingly, any Volatiles soil results that are
less than 200 ug/Kg, including Non Detects, may be biased low, per ELAP method 5035 guidance document from
11/15/2012.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018

Page 4 of 10

Lab Project ID: 184784
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GPMW-25 (10/15/18)

Lab Sample ID:

184784-04

Date Sampled:

Matrix:

Groundwater

Date Received: 10/15/2018

10/15/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

< 2.00

ug/L

10/19/2018 17:44

1,3-Dichlorobenzene

< 2.00

ug/L

10/19/2018 17:44

cis-1,2-Dichloroethene

< 2.00

ug/L

10/19/2018 17:44

Tetrachloroethene

< 2.00

ug/L

10/19/2018 17:44

Trichloroethene

6.87

ug/L

10/19/2018 17:44

Vinyl chloride

< 2.00

ug/L

10/19/2018 17:44

Surrogate

Percent Recovery

Limits

Outliers

1,2-Dichloroethane-d4

133

86.4 - 119

*

4-Bromofluorobenzene

82.8

76 - 118

Pentafluorobenzene

86.7

87 - 112

Toluene-D8

89.1

88.4 - 111

Method Reference(s):
Data File:

*

Date Analyzed
10/19/2018

17:44

10/19/2018

17:44

10/19/2018

17:44

10/19/2018

17:44

EPA 8260C
EPA 5030C
x55823.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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Lab Project ID: 184784
Client:

Lu Engineers, Inc.

Project Reference:

50380

Sample Identifier:

GPMW-21 (10/15/18)

Lab Sample ID:

184784-05

Date Sampled:

Matrix:

Groundwater

Date Received: 10/15/2018

10/15/2018

Volatile Organics
Analyte

Result

Units

Qualifier

Date Analyzed

1,1,1-Trichloroethane

5.32

ug/L

10/19/2018 18:08

1,3-Dichlorobenzene

< 2.00

ug/L

10/19/2018 18:08

cis-1,2-Dichloroethene

< 2.00

ug/L

10/19/2018 18:08

Tetrachloroethene

< 2.00

ug/L

10/19/2018 18:08

Trichloroethene

12.0

ug/L

10/19/2018 18:08

Vinyl chloride

< 2.00

ug/L

10/19/2018 18:08

Surrogate

Percent Recovery

Limits

Outliers

1,2-Dichloroethane-d4

132

86.4 - 119

*

4-Bromofluorobenzene

83.4

76 - 118

Pentafluorobenzene

84.9

87 - 112

Toluene-D8

92.0

88.4 - 111

Method Reference(s):
Data File:

*

Date Analyzed
10/19/2018

18:08

10/19/2018

18:08

10/19/2018

18:08

10/19/2018

18:08

EPA 8260C
EPA 5030C
x55824.D

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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Analytical Report Appendix
The reported results relate only to the samples as they have been received by the laboratory.
Each page of this document is part of a multipage report. This document may not be reproduced except in its
entirety, without the prior consent of Paradigm Environmental Services, Inc.
All soil/sludge samples have been reported on a dry weight basis, unless qualified “reported as received”.
Other solids are reported as received.
Low level Volatiles blank reports for soil/solid matrix are based on a nominal 5 gram weight. Sample results
and reporting limits are based on actual weight, which may be more or less than 5 grams.
The Chain of Custody provides additional information, including compliance with sample condition
requirements upon receipt. Sample condition requirements are defined under the 2003 NELAC Standard,
sections 5.5.8.3.1 and 5.5.8.3.2.
NYSDOH ELAP does not certify for all parameters. Paradigm Environmental Services or the indicated
subcontracted laboratory does hold certification for all analytes where certification is offered by ELAP unless
otherwise specified. Aliquots separated for certain tests, such as TCLP, are indicated on the Chain of Custody
and final reports with an “A” suffix.
Data qualifiers are used, when necessary, to provide additional information about the data. This information
may be communicated as a flag or as text at the bottom of the report. Please refer to the following list of
analyte-specific, frequently used data flags and their meaning:

