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Division Date: April 8, 2005
BUCKINGHAM LIFT STATION
Attn: Gauher Khan, P.E. Subject: 314 % FRIAR TUCK LANE.

GFS No. S-0267-23-2

Attached are two copies of the asbestos and lead survey report for the subject property, prepared by
Environmental Consulting Services, Inc. (ECS) for the subject project. The consultant’s findings and
recommendations are summarized below:

ASBESTOS

Findings

The Buckingham Lift station consists primarily of a pump room, and associated piping. Based on visual
inspection, no suspect materials were present at the facility; therefore, no samples were collected at
the facility (See Section 2.4, Page 8 of the asbestos survey report).

Recommendations:

No ACM was identified. No abatement deemed necessary.

Any building materials that were not sampled for asbestos must be sampled and analyzed for asbestos
content before disposal during demolition and/or renovation activities. I testing is not performed, it can
be presumed that all of the materials are ACM and should be disposed off accordingly.

LEAD
Findings

A total of five (5) paint chip samples were collected and analyzed for lead content, (See Section 4.3.1,
and Table 2, Page 12 of the lead survey report). These samples were analyzed by using Flame AA
Method.

> Analytical results for the:

o gray, blue, and green paint samples indicated that lead content levels were below 600
PPM or 0.06% by weight (See Appendix B, of the lead survey report). These levels fall
under the City of Houston’s Hazard Category A (Allowable Lead Level).

o black paint located on the pump motor and associated piping indicated lead
concentration of 0.29% by weight and red paint located on the piping indicated lead
concentrations of 0.34% by weight. These levels fall under the City of Houston’s Hazard
Category C-2 (L.ead present).
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Recommendations:

Estimated one hundred fifty (150) square feet of the red paint and black paint located on the pump
motor and associated piping were found to contain lead above allowable lead level (See Appendix A
Figures and Photographs of the lead report). Abatement should be addressed prior to any
renovation/demolition activities.

OSHA regulations apply to workers during Demolition and/or Renovation. For further details (See
Section 4.3 of the lead report) for detailed findings and recommendations.

If you have any questions, please feel free to call Maher Tanbouz, P.E. at 713-837-7060.

AL K e

Michael K. Ho, P.E.

7
MKH:MT:b
JOVA-ENV-SB\Environmental_ltems\Abestos_&_L ead\Assessments\2005\Buckingham Lift Station.doc

Attachment: Asbestos/Lead Survey Reports

c.  Daniel W. Krueger, P.E. (without attachment)
Ebi Nassiri, P.E.
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5718 Westheimer, Suite # 1575
Houston, Texas 77057

Tel: (713) 622-4800

Fax: (713) 6224828

E-Mail: info@ecsus.com

ENVIRONMENTAL CONSULTING SERVICES, INC.

March 19, 2005

Mr. Maher Tanbouz
Attention: Mr. Willie Hunter
City of Houston

611 Walker Street

14" Floor

Houston, Texas 77002

Re: Comprehensive Asbestos and Lead-Based Paint Survey
Buckingham Lift Station
314 %2 Friar Tuck Lane
Houston, Texas
ECS Project Number: 50222028
City of Houston Contact Number: 53564

Dear Mr. Tanbouz:

Environmental Consulting Services, Inc. (ECS) is pleased to present the results of the comprehensive asbestos
and lead-based paint survey conducted at the above referenced facility.

This report includes the results of our findings from visual reconnaissance, sampling and laboratory analysis.
An assessment of the information was made to arrive at the conclusions stated and the recommendations
presented.

We appreciate the opportunity to be of service to you and look forward to working on future assignments.
Should you have any questions concerning this report or if we can assist you with any other matter, please
feel free to contact us. ECS staffs are available for your assistance around the clock.

Sincerely,
Environmental Consulting Services, Inc. (ECS)

/w‘ 4%

Abu Chowdhury Sam H. Barbar
%ﬁ‘{ Asbestos Inspector License # 60-2497 Individual Asbestos Consultant # 10-5452
Expiration Date: 11-03-2005 Expiration Date: 04-21-2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

1. EXECUTIVE SUMMARY

On February 23, 2005, Environmental Consulting Services, Inc. (ECS) conducted an asbestos and lead
based paint survey at the Buckingham Lift Station located at 314 ¥2 Friar Tuck Lane in Houston, Texas,
under professional services Contract No.: 53564. The scope of services was to inspect the facility for the
presence of asbestos and lead-based-paint materials in accordance with the AHERA and HUD guidelines

sampling protocols respectively.

1.1. Asbestos:

No suspect asbestos containing materials were identified at the time of our observation and sampling

activities (City of Houston Hazard Category A).

Recommendations

No suspect asbestos containing materials were noted during our site visit. No Abatement deemed

necessary (City of Houston Hazard Category A).

If during demolition and/or renovation activities, and prior to disposal, any unforeseen building materials

that were not sampled for asbestos are discovered:

1. The suspect material should be analyzed for asbestos content and disposed of properly based on

the analytical test results; or,

2. The construction material may be presumed asbestos-containing material, and disposed of

following all applicable regulations.

Project Number: 50222028 March 2005
Page 1



Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

1.2. Lead

Five (5) homogenous areas were identified. A total of five (5) samples of suspect Lead-Based-Paint

(LBP) materials were collected and analyzed. Sample analysis results indicated the following:

1. Analytical results of the gray paint located on the control box and associated piping indicated lead
concentrations of 0.06% by weight. These materials appeared to be in good condition at the time
of our facility visit. Approximately three hundred (300) square feet of this paint exist. No
abatement deemed necessary (City of Houston Hazard Category A).

2. Analytical results of the black paint located on the pump motors and associated piping indicated
lead concentrations of 0.29% by weight. These materials appeared to be in a damaged condition
at the time of our facility visit. Approximately one hundred (100) square feet of this paint exist.
Abatement of this material should be addressed prior to any renovation/demolition activities.

OSHA regulations apply to workers or the public (City of Houston Hazard Category C-2).

3. Analytical results of the blue paint located on the piping indicated lead concentrations of
<0.016% by weight. These materials appeared to be in good condition at the time of our facility

visit. Approximately fifty (50) square feet of this paint exist. No Abatement deemed necessary
(City of Houston Hazard Category A).

4, Analytical results of the red paint located on the piping indicated lead concentrations of 0.34% by
weight. These materials appeared to be in good condition at the time of our facility visit.
Approximately fifty (50) square feet of this paint exist. Abatement of this material should be
addressed prior to any renovation/demolition activities. OSHA regulations apply to workers or

the public (City of Houston Hazard Category C-2).

5. Analytical results of the green paint located on the Lift Station Cover doors indicated lead

concentrations of <0.010% by weight. These materials appeared to be in good condition at the

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

time of our facility visit. Approximately one hundred (100) square feet of this paint exist. No
Abatement deemed necessary (City of Houston Hazard Category A).

Recommendations

1. Prior to disturbance, all paints indicating lead concentrations below 0.06% by weight should be
addressed for workers protection following the applicable OSHA regulations (ie. 29 CFR
1926.62).

2, All paints indicated as lead containing should be considered a health hazard and should be

addressed accordingly under applicable state and federal laws.

3. Any painted areas that are homogenous with the above sampled areas identified as lead
containing, shall also be considered as lead-containing and should be maintained or removed by

qualified personnel.

4, Paint materials indicating lead concentrations of greater than 0.5% by weight pose a health
hazard, as defined by applicable federal, state and city regulations. Abatement should be a top
priority (City of Houston Hazard Category C-1).

Project Number; 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

2. COMPREHENSIVE ASBESTOS SURVEY

Environmental Consulting Services, Inc. (ECS) has completed a comprehensive asbestos survey at the
Buckingham Lift Station located at 314 % Friar Tuck Lane in Houston, Texas, and referred to as the
“facility”.

2.1. Scope of Services
This survey was performed to determine the presence, location, and condition of Asbestos-Containing
Materials (ACM) at the referenced facilities. Mr. Abu Chowdhury an EPA-accredited/TDH-Licensed

Asbestos Inspector with ECS performed the facility inspection on F ebruary 23, 2005.

The inspection consisted of the following:

e Sampling of suspect Asbestos-Containing Materials (ACMs).
¢ Quantifying and qualifying ACM.
e Locating ACM samples on computer generated maps.

¢ Preparing an inspection report.

2.2,  Facility Description

The Buckingham Lift Station Facility consists primarily of a Pump Room, and associated piping. Based

on visual surveillance, no suspect materials were present at the facility at the time of our site visit.

2.3.  Sampling Techniques and Laboratory Methods

This section details the sampling and laboratory methods used in the comprehensive asbestos survey to

quantify and assess the condition of the confirmed ACM.

