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EXECUTIVE SUMMARY 
 
A PCB Caulk Environmental Screening and XRF Lead-Based Paint Survey were conducted for 
Trowbridge Wolf Michaels Landscape Architects, LLP (TWMLA) at the Buffalo Outer Harbor 
(BOH), Terminal B, Fuhrmann Blvd, Buffalo, New York.  
 
PCB CAULK 

The caulk materials that were sampled and analyzed for asbestos content determination 
(identified in Volume 1 of this report) were also sampled and analyzed for PCB content 
determination. Two (2) caulk samples were collected and submitted to EHS Laboratories, Inc. 
(EHS) for analysis. Neither of the two (2) samples analyzed were found to be above the 
regulatory threshold for PCB waste (> 50 ppm). 
 
XRF LEAD-BASED PAINT SURVEY 
 
Environmental Testing & Consulting Inc. (ETC) performed an XRF Lead-Based Paint Survey as a 
subcontractor to Ravi Engineering & Land Surveying, P.C. at the Buffalo Outer Harbor.  The 
focus of this inspection was to provide a general knowledge of locations of lead-based paint.  
 
Lead-based paint was not identified on any of the surfaces tested. Please find ETC’s XRF Lead-
based Paint Survey in its entirety in Attachment C. 
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1.0 INTRODUCTION 

Ravi Engineering & Land Surveying, P.C. (RE&LS) conducted a PCB Caulk Environmental 
Screening for TWMLA at the BOH Terminal B. The Screening was conducted from February to 
March 2017. 
 
2.0 PROJECT OVERVIEW 

The Environmental Screening was conducted to identify PCB containing caulks/sealants that 
may be impacted by future renovation activities. A scope of renovation has yet to be developed 
for Terminal B. PCB caulk sampling focused on damaged caulks/sealants that would most likely 
be impacted by future renovations. 
 
3.0 PCB CAULK SAMPLING/FINDINGS    

Two (2) caulk samples were collected and submitted to EHS for PCB content determination. A 
copy of EHS’s certification is included in Attachment D. Bulk sample locations are found in 
Attachment A. The following table identifies caulks that were sampled and analyzed for PCBs.  
 
Table 1.1 – PCB CAULK SAMPLING RESULTS – TERMINAL B 

Material Description Sample Number Result  
Gray pliable exterior door caulk PCB-001 <19 ppm 
Gray pliable exterior seam caulk PCB-002 <20 ppm 
<: denotes result is below the laboratory detection limit or “non-detect” 
 
 
None of the samples analyzed were found to be above the regulatory threshold for PCB waste 
(> 50 ppm). 
 
The USEPA defines PCB bulk waste as, “waste derived from manufacturing products containing 
PCB’s in a non-liquid state, at any concentration where concentration at the time of designation 
for disposal was > 50 ppm PCB’s.”  
 
4.0 LIMITATIONS OF INVESTIGATION 

Only accessible areas were inspected as part of this survey. Not all suspect caulks/sealants were 
tested as part of this Environmental Screening. The inspection was limited to damaged 
caulks/sealants that would most likely be impacted by future renovations. 
 

5.0 RECOMMENDATIONS 

Any sealant or caulk materials encountered during future renovation that were not identified in 
this Screening should be assumed to be PCB containing until laboratory results prove otherwise. 
 
OSHA 29 CFR 1926.62 must be followed by contractors working on painted surfaces that 
contain lead paint.
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PCB Bulk
Analysis Report

Ravi  Engineering 03/17/2017

201209

03/24/2017

17-03-02373

7469 Whitepine Rd

Telephone: 800.347.4010

Richmond, VA 23237

Environmental Hazards Services, L.L.C.

