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April 24, 2023

East Central Intergovernmental Association (ECIA)
7600 Commerce Park
Dubuque, Iowa 52002-9673

Attn: Ms. Dawn Danielson
P: (563) 690-5772
E: ddanielson@ecia.org

Re: Analysis of Brownfield Cleanup Alternatives
Clinton YMCA - 480 S. 3rd Street
Clinton, Clinton County, Iowa 52732
Terracon Project No. 07207086 T22/32.4
Brownfields Assessment Grant: BF97782001

Dear Ms. Danielson:

Terracon Consultants, Inc. (Terracon) is pleased to submit the attached Analysis of Brownfield
Cleanup Alternatives (ABCA) for the above referenced site to East Central Intergovernmental
Association (ECIA). The attached ABCA was prepared under Brownfields Assessment Grant
BF97782001 and in general accordance with the United States Environmental Protection Agency
(USEPA or EPA) cooperative agreement awarded 9/18/2020 as grant Number: BF97782001; the
ECIA Standard Consultant Contract for Qualified Environmental Professional (QEP) dated
December 3, 2020; Terracon’s proposal dated February 24, 2022, and the ECIA Notice to Proceed
dated February 28, 2022.

The purpose of this ABCA is to assess cleanup alternatives of known asbestos containing materials
and asbestos contaminated debris, lead-containing paint, and microbial growth identified during
Terracon’s services conducted the site during 2021 and 2022.

Terracon appreciates the opportunity to provide this service to ECIA. If you have questions
regarding this report, please contact us at 563-355-0702.

Sincerely,
Terracon Consultants, Inc.

James R. Baxter Dennis R. Sensenbrenner, PG
Environmental Group Manager Senior Associate/Project Reviewer

Terracon Consul tants,  Inc. 870 40th Ave Bet tendorf , IA 52722-1607
P 563-355-0702 F 563-355-4789 terracon.com
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1.0 INTRODUCTION

This Analysis of Brownfield Cleanup Alternatives (ABCA) is in support of evaluating cleanup
alternatives and establishing the costs related to the cleanup necessary to support redevelopment
of the property at 480 S. 3rd Street Clinton, Clinton County, Iowa (the site). Based on information
provided by the City of Clinton, Iowa (the City), the general intent of the project is to clean up the
site to make the property more attractive to contractors and/or developers that might be interested
in redeveloping the site. A topographic map with the general site location is provided as Exhibit
1 located in Appendix A. A Site Diagram is provided as Exhibit 2 located in Appendix A.

This ABCA is intended to briefly summarize information about the site and contamination issues,
cleanup standards, applicable laws, cleanup alternatives considered, and the proposed cleanup,
and includes information on the effectiveness, the ability of the grantee to implement each
alternative, the cost of each proposed cleanup alternative, an evaluation of how commonly
accepted climate change conditions might impact proposed cleanup alternatives, and an analysis
of the reasonableness of the various cleanup alternatives considered, including the best available
option based on the current understanding of the site. The ABCA is intended as a brief preliminary
document summarizing the larger and more detailed technical and financial evaluations
performed in addressing each of these areas.

Cleanup alternatives were evaluated in general accordance with United States Environmental
Protection Agency (USEPA or EPA)  Region 7 protocols and general guidance required prior to
implementation of a cleanup design using EPA Brownfields Grant funding. More specifically, this
ABCA summarizes viable cleanup alternatives based on site-specific conditions, technical
feasibility, resiliency to climate change conditions, and preliminary cost/benefit analyses. Specific
cleanup alternatives and associated recommendations are presented in the applicable sections
of this report.

1.1 Background

Based on information obtained from the Clinton County Assessor’s Office1, the site is an
approximate 0.96-acre commercially zoned property located at 480 S. 3rd Street, Clinton, Clinton
County, Iowa. The property is improved with an approximate 27,000 square-feet vacant structure
(original portion constructed in 1905, with reported additions in 1960 and 1978) and associated
paved parking and drives areas. The structure was historically used as a Young Men's Christian
Association (YMCA) recreational facility. The site is currently unoccupied and has been observed
to be in generally poor condition.

1 Posted at:  https://clintoncity.iowaassessors.com/parcel.php?gid=260951.
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1.2 Site Assessment History

1.2.1 Phase I Environmental Site Assessment
A Phase I Environmental Site Assessment (ESA) was conducted at the site in September 2021
in general accordance with ASTM E1527-13 to identify recognized environmental conditions
associated with the property. The following recognized environmental conditions (RECs) were
identified during the Phase I ESA:

 A historical petroleum filling station adjoined the site to the northeast during the 1950s
and 1960s. The petroleum filling station operated prior to the period of regulatory
oversight of the state.

1.2.2 Asbestos and Lead-Based Paint Survey
In conjunction with the Phase I ESA, Terracon completed an Asbestos and Lead-Based Paint
Survey of the onsite buildings.  Laboratory analysis of bulk samples confirmed the presence of
asbestos in samples collected from the structure(s). Asbestos containing materials (ACMs) and
materials containing less than 1% asbestos are summarized in Tables 1 and 2 in Terracon’s
Asbestos and Lead-Based Paint Survey Report (the Survey Report), dated January 21, 2022,
which is provided in Appendix B.

The ACM is considered regulated asbestos containing materials (RACM) and, in accordance with
the National Emission Standards for Hazardous Air Pollutants (NESHAP) 40 Code of Federal
Regulations (CFR) Part 61, Subpart M, must be removed by a licensed asbestos abatement
contractor prior to or in coordination with demolition/renovation of the buildings and disposed at
an approved landfill.  RACM includes friable ACM and non-friable ACM that will be or has been
subjected to sanding, grinding, cutting abrading or has crumbled, pulverized or reduced to power
in the course of demolition or renovation.  The Survey Report, dated January 21, 2022,
recommended that that identified ACMs be managed by an Iowa-permitted asbestos abatement
contractor prior to demolition or remodeling of the structure. Preparation of an asbestos removal
work plan was also recommended.

As indicated in the Survey Report, lead-based paint (LBP) was also identified on building
component surface coatings. The lead paint survey is presented in Table 5 in Appendix A of the
Survey Report, which is attached as Appendix B of this document. The EPA regulates lead use,
removal, and disposal, while the Occupational Safety and Health Administration (OSHA)
regulates workers exposures to lead.  Further, OSHA lead standards apply regardless of the
concentration of lead in paints/materials.
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1.2.3 Phase II Environmental Site Assessment
The Phase II Environmental Site Assessment (the Phase II ESA) was completed in accordance
the EPA approved Property Specific Sampling and Analysis Plan (PSAP) dated December 13,
2021, and the Generic Quality Assurance Project Plan (QAPP), dated April 7, 2021.  The objective
of the Phase II Environmental Site Assessment was to determine whether petroleum
contaminated soil and/or groundwater were of concern for the site in regard to potential human
or environment exposure and/or specific waste handling and disposal needs during
redevelopment activities.

Lead in soil samples collected from the site exceeded the Iowa Department of Natural Resource’s
(IDNR) statewide standards (SWS) for soils. Groundwater could not be assessed due to the
presence of shallow limestone bedrock. Therefore, lead in soil was determined to be a
contaminant of concern and represented the following exposure concerns:

1. Occupant dermal/ingestion exposure (surface contamination)
2. Contractor dermal/ingestion exposure (during excavation)

Copies of the ESA and Phase II ESA reports were provided to the IDNR for review and comment
regarding the need for additional investigation.  Per a letter from the IDNR dated March 10, 2022;
lead was identified in soil in excess of screening standards, however the IDNR did not find
evidence suggesting the existence of a hazardous condition, and therefore did not require further
assessment.  The IDNR deferred the need for additional environmental assessment.  A copy of
the Phase II ESA report is provided in Appendix C.  A copy of the IDNR letter is provided as
Appendix E.

1.2.4 Moisture and Microbial Assessment Services
Terracon also completed moisture and microbial assessment services at the site in August 2022.
These services were requested to identify moisture and microbial growth in the 1905 building of
the structure.

Based on Terracon’s visual assessment of the site, musty odors were generally present
throughout the 1905 building and were noted to be strongest throughout the basement and on
the main level. In addition, a significant portion of the miscellaneous materials, debris, and trash
located throughout the building appeared to be impacted by either moisture or microbial growth.
Relative humidity levels in the building generally exceeded the recommended guidelines of 60%
humidity; several locations in the basement exceeded 80% relative humidity.

Terracon conducted a moisture assessment of building materials in the 1905 portion of the
building.  The results of the moisture evaluation were varied, with results (primarily on the second
and third floors) in the dry range; a significant portion of the results in the at risk or caution range,
and several materials in the basement and select first floor areas were considered to be wet.
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Terracon also collected thirty-five air samples (spore traps) for total fungal structures and six
surface samples (tape lifts) for fungal growth from the site to evaluate microbial growth in the
building(s). The fungal spore trap sampling results were varied; indoor air total spore
concentrations ranged from less than (<) 13 spores per cubic meter (m3) to 210,000 spores/m3.
The total outdoor fungal spore concentrations were 5,800 spores/m3 and 6,000 spores/m3; the
types of outdoor fungal spores identified were considered by the analytical laboratory as typical for
the outdoor environment and were in the low to high concentration ranges for the month of August
in Iowa. Elevated interior air spore concentrations were generally reported in the basement of the
building, the stairwells, and in several locations on the second floor (where the 1905 Building is
generally open to the adjoining 1961 structure). Surface fungal growth was also identified in
samples collected from surfaces in the 1905 portion of the building.

Terracon’s Moisture and Microbial Investigation Report dated September 26, 2022 (the Moisture
and Microbial Report) is included in Appendix D. The Moisture and Microbial Report
recommends that moisture- and microbial-impacted materials (porous and semi-porous materials,
such as drywall, wood, plaster, ceiling tiles, and wood) be removed from the structure during
planned renovation activities. As both asbestos-containing materials and lead-containing paints
and coatings are also present in the building, it is presumed that the remediation efforts will be
combined and the work will be performed concurrently using appropriate work methods, within
the establishment of contained work areas for asbestos-containing materials and lead-containing
paints and coatings mitigation. These areas would use negative air machines equipped with High
Efficiency Particulate Air (HEPA) filters for remediation, where appropriate. It should be noted that
removal of select moisture- and microbial-impacted materials may be required in order to access
the asbestos and lead materials.

1.2.5 Structural Assessment
Select Structural Engineering was retained through Terracon’s subcontractor (YTT Design
Solutions) to inspect and report on the structural condition of the building(s). As presented in their
letter dated October 20, 2022, Select Structural Engineering determined the following:

 Building A, the original, 1905 Building is salvageable but does have some
structural notations.

 Building B1, the two-story addition which houses the women’s locker room, boiler
room and office areas is not salvageable. The structural framing is a complete loss
and the addition has been significantly impacted by moisture intrusion.

 Building B2, which houses the pool and basketball courts, is salvageable but will
require some repairs.