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

2.3.1 Survey Methods

This section addresses the criteria necessary for identifying, evaluating and assessing suspect Asbestos-
Containing Materials (ACMs).

a. Homogeneous Areas

Prior to collecting bulk samples of suspect ACM, distinct homogeneous sampling areas and specific
sampling sites were defined based on building construction dates. A homogeneous sample area can be
defined as a material that is similar in appearance, color, and generally having the same episode of
installation as surrounding "like" material. Afttempts were made in all cases to obtain representative
samples of like materials, as this is the most cost-effective method for determination of ACM. It should
be assumed by the building owner, contractor, and the abatement contractors that the composition of like
materials in a single homogeneous area is the same. Homogeneous areas sampled as part of this survey
include materials which have been identified by ECS as ACM and have been classified as friable
(material containing more than one-percent asbestos that, when dry, can be crumbled, pulverized or
reduced to powder by hand pressure) or non-friable (material containing more than one-percent asbestos
that, when dry, cannot be crumbled, pulverized or reduced to powder by hand pressure). Friable materials

are more likely to become airborne, thereby increasing the potential for health hazards.
b. Hazard Assessment
According to AHERA (December 30, 1986), verified friable or assumed ACM uncovered in an inspection

or reinspection of a facility shall be accessed in view of past, present, or future likelihood of disturbance

and may include the following:

1. Location of material present.
2, Condition of material: type of damage, severity of damage, and the extent or spread of damage.
3. Accessibility of the materials.

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

4, Potential for disturbance of the material.

Known or suspected causes of damage (i.e., air erosion, vandalism, service or repair, vibration,

and water).

6. Preventive measures which might eliminate the likelihood of undamaged ACM from becoming
significantly damaged.

e Actions to be taken to protect human health.

The above hazard assessment factors will be discussed according to classifications of verified ACM. The
ACM is usually examined and prioritized according to hazard categories based on condition, location,
potential for damage and potential for fiber release. The asbestos hazard categories as defined by the City

of Houston are presented in Table 1 as follows:

Table 1: HAZARD CATEGORY AND REPONSE ACTION
Hazard Category Response Action

C-1: Asbestos Present Serious health hazard, as defined by EPA, abatement should be a top
priority

C-2: Asbestos Present Health hazard, as defined by EPA, abatement should be planned

C-3: Asbestos Present No action necessary unless renovation, remodeling, or demolition is
planned

B-1: Asbestos Present Contains 1% asbestos, or less, not regulated by TDH

B-2: Asbestos Present Adequately enclosed

B-3: Asbestos Present Adequately encapsulated

A: No asbestos found N/A

A-1: Asbestos Abated Once identified asbestos containing materials have been abated

c. Field Methods

All accessible areas of the facility were inspected for the presence of suspect ACM. Based on visual

surveillance, no suspect materials were present at the facility at the time of our site visit.

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

2.3.2. Laboratory Methods

No suspect asbestos containing materials were identified at the time of our observation and sampling
activities. All material samples were analyzed using the Polarized Light Microscopy (PLM) methods
with dispersion-staining techniques according to US EPA Interim Method EPA 600/M4-82-020. This
type of analysis requires the microscopist to take a portion of the bulk sample and treat it with a special
light-refractive oil emulsion stain. The prepared slide is then subjected to a variety of tests while being

viewed under varying polarization of light.

Each type of asbestos displays unique characteristics when subjected to these tests. Percentages of the
identified types of asbestos are determined by visual estimation. Even though this is an estimation, any
material that contains over one percent (> 1%) of any type of asbestos using the PLM Method is

considered an ACM and must be handled according to OSHA, EPA, and State regulations if disturbed.

CA Labs participates in the EPA Quality Assurance Program for Polarized Light Microscopy and are
accredited by the EPA/NIST. This program helps ensure accurate repeatable results on the part of the

analyst.

2.3.3. Asbestos-Containing Material (ACM) Verification and Assessment
No suspect asbestos containing materials were identified at the time of our observation and sampling
activities.

2.3.4. Hazard Assessment Results

The exact hazard ratings as defined by the City of Houston Hazard Category and Response Action (Table

1) are referenced in Table 2.

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas

Environmental Consulting Services, Inc. (ECS)

TABLE 2: SUSPECT ACM ANALYTICAL RESULTS

Asbestos
Homogenous Hazard | Content
. : o 5 -
AreaNo. Material Location Type Damaged Risk* (11:])
one
Detected)

No Suspect Materials Identified

24.  Findings and Recommendations

24.1. Findings
ECS has completed an asbestos survey at the Buckingham Lift Station located at 314 Y% Friar Tuck Lane
in Houston, Texas. The scope of services was to mspect the facility for the presence of asbestos-
containing materials.
No suspect materials were noted at the time of our observation and sampling activities.

2.4.2. Recommendations

No suspect asbestos containing materials were identified at the Buckingham Lift Station facility. No

Abatement deemed necessary (City of Houston Hazard Category A).

If during demolition and/or renovation activities, and prior to disposal, any unforeseen building materials

that were not sampled for asbestos are discovered:

1. The suspect material should be analyzed for asbestos content and disposed of properly based on

the analytical test results; or,

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

2, The construction material may be presumed asbestos-containing material, and disposed of

following all applicable regulations.

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

APPENDIX A
FIGURES AND PHOTOGRAPHS
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NO SUSPECT ASBESTOS CONTAINING MATERIALS IDENTIFIED
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APPENDIX B
ANALYTICAL RESULTS
AND
CHAIN-OF-CUSTODY
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NO SUSPECT ASBESTOS CONTAINING MATERIALS IDENTIFIED
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APPENDIX C
LICENSES AND CERTIFICATIONS

Project Number: 50222028 March 2005
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

APPENDIX D
SURVEY CHECKLISTS
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

CHECK LIST FOR ASBESTOS SURVEYS

NAME OF THE FACILITY: Buckingham Lift Station

FACILITY ADDRESS: 314 ¥ Friar Tuck Lane, Hous'ton, Texas

DATE OF THE SURVEY: 02/23/2005 CONSULTANT: ECS

INSPECTOR (S) NAME: Abu Chowdhury

Note: Items/information listed below must be included in the report. Use this checklist to ensure
completeness of your report. Mark “X” or “check” in front of the information included in the
report. Submit completed check list with the report. If a facility is surveyed for ashestos and
lead, the survey reports shall be segregated in one binder or preferably two separate reports.

1._X
2. X
3. X
4. X
5._N/A
6. N/A
7._X
8._X
9. X
10. N/A
11. N/A
12. N/A
13. N/A

Date and Contract number of the survey.

Scope of work.

Copy of the inspectors TDH license.

Name and Address of the building.

Statement...if building records were used in the inspection and if not, why?
Date of construction and last renovation (if any) of the building.

Cover letter (in report) contain executive summary or executive summary begin the
report format,

List of areas that were not inspected. Explain.
Procedures and protocols used to collect bulk samples.

List of measures taken to prevent potential fiber release form locations where samples
were extracted

Drawings and photographs with sample locations marked to facilitate future location of
materials sampled.

Statement...if an accredited (NVLAP) laboratory was used for Sample Analysis.

Copy of the laboratory accreditation certificate.

Project Number: 50222028 March 2005



Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

14. N/A Copy of the laboratory analysis results of the bulk samples.

15. N/A Statement (by the laboratory) regarding Quality Assurance and Quality Control
performed.

16. N/A Copy of the chain of custody form for the bulk samples.

17. N/A List of materials assumed to be containing asbestos.

18. X City of Houston Asbestos Hazard Categorization (AHC) list and categorization of all the
samples according to the AHC list included in the report.

19. N/A Condition of the building structure such as deterioration, structural problems, or other
damages.

If Asbestos Present:

20. _N/A Statement...if repeat analysis using point counting PLM was done as required by the city
for the samples that show less than 5% asbestos.

21. _N/A Photographs of all Materials proven to be ACM are included.

22, N/A_ All asbestos containing materials are classified as Friable or Non-Friable.

23. _N/A Recommendations are made for all Asbestos Containing Materials.

24, N/A _ Reasonably accurate quantities of ACM’s are estimated and given in the report.
25. _N/A Cost estimations are given for abatement.

26. _N/A Operation and Maintenance Plans are recommended.