Client:

Laboratory Results

Received Date:

Fax Number:

Reported Date:

Project/Test Address:

Client Number:

Report Number:

Project #: 20-16-204; Buffalo Outer Harbor-Terminal B;
Buffalo, NY

2110 South Clinton Ave
Suite 1
Rochester, NY 14618

Lab Sample Number:
Client Sample Number:

Preparation Date:
Analysis Date:

17-03-02373-001
PCB-001

Aroclor
1016

(mg/kg)

Reporting Limit (mg/kg): Narrative ID:
Sample Matrix: Sample Weight (g):

03/22/2017
03/24/2017

Caulk

Aroclor
1221

(mg/kg)

Aroclor
1232

(mg/kg)

Aroclor
1242

 (mg/kg)

Aroclor
1248

(mg/kg)

Aroclor
1260

(mg/kg)

Aroclor
1254

(mg/kg)

19
1.063

Aroclor
1262

(mg/kg)

Aroclor
1268

(mg/kg)

<19 <19 <19<19 <19<19<19 <19 <19

Lab Sample Number:
Client Sample Number:

Preparation Date:
Analysis Date:

17-03-02373-002
PCB-002

Aroclor
1016

(mg/kg)

Reporting Limit (mg/kg): Narrative ID:
Sample Matrix: Sample Weight (g):

03/22/2017
03/24/2017

Caulk

Aroclor
1221

(mg/kg)

Aroclor
1232

(mg/kg)

Aroclor
1242

 (mg/kg)

Aroclor
1248

(mg/kg)

Aroclor
1260

(mg/kg)

Aroclor
1254

(mg/kg)

20
1.008

Aroclor
1262

(mg/kg)

Aroclor
1268

(mg/kg)

<20 <20 <20<20 <20<20<20 <20 <20
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201209 17-03-02373
Project/Test Address:

Environmental Hazards Services, L.L.C
Client Number: Report Number:

Project #: 20-16-204; Buffalo Outer Harbor-Terminal B;
Buffalo, NY

Julie Dickerson

Laboratory Administrator

Reviewed By Authorized Signatory:

Analysis Method: EPA SW846 8082A
Preparation Method: EPA SW846 3540C

Sample Narratives:

The condition of the samples analyzed was acceptable upon receipt per laboratory protocol unless otherwise noted on this report.  All internal
quality control requirements associated with the batch were met, unless otherwise noted.  Results represent the analysis of samples
submitted by the client. Unless otherwise noted, samples are reported without a dry weight correction.  Sample location, description, area,
volume, etc., was provided by the client. This report cannot be used by the client to claim product endorsement by NVLAP or any agency of
the U.S. Government. This report shall not be reproduced except in full, without the written consent of the Environmental Hazards Service,
L.L.C.   Virginia Certification #460172   NY ELAP #11714.

Legend         g = gram           mg/kg = milligram per kilogram
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Buffalo Outer Harbor

EXECUTIVE SUMMARY

ENVIRONMENTAL TESTING & CONSULTING is providing environmental support to Ravi
Engineering & Land Surveying, P.C., by providing XRF testing for Lead-Based Paint at the
Buffalo Outer Harbor, including Port Terminal A, Warehouse B & Administration Building,
Buffalo, NY 14203. A limited representative XRF survey was conducted of accessible areas
and building components. This survey is not to be interpreted as representative of surfaces,
which were not included within the scope of this survey.

David P. Majewski, license # NY-R-4289-6 and Noah D. Majewski, license #LBP-R-128530-1
EPA Certified Risk Assessors, performed the inspection on March 1, 2017.

The report is presented in a manner representative of the sequence with which the readings
were taken. The survey report includes analytical methods and limitations, discussions of
XRF inspection procedures, an explanation of identifying abbreviations and components and
three reports. The first report is a Summary Report, listing only the tested surfaces where a
measurement equal to or greater than the EPA’s action level of 1.0 mg / cm² exists. The
second report is a Detailed Report, listing all measurements taken on a room-by-room basis.
The third report is a Distribution Report, which provides statistical data on the components
tested.

The results of the inspection indicate that lead in the amounts equal to or greater than 1.0
mg/cm² are evident primarily on certain:

BUILDING COMPONENTS

Port Terminal A angle iron, door jamb, 2nd level: brick walls, I-beams, &
elevator door frame

Administration building brick walls & door components
These are identified in detail as part of the Summary Reports included in the succeeding pages.