“<” = Analyzed for but not detected at or above the quantitation limit.
“E” = Result has been estimated, calibration limit exceeded.
“Z” = See case narrative.
“D” = Sample, Laboratory Control Sample, or Matrix Spike Duplicate results above Relative Percent
Difference limit.
“M” = Matrix spike recoveries outside QC limits. Matrix bias indicated.
“B” = Method blank contained trace levels of analyte. Refer to included method blank report.
“J” = Result estimated between the quantitation limit and half the quantitation limit.
"L" = Laboratory Control Sample recovery outside accepted QC limits.
“P” = Concentration differs by more than 40% between the primary and secondary analytical columns.
"NC" = Not calculable. Applicable to RPD if sample or duplicate result is non-detect or estimated (see
primary report for data flags). Applicable to MS if sample is greater or equal to ten times the spike
added. Applicable to sample surrogates or MS if sample dilution is 10x or higher.
"*" = Indicates any recoveries outside associated acceptance windows. Surrogate outliers in samples
are presumed matrix effects. LCS demonstrates method compliance unless otherwise noted.
"(1)" = Indicates data from primary column used for QC calculation.
"A" = denotes a parameter for which ELAP does not offer approval as part of their laboratory
certification program.
"F" = denotes a parameter for which Paradigm does not carry certification, the results for which
should therefore only be used where ELAP certification is not required, such as personal exposure
assessment.
This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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GENERAL TERMS AND CONDITIONS
LABORATORY SERVICES
These Terms and Conditions embody the whole agreement of the parties in the absence of a signed and executed contract between the
Laboratory (LAB) and Client. They shall supersede all previous communications, representations, or agreements, either verbal or written,
between the parties. The LAB specifically rejects all additional, inconsistent, or conflicting terms, whether printed or otherwise set forth in any
purchase order or other communication from the Client to the LAB. The invalidity or unenforceability in whole or in part of any provision, term,
or condition hereof shall not affect in any way the validity or enforceability of the remainder of the Terms and Conditions. No waiver by LAB of
any provision, term, or condition hereof or of any breach by or obligation of the Client hereunder shall constitute a waiver of such provision,
term, or condition on any other occasion or a waiver of any other breach by or obligation of the Client. This agreement shall be administered
and interpreted under the laws of the state which services are procured.

Warranty.

Scope and
Compensation.

Prices.

Limitations of
Liability.

Hazard Disclosure.

Sample Handling.

Legal Responsibility.
Assignment.
Force Majeure.

Law.