 Building C1, the entrance vestibule/hallway, is in good condition.
 Building C2/C3; hallway, racquetball courts, pool, and men’s locker room

basketball court, track and office area – would require repair or maintenance of
flooring, web joists, and steel skeleton; suspended track is recommended to be
deconstructed.
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A copy of the letter from Select Structural Engineering is provided as Appendix F.

1.3 Summary of Hazardous Substances for Remedy

Regulated hazardous substances for remedy are asbestos containing building materials
(ACBMs)/RACM, lead, and moisture- and microbial-impacted building materials.

Asbestos

Asbestos is the name given to a group of six different fibrous minerals that occur naturally in the
environment. Asbestos minerals have separable long fibers that are strong and flexible enough
to be spun and woven and are heat resistant. Because of these characteristics, asbestos has
been used for a wide range of manufactured goods, mostly in building, friction products, heat-
resistant fabrics, packaging, gaskets, and coatings. Asbestos fibers can enter the air or water
from the breakdown of natural deposits and manufactured asbestos products. Asbestos fibers do
not evaporate into air or dissolve in water. Small diameter fibers and particles may remain
suspended in air for a long time and be carried long distances by wind or water before settling
down. Larger diameter fibers and particles tend to settle more quickly. Asbestos fibers are not
able to move through soil. Asbestos fibers are generally not broken down to other compounds
and will remain virtually unchanged over long periods. Exposure to asbestos usually occurs by
breathing contaminated air in workplaces that make or use asbestos. Asbestos is also found in
the air of buildings containing asbestos that are being torn down or renovated. Asbestos exposure
can cause serious lung problems and cancer. More detailed information on asbestos is attached
as the Agency for Toxic Substance and Disease Registry’s ToxFAQTM for Asbestos (Appendix
G).

Lead

Lead is a toxic metal historically used in fossil fuels, used in metal alloys, used as a component
in various manufactured goods, including paints, and building materials.  Lead can also exist
naturally in soil.  Exposure to lead can occur through inhalation, ingestion, or direct dermal
contact.  Lead exposure can cause anemia, damage to the central nervous system, kidneys, other
health concerns.  More detailed information on asbestos is attached as the Agency for Toxic
Substance and Disease Registry’s ToxFAQTM for Asbestos, (Appendix G).

Microbial Growth

Molds include an abundant number of species of microscopic fungi that grow in the form of
multicellular filaments, called hyphae. Molds can thrive on any organic matter, including clothing,
leather, paper, and the ceilings, walls and floors of structures with moisture management
problems. Building materials or building surfaces commonly have resident fungal spores that have
settled out of the air or have been filtered out of the air with other particles. Fungal structures,
such as hyphae and conidiophores (or other fruiting bodies) seen microscopically in surface
samples, typically indicate fungal growth on surfaces, and are associated with the presence of
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moisture.  When moisture intrusion becomes chronic or involves sewage contamination,
potentially toxigenic (toxin producing) molds may become pervasive.

Mildew is a term that is often generically used to describe suspect mold growth with a flat growth
habit/appearance and is often associated with areas such as shower walls, windowsills, and other
places with routine high moisture levels. In untempered structures and areas without sufficient air
exchange such as basements, a strong musty odor is often noted associated with mildew.

There are no State or Federal limits established for fungal growth in, or contamination of building
materials.  There are currently no regulatory standards, medically based threshold limits, or dose-
response relationships for exposure to airborne or surface concentrations of fungal spores.
Individuals who are sensitive to fungi may have adverse health effects such as allergic responses
and asthma attacks.  The OSHA Factsheet for Fungi Hazards and Flood Cleanup is included in
Appendix G and includes additional information.

2.0 PROJECT GOAL AND RE-USE PLAN

The City currently owns the site and intends to utilize Revolving Loan Fund (RLF) grant dollars to
conduct the initial environmental remediation activities at the site, in order to make the site more
attractive to developers that have interest in redeveloping the site. It is believed that the City will
sell the property, and that the purchaser will make the final determination of the site
redevelopment activities.  Future redevelopment activities could include partial demolition and
renovation of the building(s), complete demolition of the onsite structures, or complete renovation
of the site building(s). Based on information provided to the City and ECIA by the State Historic
Preservation Office (SHPO), historic tax credits may be available for the redevelopment, as the
building is considered historic under Criteria A, which is based on social and cultural aspects of
the site.

It is anticipated that EPA brownfield cleanup funding will be used for ACM abatement and
incidental LBP/LCP and moisture- and microbial-impacted materials removal from the site
structure prior to redevelopment. The cleanup activities allow for immediate and definitive
resolution of the public health issues, while final renovations can then proceed on a schedule that
time and resources allow without worry or expense of maintaining and isolating damaged
materials from public exposure.

3.0 APPLICABLE REGULATIONS AND CLEANUP STANDARDS

3.1 Cleanup Responsibility

The City will be the cooperative agreement recipient and will responsible for hiring qualified
contractors to complete the cleanup activities at the site. The City will use a qualified
Environmental Professional to assist with contracting documents, cleanup contractor oversight
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and final documentation. Asbestos abatement activities, including RACM demo (as required) will
need to be conducted by an asbestos abatement contractor permitted in the State of Iowa. The
contractor will be responsible for the submittals, all necessary work, labor, services,
transportation, equipment, materials, apparatus, subcontract services, investigation and
information/data gathering information, permits, data, to complete the project in accordance with
the Extent of Work established in the contract documents. Work associated with any lead-based
paint/lead containing paint will need to be completed by lead professionals certified by the Iowa
Department of Public Health (IDPH). Specific licenses and/or certifications are not required for
cleanup or remediation of microbial-impacted materials, however handling of building materials
impacted by moisture or fungi should be completed by experienced and qualified firms.

3.2 Cleanup Standards

Asbestos

The asbestos NESHAP (40 CFR Part 61, Subpart M) regulates asbestos fiber emissions and
asbestos waste disposal practices.  It also requires the identification and classification of existing
building materials prior to demolition or renovation activity. Under NESHAP, asbestos-containing
building materials are classified as either friable, Category I non-friable, or Category II non-friable
ACM.  Friable materials are those that, when dry, may be crumbled, pulverized, or reduced to
powder by hand pressure. Category I non-friable ACM includes packing materials, gaskets, resilient
floor coverings and asphalt roofing products containing more than 1 percent (%) asbestos.
Category II nonfriable ACM are nonfriable materials other than Category I nonfriable materials that
contain more than 1% asbestos.

Regulated ACM (RACM) must be removed before renovation or demolition activities that will
disturb the materials. RACM includes:

 Friable ACM;
 Category I nonfriable ACM that has become friable or will be subjected to drilling,

sanding, grinding, cutting, or abrading; and
 Category II nonfriable ACM that could be crumbled, pulverized, or reduced to

powder during renovation or demolition activities.

In Iowa, asbestos activities are regulated by the IDNR and Iowa Workforce Development (IWD),
IDOL. IDNR regulates asbestos fiber emissions under Iowa Administrative Code 567 Chapter 23
(IAC 567-23) and asbestos-containing waste disposal under IAC 567-109. IWD regulates
occupational exposure to asbestos under IAC 875-10 and asbestos removal and encapsulation
activities under IAC 875-155.

IAC 875-155 Asbestos Removal and Encapsulation requires that any asbestos-related activity
conducted in a public building be performed by personnel licensed or permitted by the IWD. The
owner or operator must provide the IDNR and IWD with written notification of planned removal



Analysis of Brownfield Cleanup Alternatives (ABCA)
480 S 3rd Street ■ Clinton, Iowa
April 24, 2023 ■ Cooperative Agreement No. # BF97782001

Reliable ■ Responsive ■ Resourceful 8

activities at least 10 working days prior to the commencement of asbestos abatement activities.
Removal of RACM must be conducted by an Iowa-permitted asbestos abatement contractor. An
IDW-licensed Project Designer should prepare a written abatement design for each abatement
project involving the removal of RACM. The IDW asbestos regulations can be found at
https://www.iowadivisionoflabor.gov/asbestos-licenses.

The asbestos standard for construction (29 CFR 1926.1101) established by OSHA requires that
employee exposure to airborne asbestos fibers be maintained below the permissible exposure
limits (PEL).  The occupational exposure limits are as follows:

 Asbestos Excursion Limit (excursion limit of 30 minutes): 1.0 f/cc (fibers per cubic
centimeter as detected using phase contrast microscopy).

 Asbestos PEL (8-hour time-weighted average permissible exposure level):  0.1 f/cc.

The OSHA standard classifies construction and maintenance activities that could disturb ACM and
specifies work practices and precautions that employers must follow when engaging in each class
of regulated work. The OSHA asbestos standards may be found at http://www.osha.gov.

Lead in Soil

The Iowa Land Recycling Program (LRP) is a voluntary, risk-based cleanup program for
properties with environmental impacts. The LRP is designed to meet the dual objectives of
addressing contaminated sites and promoting the redevelopment of these sites. The primary
means of meeting these objectives are by encouraging voluntary participation to address
contamination by establishing a set of risk-based response action standards, and by providing a
measure of liability protection to participants and future property owners. Iowa has finalized a
Memorandum of Agreement (MOA) with the EPA. Under the MOA, the EPA agrees not to act at
sites enrolled in the LRP.

The IDNR has established a statewide standard of 400 mg/kg and a non-residential, site-specific
standard of 1,100 mg/kg for soil less than two feet in depth for lead in soil. For non-residential
site-specific standards for soil deeper than two feet and residential site-specific standards for soil
deeper than ten feet, the IDNR standard is based on EPA’s Exposure Model for Assessing Risk
Associated with Adult Exposures to Lead in Soil. Per IAC 567 Chapter 137, if the non-residential
land use classification is used, it must be supported by an environmental protection easement
that prevents a change in land use to residential.

Lead-Based Paint and Lead-Containing Surface Coatings

IAC 875-10 adopts the OSHA lead standard for construction (29 CFR 1926.62) by reference. The
OSHA standard does not define the amount of lead in materials, and it applies to all construction
work where an employee may be occupationally exposed to lead. All work related to construction,
alteration, or repair (including painting and decorating) is included. The standard applies to any
detectable concentration of lead in paint, as even small concentrations of lead can result in
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unacceptable employee exposures depending upon on the method of removal and other
workplace conditions. Under this standard, construction includes, but is not limited to, the
following:

 Demolition or salvage of structures where lead or materials containing lead are
present

 Removal or encapsulation of materials containing lead
 New construction, alteration, repair, or renovation of structures, substrates, or

portions containing lead, or materials containing lead
 Installation of products containing lead
 Lead contamination/emergency clean-up
 Transportation, disposal, storage, or containment of lead or materials containing

lead on the site or location at which construction activities are performed
 Maintenance operations associated with construction activities described above

Employers must assure that no employee will be exposed to lead at concentrations greater than
the PEL of 50 g/m3 averaged over an eight-hour period without adequate protection. The OSHA
standard also establishes an action level (AL) of 30 g/m3, which if exceeded, triggers certain
requirements, including periodic exposure monitoring and medical monitoring.