Signed: 2{/{(_/5/{, ‘ %W/W/

Name: Abu Chowdhury

Title: Asbestos Inspector

Project Number: 50222028 March 2005
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APPENDIX E
FACILITY LOCATION MAP
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APPENDIX F

LABORATORY STATEMENT REGARDING QUALITY ASSURANCE
AND
QUALITY CONTROL PERFORMED
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4. LEAD-BASED PAINT SURVEY

Environmental Consulting Services, Inc. (ECS) performed a comprehensive Lead-Based Paint Survey at
the Buckingham Lift Station located at 314 % Friar Tuck Lane, in Houston, Texas, under professional
services City of Houston Contract No.: 53564. Ms. Lina J azi, an EPA/TDH-certified Lead Risk Assessor
with ECS, performed the facility inspection on February 23, 2005. The purpose of this assessment was to
determine if Lead-Based Paint (LBP) was present at the facility.

4.1.  Scope of Services

ECS was contracted by the City of Houston to perform the following scope of services:

Collect paint samples at the facility;
2. Submit the paint samples to a laboratory for the analysis of lead content; and,
3. Prepare a report presenting the analytical results, including recommendations for abatement of

any lead-based painted materials discovered.

4.2.  Sampling and Analysis

4.2.1. Paint Samples Collection

Five (5) homogenous areas were identified. A total of five (5) material samples of suspect Lead-Based-
Paint (LBP) materials were collected and analyzed. The paint chips were placed in small plastic bags,
labeled and shipped to Crisp Analytical Laboratories, LLC (CA Labs) for analysis. Description and
location of the samples are included in Table 2. HUD sampling procedures and guidelines for evaluation

and control of lead-based paint in housing were followed for this survey.

Project Number: 50222028 March 2005
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Lead containing paint hazard categories as defined by the City of Houston are presented in Table 1 as

follows:
Table 1: HAZARD CATEGORY AND RESPONSE ACTION
Hazard Category Response Action

C-1: Lead Present Health Hazard, as defined by applicable federal, state and city
regulations. Abatement should be a top priority. (> 5,000 pPpm or
0.5% by weight)

C-2: Lead Present No action necessary when the material is adequately enclosed, must
be addressed prior to demolition or renovation. OSHA regulations
apply to workers or the public. (> 600 ppm or 0.06% but < 5,000
ppm or 0.5% by weight)

A: Allowable Lead Level <600 ppm or 0.06% by weight

A-1: Lead Abated Once identified; lead containing materials (LCM) have been abated

4.2.2. Laboratory Analytical Results

CA Labs is accredited by the American Industrial Hygiene Association for environmental lead analysis,
and is recognized by the Environmental Protection Agency (EPA) under the National Lead Laboratory
Accreditation Program. Flame AA method (SW-846, 3050A/7420) was utilized to detect the lead content
in the paint materials sampled. Lead-based paint is defined as a paint chip with a lead content of 0.5% by

weight or greater in a dry film of paint applied.

A total of five (5) material samples were collected and submitted to the lab for analysis. Analytical

results indicated the following:

1. Analytical results of the gray paint located on the control box and associated piping indicated lead
concentrations of 0.06% by weight. These materials appeared to be in good condition at the time
of our facility visit. Approximately three hundred (300) square feet of this paint exist. No
abatement deemed necessary (City of Houston Hazard Category A).

Project Number: 50222028 March 2005
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2, Analytical results of the black paint located on the pump motors and associated piping indicated
lead concentrations of 0.29% by weight. These materials appeared to be in a damaged condition
at the time of our facility visit. Approximately one hundred (100) square feet of this paint exist.
Abatement of this material should be addressed prior to any renovation/demolition activities.

OSHA regulations apply to workers or the public (City of Houston Hazard Category C-2).

3. Analytical results of the blue paint located on the piping indicated lead concentrations of
<0.016% by weight. These materials appeared to be in good condition at the time of our facility
visit. Approximately fifty (i()l square feet of this paint exist. No Abatement deemed necessary
(City of Houston Hazard Category A).

4. Analytical results of the red paint located on the piping indicated lead concentrations of 0.34% by
weight. These materials appeared to be in good condition at the time of our facility visit.
Approximately fifty (50) square feet of this paint exist. Abatement of this material should be
addressed prior to any renovation/demolition activities. OSHA regulations apply to workers or

the public (City of Houston Hazard Category C-2).

5. Analytical results of the green paint located on the Lift Station Cover doors indicated lead
concentrations of <0.010% by weight. These materials appeared to be in good condition at the
time of our facility visit. Approximately one hundred (100) square feet of this paint exist. No
Abatement deemed necessary (City of Houston Hazard Category A).

A numbered label identified all samples. The numbers directly correspond with the numbers listed in the
Chain-of-Custody and the Laboratory Test Results in Appendix B. Sample locations for all areas tested
and analytically reviewed are presented in Appendix A. Photographs are presented in Appendix A.
Analytical results are presented in Table 2 and Appendix B.

Project Number: 50222028 March 2005
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TABLE 2: SUSPECT LBP ANALYTICAL RESULTS
Lead Concentration
Sample No. Location Color / Hazard (Zg)?g;;eli)gvlvn
Detectable Limits)
1.028001 Control Bo};)(i ;?:gAssociated Gray/A 0.06
1028002 Pump Motors and Piping Black/C-2 0.29
L028003 Piping Blue/A <0.016
1028004 Piping Red/C-2 0.34
L028005 Lift Station Door Cover Green/A <0.010

4.3, Findings and Recommendations

ECS has completed a Lead-Based Paint Survey at the Buckingham Lift Station, located at 314 % Friar
Tuck Lane, in Houston, Texas. This assessment was performed to determine the presence and location of

lead-based paint

4.3.1. Findings

Five (5) homogenous areas were identified. A total of five (5) material samples of suspect Lead-Based-

Paint (LBP) materials were collected and analyzed. Analytical results indicated the following:

1. Analytical results of the gray paint located on the control box and associated piping indicated lead
concentrations of 0.06% by weight. These materials appeared to be in good condition at the time
of our facility visit. Approximately three hundred (300) square feet of this paint exist. No
abatement deemed necessary (City of Houston Hazard Category A).

Project Number: 50222028 March 2005
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2. Analytical results of the black paint located on the pump motors and associated piping indicated
lead concentrations of 0.29% by weight. These materials appeared to be in a damaged condition
at the time of our facility visit. Approximately one hundred (100) square feet of this paint exist.
Abatement of this material should be addressed prior to any renovation/demolition activities.

OSHA regulations apply to workers or the public (City of Houston Hazard Category C-2).

3. Analytical results of the blue paint located on the piping indicated lead concentrations of
<0.016% by weight. These materials appeared to be in good condition at the time of our facility
visit. Approximately fifty (50) square feet of this paint exist. No Abatement deemed necessary
(City of Houston Hazard Category A).

4. Analytical results of the red paint located on the piping indicated lead concentrations of 0.34% by
weight. These materials appeared to be in good condition at the time of our facility visit.
Approximately fifty (50) square feet of this paint exist. Abatement of this material should be
addressed prior to any renovation/demolition activities. OSHA regulations apply to workers or

the public (City of Houston Hazard Category C-2).

5. Analytical results of the green paint located on the Lift Station Cover doors indicated lead
concentrations of <0.010% by weight. These materials appeared to be in good condition at the
time of our facility visit. Approximately one hundred (100) square feet of this paint exist. No

Abatement deemed necessary (City of Houston Hazard Category A).
4.3.2. Recommendations
1. Prior to disturbance, all paints indicating lead concentrations below 0.06% by weight should be

addressed for workers protection following the applicable OSHA regulations (i.e. 29 CFR
1926.62).

Project Number: 50222028 March 2005
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2. Any painted areas that are homogenous with the above sampled areas identified as being lead
containing, should also be considered as lead containing, and should be maintained or removed

by qualified personnel.

3. Paint materials indicating lead concentrations of greater than 0.5% by weight pose a health
hazard, as defined by applicable federal, state and city regulations. Abatement should be a top
priority. (City of Houston Hazard Category C-1).

4, Paint materials indicating lead concentration of greater than 0.06% but less than 0.5% by weight
can be managed in-place. No action necessary when the material is adequately enclosed, must be
addressed prior to demolition or renovation. OSHA regulations apply to workers or the public.
(City of Houston Hazard Category C-2).