Any construction or maintenance operations, which would disturb lead-based paint, should
be addressed as per SED requirements pursuant to protocols detailed in the OSHA,
Construction Standard for Lead, 29 CFR 1926.62.

If there are any questions or clarifications pertaining to the information contained in this
report, or if we may be of any other assistance, please feel free to contact us.

ENVIRONMENTAL TESTING & CONSULTING



Buffalo Outer Harbor

XRF SURVEY METHODS

PROTOCOL - Based on HUD Guidelines for the Evaluation and Control of Lead-Based Paint
Hazards in Housing, Chapter 7, revised 2012.

INSPECTION – A limited room by room interior XRF inspection survey was conducted for
suspect lead-based paint of accessible areas and building components.

SAMPLING – Suspect materials were grouped so as to be homogeneous; that is, any
suspect material that appeared to be the same age, type and apparent paint history was
assumed to be the same material. Surfaces were randomly tested to be representative
of each categorized material. All sampled surfaces were recorded, as well as stored in
the memory of the XRF unit. Typical tested surfaces include: walls, ceilings, doors, win-
dows, casements, structural members, etc. Paint condition was not addressed. Color is
used as an additional identifier, in an effort to assist in component identification. Colors
are named relative to the colors of the space being tested. Spaces not tested were ei-
ther typical to the adjacent space, unfinished or inaccessible. Color identification is not
a requirement of the HUD Guidelines.

XRF METHODOLOGY - X-Ray Fluorescence (XRF) is a common analytical technique used
to quantitatively measure the concentration level of elements in solid or liquid materials.
In this technique, the sample is bombarded by some form of ionizing radiation such as
X-rays or gamma rays, which can cause the atoms of the sample to emit characteristic
X-rays. These characteristic X-rays from the sample, known as fluorescent X-rays can
be detected and analyzed to provide information as to what concentration of atoms are
contained in the sample. Atoms of every element emit a unique pattern of X-rays when
they are excited by energy of X or gamma rays. The atom is excited when the primary
bombarding radiation has sufficient energy to completely remove an electron from the
inner shell of the atom. The atom then relaxes to its original state by emitting an X-ray
with a specific energy level, known as fluorescence, which is characteristic to that ele-
ment.

ENVIRONMENTAL TESTING & CONSULTING













































































REPORTING

Sample readings on various testing combinations are stored in memory of the XRF

analyzer and combined with other site-specific information supplied by the operator to

generate the final report data.

Lead results are expressed in milligrams per square centimeter (mg/cm²), with results

equal to or greater than 1.0 mg/cm² being considered positive for lead-based paint.

Report definitions:

Room Name – Denotes the individual room name and number (if applicable).

Reading Number – The number generated by the XRF corresponding to the reading

(sample) taken.

Wall – Indicates the component side identification location. C

The Side Identification System is used to locate any wall or

building component (structure) in a specific room. This

system uses an A/B/C/D designation. The “A” side being B D

the wall running parallel and nearest the front (address)

side of building and the succeeding walls identified in a

clockwise manner around the room, B/C/D. A

Structure – Identifies the building component sampled.

Location – Identifies the location of the structure sampled with reference to: left, center

or right; upper or lower, as the wall is viewed from the center of the room.

Member – Additional details of the structure.

Paint Condition – Paint Condition was not considered in this survey.

Substrate – Material the component is made from; beneath paint film coating.

Color – Visible color of paint film.

Lead– Sample analysis results, lead concentration in mg/cm².

Mode – Sample function of XRF instrument.

ENVIRONMENTAL TESTING & CONSULTING
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Quality Control of Field Measurements
LPA-1 Lead Paint Analyzer
manufactured by Protec Instrument Corp.

Quality control is necessary to assure that resulting data are of adequate quality. A
systematic quality control program must be implemented to assure that measurements are
made with an instrument that is operating properly.