The Lead Renovation, Repair and Painting (RRP) Rule establishes requirements for firms and
individuals performing renovations, and affects contractors, property managers and others who
disturb painted surfaces. It applies to work in houses, apartments and child-occupied facilities
(such as schools and childcare centers) built before 1978. It includes pre-renovation education
requirements as well as training, firm certification and work practice requirements. Additionally,
EPA health standards and clearance levels for lead in paint, dust and soil (TSCA Section 402 and
403) include clearance levels that reduce lead dust-related risks to children in child occupied
facilities following abatement activities. The clearance levels of lead in dust for floors is 10
micrograms (µg) per square foot (ft2) and 100 µg/ ft2 for windowsill dust.  At this time, the future
use of the facility is unknown. As a result, it is unknown if the facility would meet the definition of
child-occupied facility or other activities that may be covered by the RRP.

Microbial Growth

Regulatory standards or medically based threshold limit or dose-response relationships currently
do not exist for exposure to airborne or surface concentrations of fungal growth. Experience,
professional judgment, current scientific literature, guidelines, recommendations made by
professional organizations and experts, and statistical methods are utilized in interpreting fungal
sampling results and developing approaches to removal.

Based on the information available for the site, it is assumed that specific microbial remediation
activities will be focused in areas of the building that are slated for renovation. Should any portion
of the overall structure ultimately be demolished as part of the redevelopment activities at the site,
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it is assumed that any microbial remediation efforts in those portions of the building will only be
associated with the removal of the asbestos and/or lead hazards. The final decision on the end
use of the site will be a key factor in determining the most appropriate methods and anticipated
costs for removal of moisture- and microbial-impacted materials.

3.3 Laws & Regulations Applicable to the Cleanup

Laws and regulations applicable to the remediation of the hazardous substances in this cleanup
include Federal (Code of Federal Regulations) and State (IAC) regulations. Also applicable to this
cleanup are the Brownfields Revitalization Act and the Federal Davis-Bacon Act. In addition, for
all City projects that receive funding, state and local laws regarding procurement of contractors,
equal opportunity, and the participation of small, women, and minority-owned businesses will be
applied.

Asbestos

Applicable asbestos related rules/regulations generally include, but are not limited to the following:

1. Federal Requirements:  Federal requirements that govern asbestos abatement work or
hauling and disposal of asbestos waste materials include but are not limited to the
following:

A. U.S. Department of Labor, OSHA:

 Asbestos – 29 CFR 1910.1001 (general industry) and 1926.1101
(construction).

 Respiratory protection – 29 CFR 1910.134.

 Specifications for accident prevention signs and tags – 29 CFR 1910.145.

 Medical and first aid – 29 CFR 1910.151.

 Access to employee exposure and medical records – 29 CFR 1910.1020.

 Hazard Communication – 29 CFR 1910.1200.

 Construction industry standards – 29 CFR 1926.

B. USEPA:

 Asbestos – 40 CFR 763, Subpart EAsbestos-Containing Materials in
Schools.

 National Emission Standards for Hazardous Air Pollutants (NESHAP) – 40
CFR 61, Subpart AGeneral Provisions.

 NESHAP – 40 CFR 61, Subpart MNational Emission Standard for
Asbestos.

 The Clean Water Act - National Pollutant Discharge Elimination System
(NPDES).
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C. U.S. Department of Transportation 49 CFR 171-180

 Part 171 – Hazardous Substances

 Part 172 – Hazardous Materials Tables, Special Provisions, Hazardous
Materials Communications, Emergency Response Information, Training
Requirements, and Security Plans

 Part 173 – Shippers – General Requirements for Shipments and
Packaging’s

2. Applicable Iowa state regulations, Iowa Administrative Code (IAC): All state
requirements that govern asbestos abatement work or hauling and disposal of asbestos
waste materials shall apply.

A. IAC 567-23 – Asbestos Fiber Emissions

B. IAC 567-109 – Asbestos-Containing Waste Disposal

C. IAC 875-10 – Occupational Exposure to Asbestos

D. IAC 875-155 – Asbestos Removal and Encapsulation Activities

3. Other considerations for asbestos abatement projects:

 Preparation of abatement specifications by an IWD licensed Project Designer,
when required.

 The owner or operator must provide the IDNR and IWD with written notification of
planned removal activities at least 10 working days prior to the commencement of
asbestos abatement activities. Removal of RACM must be conducted by an Iowa-
permitted asbestos abatement contractor.

 Submittals and associated reviews.
 Conduct asbestos abatement oversight and complete asbestos monitoring, as

required.
 Preparation of an asbestos abatement and air monitoring report at the conclusion

of the project.

Lead in Soil

The user of this document must understand the limited applicability of the standards adopted
under the authority of the LRP. The standards were developed within the narrow focus and
constraints of the LRP. While the standards are based on a consideration of risk, they are different
from other “risk-based” approaches.

The LRP does not contain standards that are established based on the migration of contaminants
from one medium to another, which then becomes the basis for subsequent exposure. This does
not mean the IDNR has no concern for these cross-media transfers. IDNR chooses to address
them through direct measurement of the medium in which the exposure takes place or through



Analysis of Brownfield Cleanup Alternatives (ABCA)
480 S 3rd Street ■ Clinton, Iowa
April 24, 2023 ■ Cooperative Agreement No. # BF97782001

Reliable ■ Responsive ■ Resourceful 12

the calculation of such cross-media transfer standards only when it is determined that such an
approach is appropriate in a site-specific context. The intent is to avoid the application of
needlessly restrictive standards to situations where they are not a relevant concern. Implicit in the
final application of the standards is IDNR concurrence that the standards applied in any given
situation address all exposure pathways that are deemed to be of concern. This can only take
place when the IDNR is adequately informed of the particulars of a situation. Without IDNR
concurrence there should be no presumption that a standard is sufficiently protective or that it will
meet the requirements of the LRP.

Most of the standards entail very specific exposure assumptions. Site-specific standards assume
that institutional controls will be put in place in order to preserve those exposure assumptions
(e.g., a prohibition of residential use or well installation). Implicit in the use of such standards is
the assumption that the IDNR has evaluated the exposure assumptions, along with necessary
institutional controls, and determined that they are appropriate to the situation.

As a result of the integral role of IDNR in determining and approving the appropriate use of the
standards, they should not routinely be used for purposes outside of the LRP, including screening
to determine whether a situation is a significant problem or whether it is reportable. Exceptions to
this are the statewide standards for a Protected Groundwater Source. These standards may be
used in lieu of action levels set by 567 IAC Chapter 133: Rules for Determining Cleanup Actions
and Responsible Parties. This does not prevent IDNR from making use of the standards outside
of the LRP when applicable and appropriate to projects under their supervision.

Lead-Based Paint and Lead-Containing Surface Coatings

Applicable lead related rules/regulations generally include, but are not limited to the following:

1. Federal Requirements: Federal requirements that govern lead work, transport and lead
waste materials include but are not limited to the following:

A. U.S. Department of Labor, OSHA:

 29 CFR Part 1910.1025 Occupational Safety and Health Standards.
 29 CFR Part 1926.62 Safety and Health Regulations for Construction.

B. USEPA:

 40 CFR Part 260 Hazardous Waste Management System: General.
 40 CFR Part 261 Identification and Listing of Hazardous Waste.
 40 CFR Part 262 Standards Applicable to Generators of Hazardous

Waste.
 40 CFR Part 263 Standards Applicable to Transporters of Hazardous

Waste.
 40 CFR Part 264 Standards for Owners and Operations of Hazardous

Waste Treatment, Storage, and Disposal Facilities.
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 40 CFR Part 265 Interim Status Standards for Owners and Operators
of Hazardous Waste Treatment, Storage, and Disposal Facilities.

 40 CFR Part 268 Land Disposal Restrictions.
 40 CFR 745 Lead-Based Paint Poisoning in Certain Residential

Structures
 49 CFR Part 172 Hazardous Material Table, Special Provisions,

Hazardous Material Communications, Emergency Response Information,
and Training Requirements, and Security Plans.

 49 CFR Part 178 Specifications for Packaging.

C. U.S. Department of Transportation 49 CFR 171-180

2. Applicable Iowa state regulations, IAC:
A. IAC 641 – Chapter 70 Lead-Based Paint Activities
B. IAC 641 – Chapter 69 Renovation, Remodeling, and Repainting – Lead

Hazard Notification Process.

Microbial Growth

There are no State or Federal limits established for fungal growth in, or contamination of building
materials.  There are currently no regulatory standards, medically based threshold limits, or dose-
response relationships for exposure to airborne or surface concentrations of fungal spores.

4.0 EVALUATION OF CLEANUP ALTERNATIVES

Asbestos, lead in soil, lead-based paints and coatings, and microbial growth are considered
hazardous substances relative to cleanup grant funding. EPA proposal guidance requires the
ABCA, at a minimum, to consider two different cleanup remedies and a “no action” alternative.

The remedial alternatives were evaluated with consideration of the following factors:

 Effectiveness
 Implementability
 Cost

The feasibility of an alternative involves a determination whether the alternative is a practical
solution for addressing the cleanup of contaminants at the site. Factors associated with the
feasibility of the alternatives considered were:

 Technical feasibility
 Administrative feasibility
 Community and regulatory acceptance
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The effectiveness of an alternative involves its ability to meet the objectives of the overall project.
Criteria considered in evaluating the effectiveness of the alternatives were:

 Protection of public health and the environment
 Compliance with applicable or relevant and appropriate regulatory requirements
 Long-term effectiveness and permanence
 Reduction of the hazard
 Short-term effectiveness

In addition to effectiveness, feasibility, and cost considerations, consideration was given to the
sustainability of cleanup alternatives regarding current and future climate change concerns.
According to the National Oceanic and Atmospheric Administration’s (NOAA) National Climate
Assessment, the primary climate change conditions identified for the region include increased
weather activity. Increased weather activity has been identified as site-specific climate change
considerations and the resiliency of each cleanup alternative will be evaluated against these
considerations.

4.1 Asbestos Cleanup Alternatives Considered

To address asbestos containing building materials associated with the Site, two different
alternatives and a no action alternative were considered. The following subsections present each
alternative in greater detail, including estimated costs and potential contingency items:

 Asbestos Cleanup Alternative A: Asbestos Abatement
 Asbestos Cleanup Alternative B: In-Place Management of ACMs
 Asbestos Cleanup Alternative C: No Action

4.1.1 Asbestos Cleanup Alternative A:  Asbestos Abatement
Asbestos cleanup Alternative A includes a combination of conventional asbestos abatement using
standard industry practices and RACM demolition, as required. Asbestos abatement must be
performed by an abatement contractor permitted in the State of Iowa. The owner or operator must
provide the IDNR with written notification of planned removal activities at least 10 working days
prior to the commencement of asbestos abatement activities (Iowa DNR Form 542-1476).

Areas of the building that may be considered structurally unsafe (such as Building B1, as identified
in the report prepared by Select Structural Engineering) may require RACM demolition to remove
ACMs that cannot be safely removed via typical industry means and methods.