Project Number: 50222028 March 2005
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APPENDIX A
FIGURES AND PHOTOGRAPHS

Project Number: 50222028 March 2005
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| BUCKIh‘IGHAM LS FNOZB 4
3147z E.FRIAR TUCK LN

ey . 2 T - - g

Photo No 1 Buckmgham Lift Statlon at314 1/2 Fan Tuck Lane, Houston Texas

Photo No. 2: 1028001 - Gray paint on pumps base floor
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Photo No. 3: L028002 - Black paint on pumps

=0

la

Photo No. 4: L028004 - Red paint on pipes
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APPENDIX B
ANALYTICAL RESULTS
AND
CHAIN-OF-CUSTODY
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Crisp Analytical Laboratories, L.L.C. CA Labs, L.L.C. Crisp Analytical Laboratories, L.L.C. at Houston

2081 Hutton Dr., Suite 301 12232 Industriplex, Suite 32 5829 West Sam Houston Parkway North, Suite 803
Carrollton, TX 75006 Baton Rouge, LA 70809 Houston, TX 77041
PH: (972) 488-1414 PH: (225) 751-5632 PH: (713) 983-6336
Fax: (972) 488-8006 Fax: (225) 751-5634 Fax: (713) 983-6776

Atomic Absorption Lead Report

Analysis Method: Lead in Paint analyzed by Atomic Absorption (AA)/SW-846-7420;
This analysis is not covered by the scope of accreditation by NVLAP.

Sample Prep Method: Samples are dissolved in nitric acid, extracted, and analyzed on a properly calibrated AA; Absorbency curve
was calculated, bandwidth corrected, and wavelength at the time of the analysis was measured and recorded.

Client Information: Client Project: CA Labs Project #:
Environmental Consulting Services  Buckingham Lift Station CAHO0502506
5718 Westheimer, Suite 1575 Date: 3/7/2005
Houston, Texas 77057
Phone: 713-622-4800 Turnaround Time: 2 days Samples Received: 02-23-05
Fax: 713-622-4828 Attn: Serrie Purchase Order #: -
Sample# Description: Sample Concentration: ~ Weight Percent:
parts per million (ppm)
1028001 Gray paint on metal 595.02 0.06%
1028002 Black paint on metal 287431 0.29%
L028003 Blue paint on metal <156.49 <0.016%
1.028004 Red paint on metal 3397.37 0.34%
L028005 Green paint on metal <99.26 <0.010%
NVLAP # 200452-0 Approved Signatories;
W Ey C TDH # 30-0256 é—-———'—”
€ody z
st Page 1 of 1 boratory Director

Notes
The curvent guidelines for lead in paint froin the Consumer Products Safety Council (CPSC) is 0.06% by weight; the Housing and Urban Development (HUD) guideline is 0.5% by weight

CA Labs is participating in ELPAT rounds sponsored by American Industrial Hygiene Association (AIHA) and National Lead Laboratory Program (NVLAP).  This test report relates only to the items
tested. CA labs participates in the ATHA EMPAT proficiency program, This test reports relates only to the items tested. Neither AIHA, NVLAP nor EPA accreditation implies endorsement by any US
Government agency This report may not be reproduced except in full without written permission from CA Labs

These results are submitted pursuant to CA Labs’ current terms and condition of sale, including the company's standard warranty and limitation of liability provisions and no responsibility or liability is
assumed for the manner in which the results are used or interpreted, Unless notified in writing to return the samples covered by this report, CA Labs will store the samples for a period of ninety (90) days
before discarding. A shipping and handling fee may be assessed for the return of any samples

Analysis performed at Crisp Analytical Labs, LLC 12232 Industriplex, Suite 32, Baton Rouge, LA 70809; Phone (225) 751-5632, Fax (225) 751-5634




PRGE: 4

CALABSBR 2257515634

83-87-2885 15:24

HOIM 1Y Yl [ GEYE SILNM L2 PES | SULCIULRS UL 41 b ] 13UL ) 9|uUEy JUiBq PISEY-PET | -dY' ! (SUBIGSE 25| UL AN SUIIULT JOLNI 31 AV PUIPEUD, )} HULIRS [ELEIBIA, BUINIBIUC-SOI™GSY DY
¢ € w . (73202000) syt we parod opy N
T::Jm S | ® 1|aG aN
TE:W o T|asan
_3:_:" o T|asan
_.a 13138 o T|asan
_3::.: O T{asax

—
—52_ e 00/ O T|ASAN Qu_u._?.,mwx.&.ﬁ 1249 woyfs w\._\\ fersw ug purd vk \n.oq\m_w.aq
o/ ngas as 0O T[asan _ spcyd epae o gurd P2YIIHHETOT
__a:_@u o< O T|asaN s2did pirw wo qund ang |S0nfroT
3/ {38 00) O 1T|asanN ‘27 adid sagyew dwnd jetew wo yuind papig | TWEETT
fea /3138 oag 0 T|aGaN 242 Aaq lo4udr sl id Jetzw Uo putod Loyg | oo 8ro7
(B33 0/ AN :
Sor1 {3 &k.w\ ‘ON ipezieanry| io Jaquny
o g SHnuend) YH | % |98sweq| 38ewmeq adnesoy qdueg nopdiiasag spdureg
:Ag paadsuy _Se-SC-I¢ QyBq YOO cTros :Iaqunp Paforg
PL ‘wefsnay CoUv o) MDAy T pjc.  SSMDPY boyze tfq wpy .._s.&u nsi  PweNPdloug
der1 m WOV :(3uQ WagD) ad£ ], Larung ] io ,  o5ed
\ LITHS XOVIAANS SISATVNV A TdNVS 104
» LV L Ao Pz 878p-T79-€1L X84 / POSY-Z9€1L ‘PL
b L{S0LL SBRIY, ‘DOISNOY] ‘GLST # AMS ‘pPrOY JINIYISIM BILS

(SO "ONI ‘SADIANAS ONLLINSNOD TVLNIAWNOYIANT

176 SOd *HIqumn E@%&&g 1ys Arsmumg speijeny apdwes ying aue) wwoy
A3 |




Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

APPENDIX C
LICENSES AND CERTIFICATIONS

Project Number: 50222028 March 2005



Lty
HTIVIHISNVIL-NON

F—uﬂﬂQm WO HQ-HOmmm.m:HEAvD

Hd'W "d'W Zoypueg °[ gprenpyg

sz

-hOmWTer ~°H—=°O mOUuhﬁu—mn—ﬂ-m UmNOr—‘L i
ﬁ—Oﬁﬁhm ﬁvumOwH —@uﬁ@E-ﬁOﬁm?ﬂnm—

YD _uowaunojw JamoM

HAHALTV A1 dIOA

aye(] uonjexrdxyy

- L002/9/60

L aye(q anss]

VAL IO
o I

¥002/92/60
HQA—.E.—.—Z uHOmU—MUmWMtQU i

. 8TE0L0T

Aaﬁmmz. wc ,miw.cm sexo AL (! %a— ﬁumumoﬁum so[nI oy}

0} mﬁ%uoUom pamsuazx se mﬁo— se .mEm _wmdokrou Io Wwwnommnm jou se m:c~ os ﬁuﬁﬁmﬁm se

‘6706 2PBrYy ‘moaﬁﬁbm —rﬂo sexd vﬁ S UOWLXd > wo Bog.ﬁsm mnﬁ .ﬂﬁﬁwﬁ Sex9a f—.. Jo 23833 oy ur

".m W i

o 1 [ .mq. 4
. . vy %G .‘”.. i

- e
T

i A At - .,e ,.,..—,. ,y m:..

H .___,..

_m se E.uﬂmm.m.— «H&U

HNmH < @ﬂdﬁ

RN _,‘.w,. A
. ..... -1 wv _, ! ; _H., i
h fhy K
it Lo i
£ AT .-.._..'
3/ FIETS .ﬁ.._
ﬁmaﬂdn.m hmwnoa— m: YA
?«ix \...,...n .,_,.A_“i *..__,t uw.

¥ ¢_
«

—w..nvk.-

_E:,ﬁ z%o,zm h mm

HLTVAH A0 ,ﬁzmz,rmfmm SVXHI



A ;
Autnﬁiﬁ%w

Natec Courses:
\sbestos, Lead. Mold
\ir AMonttonne. Gexas and Louistana Regulations

RECL Furklitt. Derensive Diiving. Anthrax. HAZWOPER. NIOSH 582

National Abatement Technology Center
9802 Lawndale * Houston. Texas 77017
1713)472-4022 * (800) 446-2832 * FAX: (713) 472-4064
WWW. RdIeCIx.com

Authorized NATé ?ignature

Natec Courses:
Asbestos, Lead, Mold
Air Monutotmg. Texas and Louisiana Regulations

RFCI. Forklfi. Detensive Driving, Anthrax. HAZWOPER. NIOSH 82

National Abatement Technology Center
9802 Lawndale * Houston. Texas 77017

(713)472-4022 * (800) 446-2832 * FAX: (713) 472-40064

Www. narecrx.com

NATIEC

OF TEXAS, INC.

wWwWwW.natectx.com

Lina Jazi

Name

642-07-9373 2
— SS#IDLF

Certification #

Lead Risk Assessor Refresher

Approved Course

Auqust 24, 2004 August 24, 2007

Course Date . B Expires T

ATIEC

OF TEXAS, INC.