Specific tests should be taken prior to and during use of the field instrument to assure
that measurements are consistent and of adequate quality. This is done by taking “check”
measurements on a “reference standard” and monitoring the results.

Quality control checks include:
1. Calibration checks.
2. Variability checks.

Calibration checks should be conducted regularly, before and during use of the
instrument to assure that measurements are made with an instrument that is performing
within specifications. The calibration is checked by monitoring the precision of a group of
measurements to assure that the variability of the instrument is within specifications.
Accuracy of the calibration must be monitored to assure that the substrate correction feature is
adequately compensating for substrate effects with minimum bias.

Quality control checks should be performed using the measured Calibration Test Block
provided by the manufacturer (Protec) or NIST Standard Reference Materials (SRM’s) and
representative substrate materials.

Two types of calibration checks should be performed regularly and systematically.

Periodic Calibration Checks
Performed by the manufacturer (PROTEC Instrument Corp.) at the time of instrument

resourcing. At this time the instrument is subjected to a series of testing procedures ensuring
performance and integrity.

Daily and In-Use Calibration Checks
At the beginning of each testing day, and at regular intervals during the day, calibration

checks should be performed. Calibration checks should be conducted at least at the beginning
and end of each testing day, and:

a. Whenever the unit is turned “on”.
b. At least once during every four (4) hours of continuous usage.
c. Whenever the instrument is dropped or subject to an abusive condition.
d. At the conclusion of testing.

Check the instrument’s calibration at the beginning of each testing project. This is done
by taking the average of three (3) measurements on the Calibration Test Block (1.9 mg/cm²)
provided with the instrument or using the NIST (red, 1.02 mg/cm²) standard film. The
average should not differ from the Calibration Test Block or the NIST value by more than +/-
0.3 mg/cm². If the average is greater than +/- 0.3 mg/cm², wait at least five (5) minutes for
the instrument’s automatic Calibration Check to occur and repeat the original procedure. If
failure is noted, do not continue and call the manufacturer to advise of the malfunction.

ENVIRONMENTAL TESTING & CONSULTING
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Performance Characteristic Sheet 
 
 
EFFECTIVE DATE: October 25, 2006  EDITION NO.: 5 
 
MANUFACTURER AND MODEL: 
 

Make:  Radiation Monitoring Devices 
Model:  LPA-1 
Source:  57Co 
Note: This sheet supersedes all previous sheets for the XRF instrument of the make, 

model, and source shown above for instruments sold or serviced after June 
26, 1995.  For other instruments, see prior editions.

 
FIELD OPERATION GUIDANCE 

 
OPERATING PARAMETERS: 
 
Quick mode or 30-second equivalent standard (Time Corrected) mode readings. 
 
XRF CALIBRATION CHECK LIMITS: 
 

 0.7 to 1.3 mg/cm2 (inclusive) 

 
SUBSTRATE CORRECTION: 
 
For XRF results below 4.0 mg/cm2, substrate correction is recommended for: 

 
Metal using 30-second equivalent standard (Time Corrected) mode readings. 

 None using quick mode readings. 
 

Substrate correction is not needed for: 
 
Brick, Concrete, Drywall, Plaster, and Wood using 30-second equivalent standard (Time 
Corrected) mode readings 
Brick, Concrete, Drywall, Metal, Plaster, and Wood using quick mode readings 

 
THRESHOLDS: 

30-SECOND EQUIVALENT STANDARD 
MODE READING DESCRIPTION SUBSTRATE THRESHOLD 

(mg/cm2) 
 

Results corrected for substrate bias  
on metal substrate only 

Brick 
Concrete 
Drywall 
Metal 

Plaster 
Wood 

1.0 
1.0 
1.0 
0.9 
1.0 
1.0 

   
QUICK MODE 

READING DESCRIPTION SUBSTRATE THRESHOLD 
(mg/cm2) 

 
Readings not corrected for substrate bias  

on any substrate 
 

Brick 
Concrete 
Drywall 
Metal 

Plaster 
Wood 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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BACKGROUND INFORMATION 

 
EVALUATION DATA SOURCE AND DATE: 
 
This sheet is supplemental information to be used in conjunction with Chapter 7 of the HUD Guidelines 
for the Evaluation and Control of Lead-Based Paint Hazards in Housing  ("HUD Guidelines"). 
Performance parameters shown on this sheet are calculated from the EPA/HUD evaluation using 
archived building components. Testing was conducted on approximately 150 test locations in July 1995. 
The instrument that performed testing in September had a new source installed in June 1995 with 12 mCi 
initial strength. 
 