RACM demolition would require coordination between contractors, the City and the QEP for the
City, and potentially other parties to ensure safe demolition means (likely via the alley to the north)
and to ensure that the remaining buildings are not structurally impacted during the demolition
activities. All debris generated during demolition activities would be kept adequately wet during
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such activities so as not to generate visible dust emissions, and all materials within the debris pile
would be classified as asbestos waste for the purpose of disposal.

The remainder of the asbestos abatement would consist of setting up regulated areas which
would be established prior to the removal of ACMs, utilizing a variety of controls such as poly to
establish primary and secondary barriers, negative pressure systems/containments, and/or other
applicable measures to prevent asbestos fiber migration beyond the regulated area(s). Abatement
procedures require that ACBMs be adequately wetted to control potential spreading of damaged
or friable asbestos and airborne particulates. The work would also require decontamination
facilities for both abatement workers and for equipment/materials. To aid in the remedial efforts,
debris, particulates, and other residual materials would be vacuumed using HEPA units.

Waste from the RACM demolition activities would be loaded directly into trucks lined with poly.
Each truck would be sealed and secured following loading, labeled with the appropriate OSHA
warning labels and generator information, and transported directly to the designated landfill
permitted to accept ACM waste.

Waste from the traditional abatement activities would be containerized in air and leak tight
containers to contain ACM in manageable quantities and would be kept adequately wet until final
disposal. Waste would be labeled with appropriate OSHA warning labels, Class 9 labels and
generator information and disposed in a landfill permitted to accept ACM waste. Landfill disposal
authorizations would be secured prior to initiating the work.

An air monitoring program will be recommended for removal of ACMs. Final clearance would be
granted following a visual inspection of the work area followed by receipt of acceptable phase
contrast microscopy (PCM) air sampling in accordance with National institute for Occupational
Safety and Health (NIOSH) 7400 methodology or Transmission Electron Microscopy (TEM)
analysis, if indicated by the work removal activities and methods.

Effectiveness

Under this alternative, ACM is permanently removed from the site. This approach is technically
effective as a definitive and direct physical elimination of the contaminants and safety concerns
that produce unacceptable public risk. The remedy usually does not significantly alter remaining
structural conditions, and additional demolition restrictions would not remain following
demonstration of clearance criteria related to the removal of the ACMs. Excluding clearance
sampling, follow-up inspections and maintenance will not be required. With removal and off-site
disposal of contaminants, the approach requires no special post-remedy institutional or land use
controls for the property. This option would prevent potential asbestos exposure by future
occupants, if the abatement is performed accordance with all Federal, State, and local
requirements.

Potential disadvantages include errors during the traditional abatement activities could potentially
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release asbestos fibers to the environment.  A quality consulting firm with experience in
overseeing abatement contractor activities can help to reduce this liability.  Additionally, RACM
demolition could cause unwanted and consequential damages to life, equipment, and property if
not properly executed. This option creates a waste generation stream and associated liabilities
for the generator/owner.

The site-specific climate change conditions identified include increased weather activity which
could affect building integrity (damaged from storms).  With this alternative, increased carbon
dioxide and other air emissions will be likely, as heavy equipment will be required for the RACM
demolition. The contractor will need to implement methodologies/efforts conduct work to reduce
energy use, water use, and to reduce emission of criteria air pollutants and greenhouse gas
emissions (i.e., such as not idling vehicles/utilization of clean idle certified equipment, water
misters, and carpooling to site).  Additionally, all RACM demolition debris would need to be
considered asbestos-containing waste material and transported/disposed of at an approved
disposal facility; recycling of materials would not be allowable by regulation.

Implementability

This alternative is achievable. The approach requires specialized equipment readily available in
the local demolition and engineering markets; a specialized labor force exists in Iowa to
accomplish the asbestos removal activities.

Any structurally unsafe/unsound building area requiring RACM demolition will require a demolition
order by a Government Agency, with concurrence of the structural assessment.  The City may
need to condemn a portions of the building deemed unsound.  To perform this task RACM
demolition, the contractor will also be required to obtain and maintain approval of a work practice
variance from the regulatory agencies having control for this option.

RACM demolition activities also pose a potential challenge. Building B1 is situated on the north
side of the site, along an alleyway.  The positioning of Building B1 relative to the ally/lack of space
to maneuver equipment, overhead utilities, and positioning of adjacent structure(s) to remain
presents challenges for the demolition contractor.  Other subsurface considerations for
underground utilities would also have to be taken into consideration.  Additionally, wastewater
management, management of debris, and protection of structures that are slated to remain will
also be a challenge. Significant pre-task planning would be required to properly mitigate these
concerns prior to beginning demolition activities at the site. RACM demolition of may not be
approved by IDNR/IWD.

The implementation period is shorter-term and can generally be conducted during any time of the
year; however, RACM demolition is ideally completed when temperatures are above freezing.
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Cost

The cost of completing asbestos abatement, including RACM demolition of Building B1 is
estimated to range between $450,000 and $600,000.  The costs are dependent on several factors
such as time of year, number of staff performing the work, and the specific work methods
employed by the demolition and abatement contractors. Site security has been an ongoing issue
at the site and should be considered as part of the abatement costs, if only to ensure the integrity
of the regulated work areas to prevent fiber migration outside of the work area. In addition,
dewatering if the tunnel spaces will be necessary; the level of effort for this activity is currently
unknown due to ongoing water intrusion and will have to be evaluated prior to initiating abatement
activities.

4.1.2 Asbestos Cleanup Alternative B:  In-Place Management of ACMs
Asbestos cleanup Alternative B includes in-place management of asbestos containing materials.
In place management would include the preparation of a written program to provide education,
training, monitoring and recordkeeping of ACMs in the building(s).  The operations and
maintenance plan (O&M Plan) would be implemented and managed by the City until the building
is turned over to the developer.  An O&M Plan is designed to be a proactive program of training
requirements, on-going surveillance, specialized cleaning, and work practices established to
maintain ACM in a building in good condition.

Removal of all asbestos-containing building materials would not be part of this cleanup
Alternative. The principal objective of this Alternative and an O&M Plan is to reduce the potential
for fiber release from ACBMs in the building.  Typical O&M Plans include work practices to maintain
ACM in good condition, describes work techniques to properly clean-up asbestos debris, identifies
training and personal protective equipment requirements for maintenance/custodial personnel who
could disturb the ACM, and specifies the periodic re-evaluation of the condition of ACM present in
the building.

Due to the condition of many of the ACMs (friable, and damaged), this alternative would require
asbestos control and abatement procedures that are outside the scope of an O&M Plan.  Asbestos
abatement project(s) would need to be performed and would need to be performed by an
appropriately licensed or accredited asbestos contractor in accordance with applicable asbestos
regulations.  This alternative would also require annual (at a minimum) inspections by a qualified
and licensed asbestos inspector to monitor conditions of ACBMs remaining in the building(s).

Effectiveness

This alternative does not accomplish the goals of the City, as it does not remove all of the asbestos
containing materials from the structure(s).  Ultimately, the City would be transferring the burden
along to the developer, who may not be suited to manage hazardous materials.
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Implementability

This option is not feasible because the site is slated to be turned over to a prospective developer
free of asbestos materials prior to renovation/redevelopment activities.  The asbestos NESHAP
regulations require that ACMs are removed prior to renovation or demolition.

Cost

Development of an initial O&M plan, training, and recordkeeping is estimated at $5,000 - $7,000.
The annual implementation of the O&M plan and fiber reduction activities depends on the need
to maintain materials in good condition, availability of qualified/training City staff, resources, and
need for outside consulting.  Annual inspections to document change in ACM conditions would
be approximately $4,000.  If ongoing water intrusion in the building is not remediated, the need
for asbestos abatement, of damaged materials would likely continue, which would result in
additional costs due to annual inflation.

An initial round of abatement activities and clean-up would be required under this alternative, as
several materials are friable and in damaged condition.  The estimated fee range for an initial
round of asbestos removal for damaged friable ACBMs ranges between $50,000 - $75,000.

4.1.3 Asbestos Cleanup Alternative C:  No Action

The “no action” scenario is required by the EPA ABCA process and does not address ACBMs
and is not protective of human health and the environment.  The “No Action” alternative does not
include a means of mitigating or eliminating potential exposures to asbestos during or after
redevelopment activities. Since no action would be taken, the potential for asbestos
inhalation/exposure by construction workers, site workers, the landlord, developers, maintenance
staff, and/or future tenants would not be eliminated. Further, the no action scenario does not
prevent further weathering and degradation of ACMBs (through continued water intrusion,
vibration, air erosion, etc.) which could cause airborne particulate/fibers or dust exposures.

Effectiveness

The no action alternative is deemed ineffective and unacceptable for continued Brownfield
redevelopment for this Site because:

 It is likely to be considered unacceptable to the community because citizens, nearby
workers and construction workers could unknowingly be placed at risk in the future.
No-action provides neither remedy nor preventive value to site conditions or in support
of improved public health.

 This approach is unacceptable technically in that the microscopic asbestos fibers are
known human carcinogens and provide no readily discernable exposure warning
mechanism such as odor or other sensory identification. Without an expensive and
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long-term outdoor air/dust sampling program, there is no ability to identify if and when
residual contaminants may be available for exposure.

 The continued presence of ACM in the building would continue to pose a long-term
health risk to the public and also to workers who may enter the building. The No Action
Alternative would make no progress toward achieving the goals of reduction of health
risks to the surrounding public and facilitating the renovation/demolition of the building
for redevelopment.

Implementability

By its definition, taking no action precludes a discussion of implementation. The structure would
be left in the unused state in which it currently exists. The identified ACM would still pose a hazard
to those entering the building and asbestos fibers could be released to the ambient air. The value
of the building could decrease due to deterioration. Additional building material degradation due
to moisture intrusion, air erosion, vibration, etc. is also likely to occur, which could ultimately lead
to potential structural issues and additional future capital costs due to inflation.

Cost

Taking no action to cleanup asbestos materials precludes a discussion of cost to implement. This
cleanup alternative would not include any specific efforts to remove or maintain ACBMs in the
buildings, as such there would be no direct cleanup costs associated with this alterative.

Further, this alternative may later result in abatement/demolition complications, delays, and
increased abatement/demolition costs due to ACM remaining within the structures and may
reduce the feasibility of the City selling to the site to a developer as the developer would then
incur all costs associated with abatement of the materials prior to proceeding with any proposed
redevelopment activities. Expanded costs could occur if fugitive asbestos is released during future
storms or weathering of damaged structures that might result in secondary deposition and
contamination. This would impair re-use and value of surrounding property adjacent to the
structure.
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4.1.4 Cost Comparison of Asbestos Cleanup Alternatives

The table below presents a summary of the estimated costs for all alternatives under
consideration for asbestos. There would be no capital cost if the site were to remain as an unused,
vacant building.