WWW. natectx.com |

i azi :

ame . 1
642-07-9373 NLR082304-9373 '

B Y T — Certification # ’

Lead Refresher ]

Approved Course

Course Date

August 23_2004 August 23, 2007 |

Expires
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STATE OF LOUISIANA CERTIFICATE NO.: 03069

DEPARTMENT OF ENVIRONMENTAL QUALITY August 5, 2002
Awards the Certificate of Approval Page 1 of 1
CA Labs LLC
11800 Industriplex, Suite #35
Baton Rouge, LA 70809

According to the Louisiana Administrative Code. Title 33, Part I, Subpart 3, Laboratory Accreditation, the State of Louisiana formally
recognizes that this laboratory is technically competent to perform the environmental analyses listed on the scope of the accreditation
detailed below.

The laboratory agrees to perform all analyses listed on this scope of accreditation according to the Part I, Subpart 3 requirements and
acknowledges that continued accreditation is dependent on successful ongoing compliance with the applicable requirements of Part I,
Subpart 3. Please contact the Department of Environmental Quality, Louisiana Environmental Laboratory Accreditation Program
(LELAP) to verify the laboratory's scope of accreditation and accreditation status. Accreditation by the State of Louisiana is not an
endorsement or a guarantee of validity of the data generated by the laboratory.

SOLID and HAZARDOUS WASTE METHODS

'Lead Flame Atomic Absorption in Paint NIOSH 7082 STATE CERTIFIED

"I ead Flame Atomic Absorption in Soil NIOSH 7082 T STATE CERTIFIED
[ ead Flame Atomic Absorption in Wipes  NIOSH 7082 STATE CERTIFIED

" Phase Commrast Microscopy NIOSH 7400 STATE CERTIFIED
" Transmission Electron Micros‘;;)i)-);.‘- 7T Ahera Method STATE C'Z'E'RTIFIED

Interim Method for the
Department of Asbestos in Bulk
Samples, 40CFR Part 763,

Appendix E to Subpart E and STATE CERTIFIED
Asbestos, Hazardous
Imergency Response Act, EPA-
600/R-93/116

“Polarized Light Microscopy
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APPENDIX D
SURVEY CHECKLISTS
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Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

CHECK LIST FOR LEAD SURVEYS

NAME OF THE FACILITY: Buckingham Lift Station Facility

FACILITY ADDRESS: 314 ¥ Friar Tuck Lane, Houston, Texas

DATE OF THE SURVEY: 02/23/05 CONSULTANT: ECS

INSPECTOR(S) NAME: Lina Jazi

Note: Items/information listed below must be included in the report. Use this check list to ensure
completeness of your report. Mark “X” or “check” in front of the information included in the
report. Submit completed check list with the report. If a facility is surveyved for lead and
asbestos, the survey reports shall be segregated in one binder or preferably two separate reports.

1. X
2. X
3. X
4. X
5. X
6. N/A
7. X
8. N/A
9. X
10. X
11. X

Statement...if “HUD Guidelines for Evaluation and Control of Lead Based Paint in
Housing” or any other criteria were followed for the survey.

Date and Contract number of the survey.

Scope of the work.

Copy of the inspector (s) TDH Certificate.

Name and Address of the building

Statement...if building records were used in the inspection, and if not, Why?

Cover letter (in report) containing executive summary or executive summary at the
beginning of the report format.

Date of construction and last renovation (if any) of the building.
List of areas that were not inspected. Explain.

Condition of the building structure such as deterioration, structural problems or other
damages.

List of components assumed to have lead based paint or coating, if any.

Project Number: 50222028 March 2005
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12. X City of Houston Lead Hazard Categorization (LHC) list and categorization of all the
samples according to the LHC list included in the report.

If XRF Analyzer Used:

13. N/A Performance Characteristics Sheet (PCS) for the XRF equipment/s used.

14. N/A Calibration Check Test Results (Form 7.2, HUD Guidelines, or equivalent).

15. N/A Statement...if HUD Guidelines were followed for Calibration Check Test of the XRF
equipment and replacement XRF equipment, if used.

16. N/A Installation date and type of source for XRF equipment and replacement equipment, if
used.

17. N/A Drawings and photographs with XRF reading locations marked to facilitate future
location of XRF readings.

If Samples Taken For Laboratory Analysis:

18. X Procedures and protocols used to collect paint chip samples.

19. X _ Copy of the chain of custody form for samples.

20. X Statement...if an accredited (NLLAP/ELLAP) laboratory was used for Sample Analysis.

21. X Copy of the laboratory accreditation certificate.

22. X _ Copy of the laboratory analysis results of the paint chip samples and other PbCMs.

23. X Statement (by the laboratory) regarding Quality Assurance and Quality Control
performed.

24. X Drawings and photographs with sample locations marked to facilitate future location of

coating materials sampled.

IF LEAD FOUND:
25. X Photographs of all component areas proven to have lead.
26. X Recommendations for all components proven to have lead based paint or coatings.

Project Number: 50222028 March 2005
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27. N/A Recommendations for Operation and Maintenance Materials.
28. X Estimated quantities of Lead Containing Materials.
29. N/A Cost estimations for abatement. o b

/’// J l
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Title: Certified Lead Risk Assessor

Name: Lina Jazi é
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APPENDIX E
FACILITY LOCATION MAP
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APPENDIX F
LABORATORY STATEMENT REGARDING QUALITY ASSURANCE
AND
QUALITY CONTROL PERFORMED
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Revision +4
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Latest Update
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Authorized Signatories:

ECS- Sherri
Arthur He nd Lab Director-Owner




. Sample Log-in, Handling, and Reporting
Scope

All samples must be logged in when received, and trackable at all times. The log-in process
involves keeping records on computer and paper of every project received by CA Labs, and when
it was received.

Sample Receiving

Samples may be hand-delivered, mailed, or shipped (Fed-Ex, Lone Star, etc.). Sometimes,
samples will come after-hour and on weekends. Any time samples are received, they must be
logged in. '

Condition of Acceptable Samples

When samples are received at CA Labs, they must be acceptable by the following rules:

* Bulk samples must be in individual, air-tight containers. The containers should also be
sealed with a ziploc style bag large enough for all samples in project. If this is not
provided by the client, CA Labs will have large ziploc bags on-hand.

» A sufficient amount of sample must be included in each container. Only a small amount
(about a square centimeter) is required for PLM analysis.

o The sample identification on the samples must match the information on the clients’
paperwork. If there is a discrepancy, such as samples missing, it must be marked not
received by each missing sample on the chain of custody. When possible, the client will
be notified of the discrepancy over the phone.

» Bulk samples must not be packaged with air samples. The reasoning is that the bulk
samples may contaminate the air samples, but due to the smalil fiber size, the air samples
would not give the bulk samples any recognizable contamination.

Bulk Sample Preparation: Overview

Before the samples are due, the analyst must begin the sample analysis. The first part of this
includes prepping the samples. This consists of taking a small amount of each layer of the
sample, and immersing it in calibrated refractive index liquid on a slide for microscope analysis.
Carefully label all slides with sample numbers. Between all sample preps, the tools and work
area must be wet-wiped with a clean wiper. Care must be taken in order to prevent
contamination. Samples must only be opened one at a time, in the HEPA hood.

During the sample prep, the first part of the analysis is done. This is the stereo-microscope
analysis, which includes inspection of the sample for determination of how many layers there are,
each to get its own subsample (prep) unless inseparable. The stereo-microscope analysis also
includes a physical description of the each subsample, including color, texture, fibrosity, and
determination of whether the subsample is homogenous or not.

-~ ]
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Bulk Sample Analysis: Overview

After thie prep is complete. each subsample should be prepped and labeled so as not to mix any
sampicy ap. The analvst takes one subsample prep and places it on the stage of the polarized
light microscope. When the sample is analyzed. the following data is recorded: asbestos type(s)
and visual percent. non-asbestos fiber type(s) and percent. non-fibrous matrix identification and
percent.  Also included by the analyst. but not recorded on any reports are identification
propertics of asbestos and non-asbestos fibers (parallel and perpendicular refractive indices.
morphoiogy. color / pleochroism, sign of elongation. birefringence. and extinction angle.

Data Reporting

Before entering data on report, the receptionist must check over analysts’ filled out worksheets
for compieteness and any mistakes if present. The data on the worksheet should include: sample
numtzr. laver (subsample) number, whether fibers are present by stereoscope or not. analysts’
physical description of subsample, whether it is homogenous or not. asbestos, non-asbestos. non
fibrous gualification and quantification, and properties. following guidelines set forth for PLM
analysis.