OPERATING PARAMETERS: 
 
Performance parameters shown in this sheet are applicable only when properly operating the instrument 
using the manufacturer's instructions and procedures described in Chapter 7 of the HUD Guidelines. 
 
XRF CALIBRATION CHECK: 
 
The calibration of the XRF instrument should be checked using the paint film nearest 1.0 mg/cm2 in the 
NIST Standard Reference Material (SRM) used (e.g., for NIST SRM 2579, use the 1.02 mg/cm2 film). 
 
If readings are outside the acceptable calibration check range, follow the manufacturer's instructions to 
bring the instruments into control before XRF testing proceeds. 
 
SUBSTRATE CORRECTION VALUE COMPUTATION: 
 
Chapter 7 of the HUD Guidelines provides guidance on correcting XRF results for substrate bias. 
Supplemental guidance for using the paint film nearest 1.0 mg/cm2 for substrate correction is provided: 
 
XRF results are corrected for substrate bias by subtracting from each XRF result a correction value 
determined separately in each house for single-family housing or in each development for multifamily 
housing, for each substrate. The correction value is an average of XRF readings taken over the NIST 
SRM paint film nearest to 1.02 mg/cm2 at test locations that have been scraped bare of their paint 
covering. Compute the correction values as follows: 
 

Using the same XRF instrument, take three readings on a bare substrate area covered with the 
NIST SRM paint film nearest 1 mg/cm2. Repeat this procedure by taking three more readings on 
a second bare substrate area of the same substrate covered with the NIST SRM. 
 
Compute the correction value for each substrate type where XRF readings indicate substrate 
correction is needed by computing the average of all six readings as shown below. 
 
For each substrate type (the 1.02 mg/cm2 NIST SRM is shown in this example; use the actual 
lead loading of the NIST SRM used for substrate correction): 
 

Correction value = (1st + 2nd + 3rd + 4th + 5th + 6th Reading) / 6 - 1.02 mg/cm² 
 

Repeat this procedure for each substrate requiring substrate correction in the house or housing 
development. 
 

EVALUATING THE QUALITY OF XRF TESTING: 
 
Randomly select ten testing combinations for retesting from each house or from two randomly selected 
units in multifamily housing. Use either the Quick Mode or 30-second equivalent standard (Time 
Corrected) Mode readings. 
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Conduct XRF re-testing at the ten testing combinations selected for retesting. 
 
Determine if the XRF testing in the units or house passed or failed the test by applying the steps below. 
 

Compute the Retest Tolerance Limit by the following steps: 
 
Determine XRF results for the original and retest XRF readings. Do not correct the 
original or retest results for substrate bias. In single-family and multi-family housing,  
a result is defined as a single reading. Therefore, there will be ten original and ten 
retest XRF results for each house or for the two selected units. 

 
Calculate the average of the original XRF result and retest XRF result for each 
testing combination. 
 
Square the average for each testing combination. 
 
Add the ten squared averages together. Call this quantity C. 
 
Multiply the number C by 0.0072. Call this quantity D. 
 
Add the number 0.032 to D. Call this quantity E. 
 
Take the square root of E. Call this quantity F. 
 
Multiply F by 1.645. The result is the Retest Tolerance Limit. 

 
Compute the average of all ten original XRF results. 
 
Compute the average of all ten re-test XRF results. 
 
Find the absolute difference of the two averages. 
 