ALTERNATIVE CAPITAL COST ANNUAL COST
A – Asbestos Abatement $450,000 to $600,000* N/A
B – In-Place Management
of ACMs

O&M Plan: $5,000 - $7,000
Plus, initial abatement as required to remove
damaged friable materials, $50,000 - $75,000

Inspections: $4,000
Plus, abatement as
required

C – No Action $0 $0
* - Includes general abatement costs considering typical industry practices for safe structures. Some site-specific factors may
require additional costs to implement depending on the contractor removal methods or to allow for safe access to the work area.
‡ - Includes costs for annual re-inspection of ACMs to document current condition.

4.2 Lead in Soil Cleanup Alternatives Considered

To address lead in soil at the site, two different alternatives and no action were considered. These
alternatives are outlined below. The following subsections present each alternative in greater
detail, including estimated costs and potential contingency items related to lead in soil cleanup:

 Lead In Soil Cleanup Alternative A:  Excavation and Removal
 Lead In Soil Cleanup Alternative B:  Environmental Covenant and Engineered Cap
 Lead In Soil Cleanup Alternative C:  No Action

4.2.1 Lead in Soil Cleanup Alternative A:  Excavation and Removal
Lead in soil Alternative A includes conventional excavation removal using standard industry
practices. The remedial area would be contained prior to the removal using barriers and dust
suppression to control dust beyond the work zone. Remedial activities would be to dig out the
affected area and utilized practices to control airborne particulates. During and following the
excavation, dust particulates and other residual materials would be controlled by low
dumping/placing materials in truck and utilization of dust control practices (wetting and covering
of dump trucks).

Effectiveness

The lead in soil is permanently removed. This approach is technically effective as a definitive and
direct physical elimination of the contaminants that produce unacceptable public risk. The remedy
usually does not significantly alter structural conditions due to the shallow depths needed to meet
remedial goals. With removal and off-site disposal of contaminants, the approach requires no
special post-remedy institutional or land use controls for the property.

Potential disadvantages are minimal; however, errors during the removal could potentially release
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lead to the environment. This option creates a waste generation stream and associated liabilities
for the generator. This approach would need building demolition and/or pavement removals in
areas of impact, if applicable to redevelopment. Removal of the lead in soil reduces the potential
for environmental contamination.

With this alternative, increased carbon dioxide and other air emissions will be likely, as heavy
equipment will be required for excavations. The contractor will need to implement
methodologies/efforts conduct work to reduce energy use, and to reduce emission of criteria air
pollutants and greenhouse gas emissions (i.e., such as not idling vehicles/utilization of clean idle
certified equipment, water misters, and carpooling to site).  Additionally, the soil spoils would need
to be transported/disposed of at an approved disposal facility.

Implementability

This alternative would be difficult to implement due to the need to complete demolitions (buildings,
paving) to gain access to the soils and would also need to factor the need for utility disconnects
and relocates.  As noted in the Phase II ESA included in Appendix C, shallow bedrock (weathered
limestone) was encountered approximately 4.5 to 7-feet below the ground surface, which could
affect the ability of the contractor to remove all impacted soil materials.  Additionally, the area of
impact is undefined at this time.  No special approaches would be required to complete what
would normally be considered a mature remedy, common in the remediation industry.  The
implementation period can be conducted when temperatures are generally above freezing and
the duration of the work would be relatively short.

Cost

Based upon Terracon’s experience with similar projects, the estimated cost to remove
approximately 1,000 cubic yards of lead in soil area from the site is approximately $95,000.  This
cost includes planning, additional delineation, special waste permits, excavation and disposal,
post excavation testing, backfill, and professional management.  This estimate could have a large
range since delineation of the lead in soil has not been defined and due to the variations in the
depth to bedrock across the site.

4.2.2 Lead in Soil Cleanup Alternative B:  Environmental Covenant and Engineered Cap
Lead in soil Alternative B includes placing an environmental covenant (EC) on the site using
standard industry practices. The EC area would be identified and surveyed. An engineered cap
(concrete/asphalt, or two feet of clean soil cap material) would be placed over the affected area.
In addition, a Soil and Groundwater Management Plan (SGMP) would need to be generated and
included in the EC to educate workers and the public on protective soil management practices of
the impaired material.

Effectiveness

The lead in soil would be protected against public exposure and identified on the Title to the
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property. This approach is technically effective as a definitive and direct physical elimination of
the contaminants that produce unacceptable public risk. The remedy usually does not alter
structural conditions and is attached to the property deed to meet remedial goals. Follow-up
inspections and maintenance may be required to maintain the cap. This remedy requires
institutional or land use controls for the property.

Potential disadvantages: this option creates a need for long term maintenance of the cap and
some excavation (new utilities or utility maintenance) may be required.

Implementability

This alternative is technically achievable.  No special approaches would be required to complete
what would normally be considered a mature remedy, common in the remediation industry.  The
approach does not require specialized equipment.  A specialized labor force exists in Iowa to
accomplish the remedy.  The implementation period is shorter-term and can be conducted during
any time of the year.

Cost

The estimated cost  to develop and file an environmental covenant and SGMP is approximately
$10,750.  The capping design would need to be incorporated into the general redevelopment of
the site.  The costs for capping vary drastically, depending on the cap selected (i.e. concrete vs.
asphalt vs. clean soil) and could be $100,000, plus.

4.2.3 Lead in Soil Cleanup Alternative C: No Action

The “no action” scenario is required by the EPA ABCA process. In the no action alternative, lead
impacted soil would remain in place with no further action.

Effectiveness

This alternative is deemed ineffective and unacceptable for continued Brownfield redevelopment
for this Site because:

 It is likely to be considered unacceptable to the community because citizens,
nearby workers and construction workers could unknowingly be placed at risk in
the future. No-action provides neither remedy nor preventive value to site
conditions or in support of improved public health.

 The continued presence of lead in soil would continue to pose a potential long-
term health risk to the public and to workers that may perform excavation work in
the area. The No Action Alternative would make no progress toward achieving the
goals of reduction of health risks to the surrounding public and facilitating the
redevelopment.
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Implementability

By its definition, taking no action precludes a discussion of implementation; the lead in the soil
would not be addressed.

Cost

By its definition, taking no action precludes a discussion of cost to implement. This cleanup
alternative would not include any specific efforts to remove (or maintain) soils impacted with lead
in place.

4.2.4 Cost Comparison of Alternatives for Lead in Soil
The table below presents a summary of the estimated costs for all alternatives under
consideration for remedial efforts for lead in soil. There would be no capital cost if the site were
to remain as an unused, vacant building.

ALTERNATIVE CAPITAL COST ANNUAL COST
A – Excavation and Removal $95,000* N/A
B – Environmental Covenant and
Engineered Cap

EC: $10,750†

Engineered Cap: $100,000, plus
Normal grounds maintenance

C – No Action $0 $0
* - Estimate includes excavating and landfill disposal of 1,000 tons of impacted soil; disposal; backfilling; and

excavation report.  Note: the area is currently capped with concrete.  Site demolition is not included, if
required as part of redevelopment.

† - Estimate includes costs for drafting and filing the EC and preparation of Soil and Groundwater Management Plan.

4.3 Lead-Based Paint Cleanup Alternatives Considered

To address lead containing surface coatings and lead-based paint (LBP) at the site, two different
alternatives and no action were considered. These alternatives are outlined below. The following
subsections present each alternative in greater detail, including estimated costs and potential
contingency items related to lead cleanup:

 LBP Cleanup Alternative A:  Limited Lead-Based Paint Removal
 LBP Cleanup Alternative B:  In Place Management of LBP/LCP
 LBP Cleanup Alternative C:  No Action

4.3.1 LBP Alternative A: Limited Lead-Based Paint Removal
Lead-based paint cleanup Alternative A involves limited or selective removal of LBP and lead-
containing coatings in the building that will be impacted by asbestos abatement. Work associated
with any lead-based paint/lead containing paint will need to be completed by lead professionals
certified by the IDPH.

Work would need to be completed in accordance with the RRP. Regulated areas would be
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established prior to the removal of these materials utilizing a variety of controls such as poly to
establish primary and secondary barriers, negative pressure systems/containments, and/or other
applicable measures to prevent lead dust migration beyond the regulated area(s).

Waste would be containerized in air and leak tight containers to contain the waste in manageable
quantities. Landfill disposal authorizations (which may include specialized testing for leaching
characteristics of the materials) would be required prior to initiating the work.

Visual confirmation of the removed materials would be conducted along with dust wipe testing,
as required by regulation.

Effectiveness

For this alternative, select lead coatings are permanently removed, allowing for access to ACMs
or other materials as required by the project plans. This approach is technically effective as a
definitive and direct physical elimination of the contaminants that produce unacceptable public
risk, for the areas requiring asbestos abatement.  However, this alternative is selective in nature,
meaning that additional lead coatings would remain inside the building and could pose a threat to
construction workers, site workers, the landlord, developers, maintenance staff, and/or future
tenants during and after renovation activities.

End-use options that may include residential dwellings will require compliance with IAC Chapter
70, including clearance sampling. Additional notifications to tenants by the property
manager/landlord might include: the EPA-approved information pamphlet on identifying and
controlling lead-based paint hazards; information concerning lead-based paint or lead-based
paint hazards pertaining to the building; and a lead disclosure attachment to the lease, inclusive
of a “lead warning statement”.

Potential disadvantages are that LBP/LCP will remain in the building since the scope would be
limited in nature. Other disadvantages to this alternative include errors during the removal and
cleanup could generate lead dust inside the structure. This option also creates a waste generation
stream, which could be deemed hazardous waste, and potential associated liabilities for the
generator/owner. A quality consulting firm with experience in overseeing contractor activities can
help to reduce this liability.

Removal of lead-containing coatings reduces the potential for environmental contamination.

Implementability

This alternative can be easily implemented and would likely be completed in conjunction with
asbestos abatement activities.
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Cost

The cost of completing limited LBP and lead-containing coatings removal is estimated at $30,000.
Actual costs will depend on the final determination/ end-use of the site. Other factors include the
time of year, number of staff performing the work, and the specific work methods employed by
the Contractor. As indicated previously, site security has been an ongoing issue and should be
considered as part of the costs, if only to ensure the integrity of the regulated work areas to
prevent lead dust migration outside of the work areas.

4.3.2 LBP Alternative B: In Place Management of LBP/LCP
LBP cleanup Alternative B includes in-place management of lead containing surface coatings and
assumes that no lead abatement would occur as part of the project. In place management would
include the preparation of a written program to provide education, training, monitoring,
management options, and recordkeeping of the lead containing materials in the building(s).

Due to the changing building conditions, as a result of water intrusion, and due to the age of the
structure this alternative may require ongoing lead management and maintenance. Lead cleanup
may need to be performed by an appropriately IDPH lead licensed firm, based on the needs of the
redevelopment and condition of surface coatings as time progresses. This alternative may also
require the completion of a lead risk assessment by a IDPH licensed Lead Inspector/Risk
Assessor.

Effectiveness

This alternative does address the goals of the project. Demolition of lead containing materials will
be required for the asbestos abatement. City would be transferring the burden along to the
developer, who may not be suited to manage building materials containing lead.  Additional action
may need to be taken by the developer to address lead containing materials once a
redevelopment plan is set.