Final eport Delivery
Wher :he data entry is complete, the report is ready 0 be checked over and printed. The reports
are to ~e checked over and signed by the analyst and a supervisor.

Samzpie Storage and Disposal: Overview

After :amvoie analysis, positive and negative sampies are separated into seperate bins in the PLM
and croured together by job number. These sampies are to be archive. These archived boxes are
held Zor ot least ninety days, in case the client calls back for reanalysis for point counting or QC
purposes.  Affer this period, the samples may be disposed of. All positive samples must be
disposcd of in a hazardous material site, labeled Asbestos Containing Material (ACM).
When azczssary 10 dispose of ACM, a hazardous waste company (i.e. Waste Manangement in
Housten. Texas) must be called to pick up positive samples. Negative samples may be disposed

of through Atlantic Waste, who we have an account “vith.

Determination of Asbestos and Cther Materials in Bulk Samples by
Polarized Light Microscopy with Dispersion Staining

Scope

The =732 of this section is 1o outline zvery metiod that will be used by CA Labs analysts and



Equipment Required

Required cquipment for asbestos analysis by polarized light microscopy include:

1. A compound microscope with two polarizers (polarizer and analyzer), oriented exactly
ninety degrees from each other (polarized light microscope), objectives necessary are 10x.
40x. and a dispersion staining objective (fixed if scope does not have Bertrand lens, or
adjustable), and a retardation (550nm) plate;

A stereo microscope capable of a range from 10x to 100x;

A HEPA (99.99% effective to 0.3um) filtered negative pressure table top sample prep
hood capable of 100cfm:

4. Asbestos (NIST OSRM 1866a, Asbestos - Common. 1877, Asbestos - Uncommon) and
Mineralogical standards:

Tools used include forceps. scalpels, razors. small spatulas or spoonulas, mortar and
pestles:
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Non-mandatory equipment includes:
1. Mutfle fumace for ashing samples:
Scales for quantification of gravimetric samples:
Hot plate(s) for drying samples and for catalyzing chemical reactions in preps;
In-house standards of permanent mounted asbestos, non-asbestos, and mineralogical
standards:.

J= W

Reagents Required

Chemicais used for asbestos analysis include:

1. Cargille Refractive Index sets: full incremental sets (series A: 1.460-1.640, 0.004
increments, series B: 1.644-1.700, 0.004 increments, series M: 1.705-1.720, 0.005
increments), full high dispersion sets (Series E: 1.550HD, 1.580HD, 1.605HD, 1.640HD,
1.680HD. and 1.700HD), and extra reserves of the most used oils (1.550HD and 1.680);

2. Hydrochloric acid. trace metal grade;

3. Acerone, trace metal grade;

1. Chloroform. trace metal grade.
Mezthodology

Asbestos analysis by polarized light microscopy must follow the federal regulations included in
the Interim Method (Improved Interim, 40CFR Part 763, Appendix E to Subpart E), and AHERA
(Asbestos Hazards Emergency Response Act, EPA-600/R-93/116), where applicable. If samples
are :aken from a school or federal building, AHERA regulations apply, and Interim regulations
appiv to all samples. When point counting, NESHAPS (40 CFR Part 61 to Part 71) counting

rules arply.

Noe - Because asbestos fibers can be dangerous, all samples must be contained at all times.
When 2 sample container is opened. it must be inside a HEPA filtered negative pressure hood.
This =revents the release of fibers into the air which could cause both contamination and health
proicmi. At all stages of the preparation. the samples must be kept from the air in the lab.

)

1
g

i

™



When the samples are moved. they must be contained with a second ziploc bag. If gravimetric
reduction is used. the samples must be in covered crucibles at all times. All sample preps are
contained in liquid and covered by a glass cover slip. All tools and work areas where samples
are handled must be wiped with a damped kimwipe after every sample (layer). Employees must
wash hands and forearms when leaving the PLM area. Any cleanup in the PLM area must be
done with the HEPA vacuum cleaner. All surfaces must be wetted before wiping or dusting.
The cleanliness of the air in the PLM lab will be monitored quarterly and posted in a common
area for all employees to see.

The analysis of bulk samples consists of three main steps: Stereoscopic examination of the bulk
sample, preparations of subsamples, and polarized light microscope examination of each
subsample prep. The following section outlines the instructions required for each step:

1. Stereo Microscope Analysis:

* The sample is removed from its container and placed on a single sheet of
weighing paper, in a weighing boat, or an appropriate dish such as a watch glass.

* The sample is examined under the stereo scope in order to determine whether or
not fibers are present, including a rough percentage of fibers, and to determine
how many layers and/or material types are in a sample. Fiber identification can be
done to an extent, but the polarized light microscope allows much better
qualification.

2. Sample Preparation:

* FEach layer from every sample must be prepped, analyzed, and reported as
individual samples. This was recently passed in both Interim and AHERA
regulations for PLM asbestos analysis.

* Each individual layer requires at least three preps for AHERA analysis, or enough
preps to identify all asbestos fibers in the Interim method. Please see the diagram,
flow chart for PLM analysis in the Interim method. At least two preps per sample
layer should be enough to satisfy these requirements. More preps will be made as
necessary.

* To prep each sample layer, a small amount needs to be scraped from the sample
layer without getting material from other layers. A scalpel or razor blade can be
used, or tweezers can be used to grab a small amount of sample material. Forceps
are also used to pull out a fiber bundle to be qualified, if necessary. In most cases,
the subsample prep must have a representative amount of material for the entire
subsample layer of the sample.

* The subsample is put on a slide, and one or two drops of liquid is carefully
dropped on the subsample prep. Care must be taken not to touch the dropper to
the slide or sample; this will prevent contamination of refractive index oils and
chemicals. At least one prep will be mounted in the appropriate refractive index
oil for suspected asbestos fibers, which is 1.550HD in most cases. Analysts are
encouraged to use different media for different preps of the same subsample, such
as HCL for dissolving carbonates out of samples or chloroform for chemical
reduction of organically bound components of samples.

* Once the subsample prep is immersed in liquid, it must be crushed, in order to
achieve a flat prep evenly loaded. This can be done with a spatula or the back side
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of curved #7 tweezers. All large sized particles such as quartz sand and mineral
wool shot must be crushed to smaller sizes. If the sample consists of mostly
coarse particles. it can be crushed with a mortar and pestle, and then prepped.
When the sample is crushed and evenly distributed, a slide cover is placed on top.
The slide cover is adjusted by using a pencil eraser or cuticle pusher, so as not to
leave fingerprints or markings on the cover glass which will alter the view through
the PLM scope. The sample must be flat with all air bubbles pushed out. More
liquid can be dropped along the edge of the cover glass if necessary, being careful
not to touch slide or coverslip. It will be absorbed by the prep if it is too thick for
one or two drops of liquid. If the cover slip does not lay flat, it may affect the
dispersion staining colors. If the cover slip breaks, the subsample must be
reprepped, and it is recommended to use the mortar and pestle.

Once the subsample is mounted on the slide with a cover slip, it is ready to be
analyzed. It can be set aside to analyze later, if it has been labeled with a discrete
sample number that will not conflict with others.

3. Polarized Light Microscope Analysis:

DAage A AT 11

Each subsample prep must be analyzed under the polarized light microscope
before a sample is finished.

All of each sample prep is scanned under the PLM, and all components in the
preps are identified and given a calibrated visual estimate of the percentage of the
sample. Some fibers may be quantified by stereoscope, but it is more accurate to
quantify them under the PLM scope, when the prep represents the material
properly (the proper amounts were used in subsample prep). Qualification of all
mineral, fiber, and asbestos types must be done with PLM.