Recognizing that the nature of many samples is unknown and that some may contain potentially hazardous components, LAB
warrants only that it will perform testing services, obtain findings, and prepare reports in accordance with generally accepted
analytical laboratory principles and practices at the time of performance of services. LAB makes no other warranty, express or
implied.
LAB agrees to perform the services described in the chain of custody to which these terms and conditions are attached. Unless the
parties agree in writing to the contrary, the duties of LAB shall not be construed to exceed the services specifically described. LAB will
use LAB default method for all tests unless specified otherwise on the Work Order.
Payment terms are net 30 days from the date of invoice. All overdue payments are subject to an interest charge of one and one-half
percent (1-1/2%) per month or a portion thereof. Client shall also be responsible for costs of collection, including payment of
reasonable attorney fees if such expense is incurred. The prices, unless stated, do not include any sale, use or other taxes. Such taxes
will be added to invoice prices when required.
Compensation for services performed will be based on the current Lab Analytical Fee Schedule or on quotations agreed to in writing
by the parties. Turnaround time based charges are determined from the time of resolution of all work order questions. Testimony,
court appearances or data compilation for legal action will be charged separately. Evaluation and reporting of initial screening runs
may incur additional fees.
In the event of any error, omission, or other professional negligence, the sole and exclusive responsibility of LAB shall be to reperform the deficient work at its own expense and LAB shall have no other liability whatsoever. All claims shall be deemed waived
unless made in writing and received by LAB within ninety (90) days following completion of services.
LAB shall have no liability, obligation, or responsibility of any kind for losses, costs, expenses, or other damages (including but not
limited to any special, direct, incidental or consequential damages) with respect to LAB’s services or results.
All results provided by LAB are strictly for the use of its clients and LAB is in no way responsible for the use of such results by clients
or third parties. All reports should be considered in their entirety, and LAB is not responsible for the separation, detachment, or
other use of any portion of these reports. Client may not assign the lab report without the written consent of the LAB.
Client covenants and agrees, at its/his/her sole expense, to indemnify, protect, defend, and save harmless the LAB from and against
any and all damages, losses, liabilities, obligations, penalties, claims, litigation, demands, defenses, judgments, suits, actions,
proceedings, costs, disbursements and/or expenses (including, without limitation attorneys’ and experts’ fees and disbursements) of
any kind whatsoever which may at any time be imposed upon, incurred by or asserted or awarded against client relating to, resulting
from or arising out of (a) the breach of this agreement by this client, (b) the negligence of the client in handling, delivering or
disclosing any hazardous substance, (c) the violation of the Client of any applicable law, (d) non-compliance by the Client with any
environmental permit or (e) a material misrepresentation in disclosing the materials to be tested.
Client represents and warrants that any sample delivered to LAB will be preceded or accompanied by complete written disclosure of
the presence of any hazardous substances known or suspected by Client. Client further warrants that any sample containing any
hazardous substance that is to be delivered to LAB will be packaged, labeled, transported, and delivered properly and in accordance
with applicable laws.
Prior to LAB’s acceptance of any sample (or after any revocation of acceptance), the entire risk of loss or of damage to such sample
remains with Client. Samples are accepted when receipt is acknowledged on chain of custody documentation. In no event will LAB
have any responsibility for the action or inaction of any carrier shipping or delivering any sample to or from LAB premises.
Client authorizes LAB to proceed with the analysis of samples as received by the laboratory, recognizing that any samples not in
compliance with all current DOH-ELAP-NELAP requirements for containers, preservation or holding time will be noted as such on the
final report.
Disposal of hazardous waste samples is the responsibility of the Client. If the Client does not wish such samples returned, LAB may
add storage and disposal fees to the final invoice. Maximum storage time for samples is 30 days after completion of analysis unless
modified by applicable state or federal laws. Client will be required to give the LAB written instructions concerning disposal of these
samples.
LAB reserves the absolute right, exercisable at any time, to refuse to receive delivery of, refuse to accept, or revoke acceptance of any
sample, which, in the sole judgment of LAB (a) is of unsuitable volume, (b) may be or become unsuitable for or may pose a risk in
handling, transport, or processing for any health, safety, environmental or other reason whether or not due to the presence in the
sample of any hazardous substance, and whether or not such presence has been disclosed to LAB by Client or (c) if the condition or
sample date make the sample unsuitable for analysis.
LAB is solely responsible for performance of this contract, and no affiliated company, director, officer, employee, or agent shall have
any legal responsibility hereunder, whether in contract or tort including negligence.
LAB may assign its performance obligations under this contract to other parties, as it deems necessary. LAB shall disclose to Client
any assignee (subcontractor) by ELAP ID # on the submitted final report.
LAB shall have no responsibility or liability to the Client for any failure or delay in performance by LAB, which results in whole or in
part from any cause or circumstance beyond the reasonable control of LAB. Such causes and circumstances shall include, but not
limited to, acts of God, acts or orders of any government authority, strikes or other labor disputes, natural disasters, accidents, wars,
civil disturbances, difficulties or delays in transportation, mail or delivery services, inability to obtain sufficient services or supplies
from LAB’s usual suppliers, or any other cause beyond LAB’s reasonable control.
This contract shall be continued under the laws of the State of New York without regard to its conflicts of laws provision.

This report is part of a multipage document and should only be evaluated in its entirety. The Chain of Custody provides
additional sample information, including compliance with the sample condition requirements upon receipt.
Report Prepared Tuesday, October 23, 2018
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