Implementability

This option is not feasible because the site is slated to be turned over to a prospective developer
free of asbestos materials prior to renovation/redevelopment activities; lead materials will need to
be demolished as part of the asbestos abatement.

Cost

The capital cost for this alternative is estimated at $10,000 for preparation of a written program.
The annual implementation and annual inspections to document change in conditions is estimated
at approximately $2,000.

Costs for remedial activities are not included for this alternative.



Analysis of Brownfield Cleanup Alternatives (ABCA)
480 S 3rd Street ■ Clinton, Iowa
April 24, 2023 ■ Cooperative Agreement No. # BF97782001

Reliable ■ Responsive ■ Resourceful 26

4.3.3 LBP Cleanup Alternative C: No Action
The “no action” scenario is required by the EPA ABCA process. This alternative is to not address
contaminants and trust that exposures as airborne particulate/fibers or dust through further
weathering and degradation of the building materials do not make contaminants available for
human exposure.

Effectiveness

This alternative is deemed ineffective and unacceptable for continued Brownfield redevelopment
for this Site because:

 It is likely to be considered unacceptable to the community because citizens,
nearby workers and construction workers could unknowingly be placed at risk in
the future. No-action provides neither remedy nor preventive value to site
conditions or in support of improved public health.

 The continued presence of lead in soil would continue to pose a potential long-
term health risk to the public and also to workers that may perform excavation work
in the area. The No Action Alternative would make no progress toward achieving
the goals of reduction of health risks to the surrounding public and facilitating the
demolition of the building for redevelopment.

Implementability

By its definition, taking no action precludes a discussion of implementation; the lead surface
coatings would not be addressed and abatement of lead coatings would not occur. As noted
elsewhere, glazed block and/or other surface coatings containing lead will need to be removed to
access ACBMs.

Cost

By its definition, taking no action precludes a discussion of cost to implement. This cleanup
alternative would not include any specific efforts to remove (or maintain) lead containing building
materials.
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4.3.4 Cost Comparison of Alternatives for Lead
The table below presents a summary of the estimated costs for all alternatives under
consideration. There would be no capital cost if the site were to remain as an unused, vacant
building.

ALTERNATIVE CAPITAL
COST ANNUAL COST

A – Limited LBP Removal $30,000* N/A
B – In Place Management of
LBP/LCP

$12,000 $2,000,
Plus any required stabilization/ongoing maintenance

C – No Action $0 NA
* - Estimate includes consideration that at minimum, some LBP removal will be required to abate ACMs at the site

and would likely be performed in conjunction with ACM removal activities

4.4 Microbial Cleanup Alternatives Considered

To address the microbial growth at the Site, two different alternatives were considered. These
alternatives are outlined below. The following subsections present each alternative in greater
detail, including estimated costs and potential contingency items:

 Microbial Cleanup Alternative A:  Limited Microbial Remediation/Removal
 Microbial Cleanup Alternative B:  No Action

4.4.1 Microbial Cleanup Alternative A: Limited Microbial Remediation/Removal
Microbial cleanup Alternative A includes limited microbial remediation using standard industry
practices which is anticipated to be completed in conjunction with the asbestos abatement
services. The remedial area(s) would be contained prior to initiating remediation protocols using
barriers to control the release of fungal spores outside of the established work zone. Remedial
activities would consist of the physical removal of moisture-impacted materials and materials
containing visible microbial growth that are required to properly access and dispose of ACBMs at
the site. During and following the remediation services, airborne particulates would be controlled
through the use of negative air machines equipped with HEPA filters. This approach also
considers that the majority of this work could be completed concurrently as part of the asbestos
removal operations. Many permitted asbestos abatement contractors are also proficient in
microbial remediation practices, which utilize many of the same removal methods and equipment
as the asbestos abatement industry best practices.

Effectiveness

Limited existing moisture- and mold-impacted materials are permanently removed from the site.
This approach is technically effective as a definitive and direct physical elimination of the
contaminants that produce unacceptable public risk. The remedy usually does not significantly



Analysis of Brownfield Cleanup Alternatives (ABCA)
480 S 3rd Street ■ Clinton, Iowa
April 24, 2023 ■ Cooperative Agreement No. # BF97782001

Reliable ■ Responsive ■ Resourceful 28

alter structural conditions. Excluding visual observations related to removal, follow-up inspections,
sampling or testing, and maintenance are typically not required, although the timeframe between
the site cleanup activities and renovation activities could allow some additional moisture intrusion
until the building is properly sealed and tempered.

Potential disadvantages: microbial and moisture-impacted materials would likely still remain in the
structure and could continue to release microbial spores into the building environment. Errors
during removal of moisture- and microbial-impacted materials located on or near ACMs would
create concerns related to the potential asbestos exposures for untrained workers/contractors.
This option would likely create a separate waste generation stream and associated liabilities for
the generator as the contractor would not likely dispose of microbial-impacted materials in the
same shipments as the asbestos waste (save for those microbial-impacted materials that also
require removal due to being asbestos-containing or asbestos-contaminated materials).

Implementability

This alternative is technically achievable. Minimal additional materials, equipment, or effort would
be needed for this approach beyond what would already be scoped for the asbestos removal
efforts.

Cost

The estimated cost to perform limited removal of moisture- and microbial-impacted materials from
the site would be approximately $30,000. This estimate assumes the majority of these efforts
would be combined with asbestos abatement efforts. This estimate also assumes that the primary
intention of this scope would be to clean up and remove such materials as would be required to
properly complete asbestos abatement in the structure.

4.4.2 Microbial Cleanup Alternative B: No Action

The “no action” scenario is required by the EPA ABCA process. This alternative is to not address
moisture- and microbial-impacted materials and trust that human exposures to airborne fungal
spores will not be present.

Effectiveness

This alternative is deemed ineffective and unacceptable for continued Brownfield redevelopment
for this Site because:

 This option is likely to be considered unacceptable to the community because citizens,
nearby workers and construction workers could unknowingly be placed at risk in the
future. No-action provides neither remedy nor preventive value to site conditions or in
support of improved public health.
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 The continued presence of moisture-impacted materials would continue to pose a risk
throughout the structure and additional moisture intrusion would increase the risk of
significant damage to the structure. The continued presence of microbial-impacted
materials could continue to pose a potential health risk to the public and also to
workers that may perform services in the building. The No Action Alternative would
make no progress toward achieving the goals of reduction of health risks to the
surrounding public and facilitating the demolition/renovation of the building for
redevelopment.

Implementability

By its definition, taking no action precludes a discussion of implementation. The structure would
be left in the unused state in which it currently exists. The identified moisture- and microbial-
impacted materials could still pose a hazard to those entering the building and additional fungal
spores could continue to be released to the ambient air. The value of the building would continue
to decrease due to deterioration.

Cost

By its definition, taking no action precludes a discussion of cost to implement. This cleanup
alternative would not include any specific efforts to remove or maintain moisture- or microbial-
impacted materials. There would be no direct cleanup costs associated with this alterative unless
the site is redeveloped or renovated. This alternative may result in redevelopment complications,
delays and increased demolition and/or renovation costs due to additional materials becoming
impacted by moisture or microbial growth.

4.4.3 Cost Comparison of Alternatives for Microbial Growth
The table below presents a summary of the estimated costs for all alternatives under
consideration. There would be no capital cost if the site were to remain as an unused, vacant
building.

ALTERNATIVE CAPITAL COST ANNUAL COST
A – Limited Microbial Remediation and Removal $30,000* N/A
B – No Action $0 $0

* - Includes estimated fees that would be incurred in addition to the proposed asbestos abatement fees and is not a standalone
estimate. As the majority of the fees associated with remediation services such as this are tied to personnel and the number of
working days required, additional working days to remediate the moisture- and mold-impacted materials are included in this table.
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5.0 RECOMMENDED CLEANUP ALTERNATIVES

At this time, we recommended the following clean-up alternatives for this site:

 Asbestos Cleanup Alternative A: Asbestos Abatement
 Lead In Soil Cleanup Alternative C:  No Action2

 LBP Alternative A: Limited Lead-Based Paint Removal
 Microbial Cleanup Alternative A: Limited Microbial Remediation/Removal

These alternatives address ACM liabilities, potential contaminant sources or potential limitations
to future land use and brownfields redevelopment potential consistent with the City’s goals and
re-use planning. Additionally, these alternatives address exposure risks using proven approaches
that are consistent with recognized industry standards while at the same time easily garnering
regulatory approvals, where applicable. These options would remain comparably cost-effective
based on current building structural integrity when compared to other abatement scenarios and
building conditions.

6.0 POTENTIAL GREEN REMEDIATION TECHNIQUES

Strategies for green remediation rely on sustainable development whereby environmental
protection does not preclude economic development, and economic development is ecologically
viable today and in the long run. Potential Green Remediation Techniques take into account
sustainability along the categories of the built environment; water, ecosystems and agriculture;
energy and environment; and materials and toxics.

Approaches to green remediation consider best management plans (BMPs) which helps to
accelerate the pace of environmental protection in accordance with EPA’s strategic plan for
improving environmental performance of business sectors. Green remediation builds on
environmentally conscious practices already used across business and public sectors, as fostered
by the EPA’s Sectors Program, and promotes incorporation of state-of-the-art methods. The
following represent BMPs and how they may be applied for the project:

 Conserving water by applying minimal amounts of water, as practical, for
dust/particulate control,

 Improving water quality by removal or capping of lead in soil to reduce the threat of
lead in soil leaching to groundwater,

 Increasing energy efficiency by new building design can take advantage of energy
efficient electrical and HVAC components,

2 This recommendation was made since no final redevelopment plans have been finalized.  The recommendation may
be subject to change based on future site reuse(s).



Analysis of Brownfield Cleanup Alternatives (ABCA)
480 S 3rd Street ■ Clinton, Iowa
April 24, 2023 ■ Cooperative Agreement No. # BF97782001

Reliable ■ Responsive ■ Resourceful 31

 Managing and minimizing toxics as presented in the Asbestos, Lead-Based Paint, and
Microbial Cleanup Plan3,

 Managing and minimizing waste as presented in the Asbestos, Lead-Based Paint, and
Microbial Cleanup Plan, and

 Reducing emission of criteria air pollutants and greenhouse gases (GHGs) (U.S. EPA
National Center for Environmental Innovation, 2006) as presented in the Asbestos,
Lead-Based Paint, and Microbial Cleanup Plan.