To qualify asbestiform mineral types, the following criteria must be measured:

a. color and pleochroism (strong or weak pleochroism if applicable); With
the analyzer in the out position (plane polarized light - white light
background), color of a specimen can be viewed. If the color changes in
tint (displays selective absorption) as the stage is rotated, it is pleochroic.
This is measured in weak to strong absorption changes.

b. refractive indices (both parallel and perpendicular to the direction of
elongation of the mineral); To measure refractive indices, either becke line
method or dispersion staining method is used. To determine refractive
indices by Becke Line method, refer to Donald F. Bloss, An Introduction o
the Methods of Optical Crystallography, chapter 5. For determination of
refractive indices by dispersion staining, the steps must be followed
exactly in Shu-Chun Su, Rapidly and Accurately Determine Refractive
Indices of Asbestos Fibers by Using Dispersion Staining Method (A
Standard Operating Procedure for PLM Bulk Asbestos Analysis;

¢. morphology of mineral (wavy, curly, or straight); Morphology is
determined by the habit or appearance of the particle in question;

d. sign of elongation (positive or negative); With the retardation plate in, a
particle will show addition and subtraction of wavelength when the stage
is rotated. If the edges of the particle are blue in the NE-SW quadrants of
the field of view, signifying addition of wavelength, the particle is length
slow (positive sign of elongation); If the edges of the particle are yellow
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in the NE-SW quadrants of the field of view. signifying subtraction of
wavelength. the particle is length fast (negative sign of elongation);

¢. birefringence (low. medium. or high): Birefringence can be calculated by
the difference of the refractive indices in a biaxial material. It can also be
calculated with a known thickness ot a particle. if available. Birefringence
is observed in the microscope as bands of colors. from first order red to
second order (blue to red), third order. and so forth. If a sample has low
birefringence, it will show mostly grey colors. and maybe some first order
coloring if the particle is thicker (with retardation plate out). If
birefringence is high. many bands of colors will be observed. If
birefringence is very high. the bands of colors tend to blend together, and
white light is observed. known as high-order white. With the retardation
plate in, the first order colors will show addition (first order red goes to
2nd order red) and subtraction (first order red goes to black) when the
stage 1s rotated;

f. extinction angle (parallel or inclined at a measured angle); When the
polarizer and analyzer are oriented correctly (exactly N-S and E-W.
respectively), angles of extinction can be properly measured from the N-S
and E-W directions. A particle goes extinct every 90 degrees when it is
rotated. When the particle is zxtinct. no light passes through it, and it
appears black, like the background (with retardation plate out). If the
particle goes extinct exactly at 90 degrees, it is known as parallel
extinction. If it goes extinct at an angle off of N-S or E-W, it is known as
oblique, or inclined extinction, and the angle is measured. Because
asbestos fibers are too smail o be seen by PLM. only bundles are
observed. When many fibers make a bundle, their values tend to average
together, so most fiber bundles -viil show parallel extinction, even if the
non-fibrous variety of the minerai does show extinction

To qualify non-asbestiform fiber types. the following criteria must be measured:

a. color, in plane polarized light

b. one optical property, from the previous list.
To qualify mineral types. all of these properties are used. but not logged. Other
properties which can be used include burt are not limited to twinning, exsolution
lamellae. known solid solution series of minerals. and mineral associations from
known ores of geological materials.
To quantify mineral and fiber percentages accurately, each analyst must use a
percentage chart. as well as having xnown percent standards to refer to. Also,
reanalyses by TEM Chartfield and PLM Point Counting allow calibration of
quantification for each anaiyvst.

When quamifying percentages. variance will occur.  Analysts accuracy is
measured by the same analyst analvzing replicates. Laboratory accuracy is
measured by different anaivsts anaivzing duplicates. Each analyst must fall into a
:ertain range of percentaczs. 2ased « i the ‘rue amount of asbestos in the product:



%% Area Asbestos | Acceptable Mean | % Area Asbestos | Acceptable Mean
Result Result
1 >0-3% 50 40-60%
5 >1-9% 60 50-70%
10 5-15% 70 60-80%
20 10-30% 80 70-90%
30 20-40% 90 80-100%
40 30-50% 100 90-100%

1. Point Counting Analysis:

* If requested by the client, point counting can be done on non-organically bound
samples containing ten percent or less asbestos.

* The entire sample may be homogenized if necessary, by grinding with a mortar
and pestle.

* A total of 400 points will be counted in two to eight preps of the sample. The
more preps made, the better the chances are of the overall result being the average

. of each individual prep. If two preps are made, 200 points are counted in each
prep:; if eight preps are made, 50 points are counted in each prep.

* Particulate which lands directly on the numbers of the Walton-Becket graticle are
counted (up to eleven for one field of view). Particulate between numbers are not
counted.

* The fields of view are acquired by moving the slide randomly; this is repeated
until the proper number of points per prep is reached.

* Asbestos points are counted, and non-asbestos points, including all other fibers
and particulate, are counted.

The sum of all of the points must equal 400, and the end result is calculated by
dividing the total number of asbestos points by four. This enables the precision of
the analysis to be better, with a detection limit of one quarter of a percent. Please
note that because this analysis is more precise, that does not mean it is more
accurate. Because of the random viewing, asbestos could easily be missed or
overestimated, so the accuracy of the analysis varies more than with PLM.

Quality Control

As an analyst analyzes samples in a project, he / she must set aside one out of every ten sample
preps 1o be analyzed by duplicate. There will be a designated area in the PLM lab for this, with
slide trays provided for QC samples. One sample per job of about eighty sample layers or more
is re-orepped. reanalyzed by replicate. and recorded. The total number of duplicates and
replicates is outlined in the CA Labs Quality Assurance Manual.

Anaivsts will be subject to monthly testing, including identification of unknown material types,
quaiirative. and quantitative standards. Analysts are required to do preps of NIST OSRM Glass
in order 1o check for asbestos contarinaition monthly. Analysts are required to do daily
coniz:mination checks on tools and work —reas. which are cleaned between samples.
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Analysts will participate in inter-laboratory Round Robin sample sets, so results can be compared
with other laboratories. All analysts are required to read all test samples provided by NVLAP.
although: only one analyst is required to report results. It is very important that all analysts see
these samplies. even though it is not required by NVLAP.

Analysts are encouraged to find different methods of finding and identifying asbestos in bulk
samples. If an analyst finds a new procedure which saves time, it will be documented in this
manual. and it will be compared with different preps of the same material for accuracy, and
reported on the monthly QC summary by the Laboratory Director. Any new methods mentioned
above must be thoroughly tested and approved by the Lab Director and QA Manager. Also see
CA Labs Quality Assurance Manual.

Any custody errors such as mixing up or losing samples must be documented and resolved. This
data must be reported on the monthly QC summary. Any corrective actions for an analyst must
also be kept on record. Deficiency corrections and a total failure rate of the laboratory are also
required on the monthly QC summary. Total failure rate is calculated by the total number of
failed analyses divided by the total number of samples in a month.

Calcuiations

Birefringence - measured by the following calculations:

r =1000¢ x B

where 1 = retardation in nm
t = thickness in nm

B = birefringence, 729 — 711 (the difference between the two
refractive indices of a biaxial substance.)

Calculation of Refractive Indices:
For refractive index measurements, refer to Shu-Chun Su, Rapidly and Accurately Determine

Refractive Indices of Asbestos Fibers by Using Dispersion Staining Method (A Standard
Operaring Procedure for PLM Bulk Asbestos Analysis.

Standard Deviations - calculated by the following equation:

5x = 2 (i + Xavg) /(1)
Standard deviations will be calculated for groups of percentages. including
<1-2%. 3-3%, 6-10%. 11-20%. 21-40%, 41-60%, and 61-100%



Variance - occurs when an analyst reads a sample inside the range of acceptable results.
Depending on the amount of the sample and its range of acceptable answers, variance is
measured by the tollowing chart:

% Area Asbestos Acceptable Variance
<1% +/- <1%
1% +/- 1%

2-3% +/- 2%

4-6% +/- 4%
7-10% +/- 5%
11-19% +/- 8%

20-100% +/- 10%

If measured variance is outside the acceptable results, it shows up as an outlier.

Average Variance - calculated by the following equation:

Varag = 2(varn)/n
where the variance is calculated for every sample on the PLM QC Log.

Cumulative False Positive - False positives are logged by the number in which they occur for
each analyst. The cumulative false positive is calculated by dividing the total number of false
positives by the number of QC samples for that analyst:

FP cum = FP total/ Qctotal

Cumulative False Negative - False negatives are logged by the number in which they occur for
each analyst. The cumulative false negative is calculated by dividing the total number of false
negatives by the number of QC samples for that analyst:

FN cum = FN, total/ Qctotal

Mean - The average of a number set:
Xmean = 2(Xn)/n

Median - The median is a number inside a set of numbers; half of the numbers in the data set
have a value greater than the median and half have values lower. The median is used to calculate
bias, not the Mean.

Bias - The median of the differences between the first and second results is used to estimate bias.
There is a bias if the median is large in absolute value.

Average Bias - The average of the total numbers of reported bias.

Interquartile Range (IQR) - The IQR encompasses the central 50% of the data and gives an
estimate of the spread or scatter of the data. This value can be used instead of standard deviation
because it is relatively insensitive to outliers. The calculation, done via spreadsheet, can also be
approximated by sorting data and dividing it into four segments.