If the difference is less than the Retest Tolerance Limit, the inspection has passed the retest. If 
the difference of the overall averages equals or exceeds the Retest Tolerance Limit, this 
procedure should be repeated with ten new testing combinations. If the difference of the overall 
averages is equal to or greater than the Retest Tolerance Limit a second time, then the 
inspection should be considered deficient. 
 

Use of this procedure is estimated to produce a spurious result approximately 1% of the time. That is, 
results of this procedure will call for further examination when no examination is warranted in 
approximately 1 out of 100 dwelling units tested. 

 
BIAS AND PRECISION: 
 
Do not use these bias and precision data to correct for substrate bias. These bias and precision data 
were computed without substrate correction from samples with reported laboratory results less than 4.0 
mg/cm2 lead. The data which were used to determine the bias and precision estimates given in the table 
below have the following properties. During the July 1995 testing, there were 15 test locations with a 
laboratory-reported result equal to or greater than 4.0 mg/cm2 lead. Of these, one 30-second standard 
mode reading was less than 1.0 mg/cm2 and none of the quick mode readings were less than 1.0 mg/cm2. 
The instrument that tested in July is representative of instruments sold or serviced after June 26, 1995. 
These data are for illustrative purposes only. Actual bias must be determined on the site. Results 
provided above already account for bias and precision. Bias and precision ranges are provided to show 
the variability found between machines of the same model. 
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30-SECOND STANDARD MODE 
READING MEASURED AT SUBSTRATE BIAS (mg/cm2) PRECISION* (mg/cm2) 

 
0.0 mg/cm2 Brick 

Concrete 
Drywall 
Metal 

Plaster 
Wood 

0.0 
0.0 
0.1 
0.3 
0.1 
0.0 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

 
0.5 mg/cm2 Brick 

Concrete 
Drywall 
Metal 

Plaster 
Wood 

0.0 
0.0 
0.0 
0.2 
0.0 
0.0 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

 
1.0 mg/cm2 Brick 

Concrete 
Drywall 
Metal 

Plaster 
Wood 

0.0 
0.0 
0.0 
0.2 
0.0 
0.0 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

 
2.0 mg/cm2 Brick 

Concrete 
Drywall 
Metal 

Plaster 
Wood 

-0.1 
-0.1 
-0.1 
0.1 
-0.1 
-0.1 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

*Precision at 1 standard deviation. 
 
CLASSIFICATION RESULTS: 
 
XRF results are classified as positive if they are greater than the upper boundary of the inconclusive 
range, and negative if they are less than the lower boundary of the inconclusive range, or inconclusive if 
in between. The inconclusive range includes both its upper and lower bounds. Earlier editions of this XRF 
Performance Characteristics Sheet  did not include both bounds of the inconclusive range as 
"inconclusive."  While this edition of the Performance Characteristics Sheet uses a different system, the 
specific XRF readings that are considered positive, negative, or inconclusive for a given XRF model and 
substrate remain unchanged, so previous inspection results are not affected. 
 
DOCUMENTATION: 
 
An EPA document titled Methodology for XRF Performance Characteristic Sheets  provides an 
explanation of the statistical methodology used to construct the data in the sheets, and provides empirical 
results from using the recommended inconclusive ranges or thresholds for specific XRF instruments. For 
a copy of this document call the National Lead Information Center Clearinghouse at 1-800-424-LEAD. A 
HUD document titled A Nonparametric Method for Estimating the 5th and 95th Percentile Curves of 
Variable-Time XRF Readings Based on Monotone Regression provides supplemental information on the 
methodology for variable-time XRF instruments. A copy of this document can be obtained from the HUD 
lead web site, www.hud.gov/offices/lead. 
 
This XRF Performance Characteristic Sheet was developed by QuanTech, Inc., under a contract from the 
U.S. Department of Housing and Urban Development (HUD). HUD has determined that the information 
provided here is acceptable when used as guidance in conjunction with Chapter 7, Lead-Based Paint 
Inspection, of HUD’s Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing. 
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