3 The Asbestos, Lead-Based Paint, and Microbial Cleanup Plan, which is provided as a separate document present the
best BMPs for managing water use during remedial efforts; control of fugitive particulates, toxins, and dust.
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ASBESTOS AND LEAD-BASED PAINT SURVEY REPORT



















































































































































































































































































































































APPENDIX C

PHASE II ENVIRONMENTAL SITE ASSESSMENT



















































































































































APPENDIX D

MOISTURE AND MICROBIAL ASSESSMENT REPORT







































































































































































































































APPENDIX E

IDNR LETTER



Iowa Department of Natural Resources governor kim Reynolds
Lt. Governor Adam Gregg

Director Kayla Lyon

March 10, 2022

Dawn Danielson

Development Coordinator

Brownfields Project Manager

East Central Intergovernmental Association

7600 Commerce Park, Dubuque, lA 52002

RE: Environmental Assessment of the YMCA Building of Clinton. lA

Dear Ms. Danielson,

This letter is to inform you that the DNR has reviewed the Phase I report regarding the history and the soil data
contained in the Phase II report for the YMCA building located at 480 South 3rd Street in Clinton, Iowa. The DNR
review it for evidence suggesting the existence of a hazardous condition. The Hazardous conditions are required
to be reported to the Iowa DNR (567 lAC Chapter 131). The Iowa DNR evaluated the Phase II report along with
other generally available information about the property. The Department's review comments for the site are
summarized below.

The DNR notes that groundwater samples were not obtainable due to shallow bedrock conditions. Although
groundwater data are desirable for a completeness, it is recognized that It some settings, obtaining groundwater
Is not possible. Lead was identified in soil in excess of screening standards, however the DNR has not found
evidence suggesting the existence of a hazardous condition, and therefore will not require further assessment.

The decision to defer assessment is based on currently available information but the DNR could re-evaluate the
site if new soil and groundwater data is received that warrants further evaluation. The DNR also does not offer

an opinion as to the appropriate use of the property. If such an endorsement is sought, the property may be
enrolled in the Iowa Land Recycling Program (LRP), which would involve further investigation and assessment of
risks associated with possible uses of the property.

Feel free to contact me if there are any questions at 1-515-725-8337

Regards
Olgllally signedIViai.1 byMattCulp
Date: 2022.03.10

I0:26:SS .QS'OO'Gulp
Matt Culp

Senior Environmental Specialist

Iowa DNR

CC: Benjamin LaPolnte, Terracon Consultants Inc. 870 40th Avenue, Bettendorf, Iowa 52722

City of Clinton, Iowa 611 South 3rd Street Clinton, Iowa 52732 n/
Iowa DNR Field Office, Washington, Iowa

WALLACE BUILDING, 502 E 9^" ST, DES MOINES lA 50319

Phone: 515-725-8200 www.lowaDNR.eov Fax: 515-725-8202
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Thursday, October 20, 2022 

 

Lisa Burch 

3500 Center Point Rd NE, Suite 3 

Cedar Rapids, IA 52402 

 

RE:  YMCA Facility 

 274 5th Ave S, 

 Clinton, IA 52732 

  

 

To Whom It May Concern,  

The purpose of this letter is to report the condition of the old YMCA facility located at the above 

referenced address.  This building has had multiple additions added on during the life of the structure.  

Each addition has a different building construction type from wood framing, precast walls and floors to 

steel open web joist framing.  This report will go into each area, what construction method was used and 

the current condition of the facility.  This report is going to focus on the structure itself and is not meant 

to provide instruction for mold, asbestos, finishings or other non-structural deficiencies.  

 

Building A 

 

Building A as designated below is the original building on the site.  It is a wood frame structure with 

some steel beams/columns at large opening and in the basement.  The exterior is a brick façade which is 

in relatively good condition except for some lateral cracking due to settlement. The Basement in this 

building is made out of precast panels in some areas and a steel skeleton in others.   

 
 

The wood framing in the structure has not been badly damaged over the years and is in good condition. 

The lack of water in the structure has kept this building from rotting over time, even while it was 

unoccupied.  The basement did have some water/ mold but it appear that the structure held up and should 

not need to have much done in the form of renovation to the structure.  In the opinion of Select Structural 

Engineering, this building is salvageable. Picture below show the structure and give an indication of 

condition. 
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Wood Framed Lobby Area 

 
Wood Framed Lobby Area 
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Wood Framed Lobby Area/Entrance to Locker Area 

 
Steel Structure in Lobby Area 
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Wood Framed Construction In Lobby Area 

 
Wood and Steel framed Construction in Basement Under Dormitories 
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a  

Wood and Steel framed Construction in Basement Under Dormitories 

 
Wood and Steel framed Construction in Basement Under Dormitories 
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Wood and Steel framed Construction in Basement Under Lobby 
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Wood and Steel framed Construction in Basement Under Lobby 

 

  
Precast Floors Under Lobby in Building A 
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Uncompromised Wood Structure in the Floor Cavity of Building A 
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Uncompromised Wood and Steel Framing in Second Story of Building A 

 
Uncompromised Wood and Steel Framing in Second Story of Building A 
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Non Structural Tile – Potential Asbestos Abatement 
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Upper Floor Dorm in Good Condition of Building A 
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Exterior of Building A 

 
Exterior of Building A 
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Building B1 

 

Building B1 is an addition which houses the Woman’s Locker Room, the boiler room and some offices 

on the second story.

 
 

It is the opinion of Select Structural Engineering that this Building is not salvageable.  The roof of this 

building was not successful at keeping water out and the level of moisture in the building envelope was/is 

significant.  The structural framing such as the steel is a complete loss and will not be certified by any 

licensed structural engineer.  This is in addition to the mold and potential asbestos which presents a 

significant risk to occupants including contractors who would need to work inside the building.   



 

 

Safe & Efficient Designs                    Practical Experience  
────────────────────────────────────────────────────────────────────────────────── 

606 14th Avenue SW    Cedar Rapids, IA    52404     319-365-1150     Fax 319-364-2638 

www.select-structural.com 

 

 
Boiler Room in The Basement of Building B1 
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Boiler Room in The Basement of Building B1 
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Steel Framing in Woman’s Locker Room of Building B1 

 
Steel Framing in Woman’s Locker Room of Building B1 
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Steel Framing in Woman’s Locker Room of Building B1 

 
Steel Framing in Woman’s Locker Room of Building B1 
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Steel Framing in Woman’s Locker Room of Building B1 
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Steel Framing in Woman’s Locker Room of Building B1 
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Steel Framing in Woman’s Locker Room of Building B1 
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Steel Frame in Building B1 

 
Roof of Building B1 
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Roof of Building B1 
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Roof of Building B1 
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Building B2 

 

Building B2 houses a pool in the basement along with a basketball court on the second level.  This 

structure is constructed out of CMU walls, concrete floor system and a steel framed roof. 

 
This section of building did receive water damage but it is not as severe as in Building B1. It is possible 

that the roof in this building was not compromised but the moisture from Building B1 made its was over 

in the form of humidity. 

 

The steel roof structure appears to be intact and probably can be salvageable with some retrofit of the 

members on a case by case evaluation.  Similarly, the concrete floor supporting the basketball court 

appears to be in good condition however there might need to be some repair in areas.   

 

From a structural standpoint, this building does seem to in acceptable condition however this report does 

not go into the mold and other hazards which will need to be addressed before the building is renovated. 
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Swimming Pool on Lower Level of Building B2 
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Swimming Pool on Lower Level of Building B2 
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Steel Roof Framing on Second Story of Building B2 

 
Steel Roof Framing on Second Story of Building B2 
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Building C1 

 

Building C1 serves as an entrance vestibule and hallway between the Lobby of Building A1 and Building 

C3/C2.  It is constructed out of wood framing and encases the original exterior of the building.  

 

 
 

Building C1 is structurally in good condition.  While the roof framing was not visible during the site visit, 

it did not appear to be in distress.  The exterior wood/window framed wall looked to be in good condition.  

The interior blue brick also appeared to be in good condition which was actually the original exterior 

façade to Building B2. 
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Interior of Building C1 Looking Toward Building A1 

 
Original Exterior of Building B2 
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Interior of Building C1 Looking Toward Building C2/3 
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Building C2/C3 

 

Building C2 houses a hallway and some racquetball courts on the second level. Building C3 has the 

second pool on the lowest floor along with the Men’s locker room. On the second floor there is a 

basketball court and some offices. On the upper floor there is a track around the perimeter of the 

basketball court and the HVAC system. 

 

 
 

These buildings are of similar construction type and condition so the are lumped together in this report.  

The floor system is composed of a combination of open web steel joists and a concrete floor system.  The 

roof in both structures is open web steel joists. All of the walls in these buildings are CMU on the interior 

and precast concrete wall panels on the exterior. 

 

The concrete floor system is in decent shape and will require minimal to moderate effort/retrofit to get it 

up to the required condition.  The open web floor system on the other hand did not hold up well in the 

moist conditions and the building owner should plan on replacing this floor system.  There is significant 

rust to both the open web joists and the steel skeleton meriting replacement.   

 

The open web joists supporting the roof appear to be protected by paint and did actually stand up to the 

test of time and moisture.  These steel joists will probably require some maintenance but might not have 

to be completely replaced.  The track should probably be deconstructed as the condition of the suspension 

members is unknown.   

 

The exterior wall panels appear to be in good condition and will require minimal retrofit in order to bring 

the walls up to the required condition.  It should be noted that the interior of the locker rooms is very 

moist and that there is a lot of mold in this area.  This is a non-structural issue but will require a specialist 

to figure out how/if it can be abated.  
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Interior of the Gym with Suspended Track running the Perimeter 

 
Interior of the Gym with Suspended Track running the Perimeter 
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Painted Steel Roof Joists at Gym Area 

 
Men’s Locker Room on First Floor 
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Men’s Locker Room on First Floor 

 

 

 

 

 

 

 

The purpose of this report was to give a birds eye view of the facility and is in no way an exhaustive list 

of all that needs to happen to this facility.  While certain items such as mold and asbestos are noted in the 

report, Select Structural is not an abatement specialist and is not responsible for this aspect of the project.  

The general condition of the structural members is being reported here however in order to certify the 

structure an in depth report will be required.  Please reach out if there are any questions on this report or 

its findings at (319) 365-1150 or jlamb@select-structural.com. 

 

Respectfully,      

 
Jon Lamb, PE 24989   

Structural Engineer     

Select Structural Engineering    
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Agency for Toxic Substance and Disease Registry’s ToxFAQTM for
Asbestos & Lead
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ASBESTOS 
CAS # 1332-21-4 

Division of Toxicology ToxFAQsTM September 2001 

This fact sheet answers the most frequently asked health questions (FAQs) about asbestos. For more information, 

call the ATSDR Information Center at 1-888-422-8737. This fact sheet is one in a series of summaries about 

hazardous substances and their health effects. It’s important you understand this information because this 

substance may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, 

how you are exposed, individual susceptibility and personal habits, and whether other chemicals are present. 

HIGHLIGHTS: Exposure to asbestos usually occurs by breathing 
contaminated air in workplaces that make or use asbestos.   Asbestos is also 
found in the air of buildings that are being torn down or renovated.  Asbestos 
exposure can cause serious lung problems and cancer.  This substance has been 
found at 83 of the 1,585 National Priorities List sites identified by the 
Environmental Protection Agency (EPA). 