Controi Limits - Control Limits are calculated from the IQR to approximate a 2xSD limit and to
serve 1o identify points as in or out of control. The IQR is related to the SD through the relation
0.741 - iOR=5D for the normally distributed area. [f Control Limits are calculated by 2xSD. the
follow ing <quation is used:

2xSD = [fZ (Xi + Xqg) (1) ] X 2

Poinr Counting - Point counting analysis requires a total of 400 points to be counted. The
equation 1or calculating percentage based on points counted is as follows:

X = point,;/400 X 100%

where X is the calculated percentage.
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Internal Quality Assurance Reviews
Scope

Internal Quality Assurance Reviews - All internal audits will use paperwork and checkpoints set
aside by the appropriate accreditation agency. So the paperwork is not confused with the
accreditation agency, “CA Labs Internal Audit” will be clearly written at the beginning of the
paperwork, and the pages completed will be signed by CA Labs personnel. Intemal audit
information can be made available to clients or the public, if necessary.

Methodology

For general operations and bulk asbestos specific checkpoints, a copy of NVLAP paperwork is
used, from NIST Handbook 150-3. CA Labs Internal Audit is marked on the upper left side of
the paperwork, and the NVLAP code on the upper right side. The inspection must also be dated.

Appendix B: General Operations Checklist and Appendix C: Specific Operations Checklist
contain the requirements which must all be met and exceeded by any facility of CA Labs. Each
item on the NVLAP paperwork contains a blank on the left side which is checked when that
requirement is satisfied. Notes can also be written next to the checkpoint, or on additional notes
papers, with specific reference to that checkpoint.

An original copy of these checklists and additional notes paperwork will be kept with the original
version of CA Labs PLM Standard Operating Procedures in the managerial front office. When
an internal audit is deemed necessary by the Laboratory Director or QC Manager, copies of the
blank forms will be made and dated, and filled out following these procedures.

References

NIST Handbook 150-3, NVLAP: Bulk Asbestos Analysis.
Appendix B: General Operations Checklist
Appendix C: Specific Operations Checklist

Enclosures

NIST Handbook 150-3, NVLAP: Bulk Asbestos Analysis.
Appendix B: General Operations Checklist, pg. B1-B30
Appendix C: Specific Operations Checklist, pg. C1-C11



External Quality Assurance Reviews
Scope -

All external audits will be done through the appropriate accreditation agency, when accreditation

enrollment is deemed necessary by the Laboratory Director:

¢ NVLAP for bulk and airborne asbestos analysis;

e Texas Department of Health for asbestos analysis by PLM, TEM, and PCM;

e AIHA for lead and PCM, if applicable;

o any other accreditations as scope of analysis increases (also see section 12 of CA Labs
Quality Assurance Manual, review procedures for new / specialized analyses).

Once CA Labs in enrolled with an accreditation agency, it is subject to periodic inspections by

each agency, with intervals set by that agency.

Methodology

External audits performed by NVLAP will be once every two years, after the initial lab opening
inspection. Information regarding NVLAP inspections is considered confidential, and will not be
furnished to clients or the public. NVLAP is required to keep all audit information confidential.
NVLAP proficiency results can be made available if necessary.

Samples Sent to Other Offices of CA Labs

When one lab is overloaded with samples, the Lab Director may choose to send some to another
location of CA Labs. The lab sending the samples shall have the project(s) logged in before
releasing the samples to another branch. The branch taking the samples will go through the
appropriate sample log-in procedures if necessary, using the reference number assigned by the
first lab. The second lab will report the project and return the hard copy report to the original lab
by mail. The original lab will invoice the project(s), using their original reference number. All
reports contain a section at the bottom of the disclaimers stating the location and contact numbers
where the samples were analyzed, as well as referencing that lab’s NVLAP assigned number.

If a 1ab is only accredited for PLM:

All TEM and lead samples received will be sent to the main office, (equipped with TEM and
lead) after logging the projects. The main lab will log the samples, using the first lab’s project
reference numbers, and return the completed report and worksheets by mail. The original lab
will invoice the projects. The disclaimers on the report will state the location and contact
numbers of the main office, where the samples were analyzed, and reference the main office’s
NVLAP acreditation and assigned number.

Each lab performing sample analysis for another branch will use a form of samples in transit,
which will have information regarding the project reference number, the analyst(s), and how
much work was done for that project, including reporting and analysis time. This form will be
forwarded to the Accountant for crediting the lab performing the work. All projects are logged
and invoiced from the original lab in order to maintain that branch’s revenue for the samples by
the Accountant.
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Title:  Metal analysis Quality Control

Scope: This procedure outlines the way in which quality control, for metal analysis is to be conducted in
accoraance with NIOSH Method 7082, Issue 2: August 15,1994,

Procedure:

1. Along with appropriate matrix quality control for each batch and type of matrix these samples must also
be prepared :

Initial calibration verification (ICV) / continuing calibration verification (CCV), this is
5mb HNO;, 1mL H,0; and H,0, and measured amount of sample with known
concentration (ELPAT). This must be run at the beginning and end of a batch,
and after every 10 samples.

Initial calibration blank (ICB) / continuing calibration blank (CCB), this is SmL HNQ,, 1mL

H,0, and H,0. This sample is run after successful calibration of AAS, after each
a

2. Bulk sample qc is as follows: 1 blank per twenty samples
1 duplicate per twenty samples
2 matrix spikes per twenty samples

Matrix spikes are prepared by spiking a bulk sample with 1 mL of spiking stock (100 ppm std.). Percent
recovery is calculated as foliows:

PPMew = [ ( AAagap X Veam) ] =+ Weam

PPMepye = [ ( AArgp X Veam) | = Weam

PPMme = [ ( AAgero X Vsan) ] = Waam
PPMspice - PPMean = PPMggc
% Recovery = ( PPMzec =+ PPMry) x 100%  where

PPM:w = concentration of metal in sample (pg/g)
PPM:« = concentration of metal in sample (pg/g)

PPM-: = theoretical concentration of metal in sample (ug/g)
AA::: = reading form AAS (pg/mL)
Ve = volume of sample (mL)

We... = weight of sample (g)



w

3. Air sample qc is as follows: 1 blank per twenty samples
2 matrix spikes per twenty samples
Blanks are made form 25mm MCE filter prepared as a regular sample. Matrix spikes are prepared by
adding 0.5 mL (50 ug) of spiking stock to a 25 mm MCE filter piror to digestion. Matrix spike sample
percent recoveries are calculated as follows:

% Recovery = [ (Cixsx Vow ) /50ug ] %x 100%  where

Caxs = concentration from AAS
Vo = sample diluted volume

4, Wipe sample qc is as follows: 1 blank per twenty samples
2 spikes per twenty samples
Blanks are prepared from clean wipes supplied by the laboratory and prepared as a wipe sample. Matrix
spikes are prepared by adding 5 mL spiking stock (100 ppm) to the wipe prior to digestion. Matrix
spike sample percent recoveries are calculated as follows:

% Recovery = | (Cis X Vswr ) /500ug ] x 100%  where
Cus = concentration from AAS

Vo = sample diluted volume

5. Relative percent difference is calculated from a sample and its duplicate, or a sample spike and its
duplicate. Relative percent difference is calculated as follows:

% RPD = [| Xz - Xeez | +Xave | x 100% where

% RPD = relative percent difference

Xsw = concentration metal in sample

Xowe = concentration metal in sample duplicate
Xave= average of Xsm and Xowe



6. Acceptable quality control is as follows:

-

= warning limit action limit
matrix spike +15% +25%
laboratory control sample 15% +20%
% RPD +20% 125%

Blank >Detection limit 1/5 action level



Buckingham Lift Station, Houston, Texas Environmental Consulting Services, Inc. (ECS)

6. QUALIFICATIONS AND LIMITATIONS

Our professional services have been performed, our findings obtained and our recommendations prepared
in accordance with customary principles and practices in the fields of environmental science and
engineering. This warranty is in lieu of all other warranties either expressed of implied. This company is
not responsible for the independent conclusions, opinions or recommendations made by others based on

the field exploration and laboratory test data presented in this report.

The conclusions and recommendations describe only the conditions present at the time of our assessment,
in areas that were observed. Opinions and recommendations presented herein apply to facility conditions

existing at the time of our investigation and those reasonably foreseeable.

This report is prepared for the sole and exclusive use of the City of Houston, its contractors or agents. It
is designed to aid the building owner, architect, construction manager, general confractor, and potential

abatement contractor in locating Asbestos-Containing Materials (ACM) and Lead-Based Paint (LBP).

Reasonable efforts were made to obtain representative samples of building materials and have those
materials analyzed for asbestos or lead content. Should suspect materials be discovered during building
renovation/demolition that have not been addressed, samples of the materials should be collected and

analyzed for asbestos or lead content prior to renovation and/or demolition.

Notification to the Texas Department of State Health Services (DSHS) must be given prior to any

renovations or demolition activities.
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