What is asbestos? 
Asbestos is the name given to a group of six different fibrous 
minerals (amosite, chrysotile, crocidolite, and the fibrous 
varieties of tremolite, actinolite, and anthophyllite) that occur 
naturally in the environment. Asbestos minerals have separable 
long fibers that are strong and flexible enough to be spun and 
woven and are heat resistant. Because of these characteristics, 
asbestos has been used for a wide range of manufactured goods, 
mostly in building materials (roofing shingles, ceiling and floor 
tiles, paper products, and asbestos cement products), friction 
products (automobile clutch, brake, and transmission parts), 
heat-resistant fabrics, packaging, gaskets, and coatings. Some 
vermiculite or talc products products may contain asbestos. 

What happens to asbestos when it enters the 
environment? 
Asbestos fibers can enter the air or water from the breakdown of 
natural deposits and manufactured asbestos products. Asbestos 
fibers do not evaporate into air or dissolve in water.  Small 
diameter fibers and particles may remain suspended in the air for 
a long time and be carried long distances by wind or water before 
settling down. Larger diameter fibers and particles tend to settle 
more quickly. 

Asbestos fibers are not able to move through soil. Asbestos 
fibers are generally not broken down to other compounds and 
will remain virtually unchanged over long periods. 

How might I be exposed to asbestos? 
We are all exposed to low levels of asbestos in the air we breathe. 
These levels range from 0.00001 to 0.0001 fibers per milliliter of air 
and generally are highest in cities and industrial areas. 

People working in industries that make or use asbestos products or 
who are involved in asbestos mining may be exposed to high levels 
of asbestos. People living near these industries may also be 
exposed to high levels of asbestos in air. 

Asbestos fibers may be released into the air by the disturbance of 
asbestos-containing material during product use, demolition work, 
building or home maintenance, repair, and remodeling. In general, 
exposure may occur only when the asbestos-containing material is 
disturbed in some way to release particles and fibers into the air. 

Drinking water may contain asbestos from natural sources or from 
asbestos-containing cement pipes. 

How can asbestos affect my health? 
Asbestos mainly affects the lungs and the membrane that surrounds 
the lungs. Breathing high levels of asbestos fibers for a long time 
may result in scar-like tissue in the lungs and in the pleural 
membrane (lining) that surrounds the lung. This disease is called 
asbestosis and is usually found in workers exposed to asbestos, but 
not in the general public. People with asbestosis have difficulty 
breathing, often a cough, and in severe cases heart enlargement. 
Asbestosis is a serious disease and can eventually lead to disability 
and death. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service 
Agency for Toxic Substances and Disease Registry 
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ToxFAQsTM Internet address is  http://www.atsdr.cdc.gov/toxfaq.html 

Where can I get more information?      For more information, contact the Agency for Toxic Substances and Disease 
Registry,  Division of Toxicology,  1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone: 1-888-422-8737, 
FAX: 770-488-4178. ToxFAQsTM Internet address is  http://www.atsdr.cdc.gov/toxfaq.html .  ATSDR can tell you where to find 
occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat illnesses resulting from 
exposure to hazardous substances.  You can also contact your community or state health or environmental quality department 
if you have any more questions or concerns. 

ASBESTOS 
CAS # 1332-21-4 

Breathing lower levels of asbestos may result in changes called 
plaques in the pleural membranes. Pleural plaques can occur in 
workers and sometimes in people living in areas with high 
environmental levels of asbestos. Effects on breathing from pleural 
plaques alone are not usually serious, but higher exposure can lead 
to a thickening of the pleural membrane that may restrict breathing. 

How likely is asbestos to cause cancer? 
The Department of Health and Human Services (DHHS), the World 
Health Organization (WHO), and the EPA have determined that 
asbestos is a human carcinogen. 

It is known that breathing asbestos can increase the risk of cancer 
in people. There are two types of cancer caused by exposure to 
asbestos: lung cancer and mesothelioma. Mesothelioma is a cancer 
of the thin lining surrounding the lung (pleural membrane) or 
abdominal cavity (the peritoneum). Cancer from asbestos does not 
develop immediately, but shows up after a number of years. 
Studies of workers also suggest that breathing asbestos can increase 
chances of getting cancer in other parts of the body (stomach, 
intestines, esophagus, pancreas, and kidneys), but this is less 
certain. Early identification and treatment of any cancer can 
increase an individual’s quality of life and  survival. 

Cigarette smoke and asbestos together significantly increase your 
chances of getting lung cancer.  Therefore, if you have been 
exposed to asbestos you should stop smoking. This may be the 
most important action that you can take to improve your health 
and decrease your risk of cancer. 

How can asbestos affect children? 
We do not know if exposure to asbestos will result in birth defects 
or other developmental effects in people. Birth defects have not 
been observed in animals exposed to asbestos. 

It is likely that health effects seen in children exposed to high 
levels of asbestos will be similar to the effects seen in adults. 

How can families reduce the risk of exposure to 
asbestos? 
Materials containing asbestos that are not disturbed or deteriorated 
do not, in general, pose a health risk and can be left alone. If you 

suspect that you may be exposed to asbestos in your home, 
contact your state or local health department or the regional offices 
of EPA to find out how to test your home and how to locate a 
company that is trained to remove or contain the fibers. 

Is there a medical test to show whether I’ve been 
exposed to asbestos? 
Low levels of asbestos fibers can be measured in urine, feces, 
mucus, or lung washings of the general public. Higher than average 
levels of asbestos fibers in tissue can confirm exposure but not 
determine whether you will experience any health effects. 

A thorough history, physical exam, and diagnostic tests are needed 
to evaluate asbestos-related disease. Chest x-rays are the best 
screening tool to identify lung changes resulting from asbestos 
exposure. Lung function tests and CAT scans also assist in the 
diagnosis of asbestos-related disease. 

Has the federal government made 
recommendations to protect human health? 
In 1989, EPA banned all new uses of asbestos; uses established 
before this date are still allowed. EPA established regulations that 
require school systems to inspect for damaged asbestos and to 
eliminate or reduce the exposure by removing the asbestos or by 
covering it up. EPA regulates the release of asbestos from 
factories and during building demolition or renovation to prevent 
asbestos from getting into the environment. 

EPA has proposed a concentration limit of 7 million fibers per liter 
of drinking water for long fibers (lengths greater than or equal to 
5 fm). The Occupational Safety and Health Administration has 
set limits of 100,000 fibers with lengths greater than or equal to 
5 fm per cubic meter of workplace air for 8-hour shifts and 40­
hour work weeks. 

References 
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What is lead?  
Lead is a metal found naturally in the earth's crust.  It can be found in all parts of our 
environment, including air, water, and soil.  Lead can combine with other chemicals to 
make different compounds. 
 
Lead is used in the production of batteries, ammunition, and metal products (solder and pipes).  Because of 
health concerns, the use of lead in paints, ceramic products, caulking, and pipe solder has been dramatically 
reduced.  The use of lead as an additive to automobile gasoline was banned in 1996 in the United States. 

What happens to lead in the environment? 
• Lead is an element, so it does not break down. 
• When lead is released into the air, it may be transported long distances before it lands and stays on the 

ground. 
• Once on the ground, lead can often stick to soil particles. 
• Lead in soil can get into groundwater, but the amount of lead that moves into groundwater will depend 

on the lead compound and soil type. 

How can I be exposed to lead? 
• Eating food or drinking water that contains lead.   
• Drinking water from pipes that were soldered with lead can 

cause exposure. 
• Spending time or living in homes with lead-based paints can 

result in exposure when the paint breaks down and forms dust, 
which can get on your hands, or into your mouth and nose and 
be swallowed. 

• Spending time in areas where the soil is contaminated with lead. 
• Working in a job where lead is used or participating in certain hobbies where lead is used, such as 

making stained glass. 
• Using healthcare products from other countries, alternative treatments, or folk remedies. 

How can lead affect my health? 
The effects of lead are the same whether it enters the body by breathing it in or eating it.  Lead can affect 
almost every organ and system in your body.  The nervous system is the main target for lead poisoning in 
children and adults.  Long-term exposure can result in decreased learning, memory, and attention, and 
weakness in fingers, wrists, or ankles.  Lead exposure can cause anemia (low iron in the blood) and damage 
to the kidneys.  It can also cause increases in blood pressure, particularly in middle-aged and older 
individuals.  Exposure to high lead levels can severely damage the brain and kidneys and can cause death.  
In pregnant women, exposure to high levels of lead may cause a miscarriage.  In men, it can cause damage 
to reproductive organs. 
  

Agency for Toxic Substances and Disease Registry 
Division of Toxicology and Human Health Sciences 

Lead - ToxFAQs™ 

Lead can cause 
health problems in 
almost every organ 
and system in your 
body. 
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How can lead affect children? 
Children are more vulnerable to lead poisoning than adults because their nervous system is still developing.  
Children can be exposed to lead in their environment and before birth from lead in their mother’s body.  At 
lower levels of exposure, lead can decrease mental development, especially learning, intelligence, and 
behavior.  Physical growth may also be decreased.  A child who swallows large amounts of lead may develop 
anemia, severe stomachache, muscle weakness, and brain damage.  Exposure to lead during pregnancy can 
also result in premature births.  Some effects of lead poisoning in a child may continue into adulthood. 

Can lead cause cancer? 
Several agencies and organizations both in the United States and internationally have reviewed studies and 
made an assessment about whether lead can cause cancer. 
• The Department of Health and Human Services (HHS) has determined that lead and lead compounds 

are reasonably anticipated to be human carcinogens (causing cancer in people). 
• The U.S. Environmental Protection Agency (EPA) has classified lead as a probable human carcinogen. 
• The International Agency for Research on Cancer (IARC) has determined that inorganic lead is probably 

carcinogenic to humans, and that there is insufficient information to determine whether organic lead 
compounds will cause cancer in humans. 

Can I get a medical test to check for lead? 
A blood test is available to measure the amount of lead in your blood.  Blood tests are commonly used to 
screen children for lead poisoning.  Your doctor can draw blood samples and send them to appropriate 
laboratories for analysis.  If you think you or anyone in your family has been exposed to lead, contact your 
doctor, nurse, or poison control center. 

How can I protect my family from lead exposure? 
• Avoid exposure to sources of lead. 
• Do not allow children to chew or mouth surfaces that may have been painted with lead-based paint. 
• If your home contains lead-based paint (built before 1978), or if you live in an area contaminated with 

lead, wash children's hands and faces often to remove lead dusts and soil, and regularly clean the house 
to remove lead dust and lead tracked in soil.  

• Certain water pipes may contain lead, so if you know that pipes have lead solder, you should avoid 
drinking from that source. 

• Check for lead in some products such as toys and jewelry and avoid such products. 
• Lead is sometimes in candies imported from other countries or traditional home remedies; find out if 

yours has any lead and avoid using these products or giving them to children. 
• You can learn more about preventing lead poisoning here: https://www.cdc.gov/nceh/lead/faqs/lead-

faqs.htm  
Want more information?           

 Call CDC-INFO at 1-800-232-4636, or submit your question online at https://wwwn.cdc.gov/dcs/ContactUs/Form 
 Go to ATSDR’s Toxicological Profile for Lead 
 CDC Lead Poisoning Prevention Program https://www.cdc.gov/nceh/lead/default.htm 
 Environmental Protection Agency https://www.epa.gov/lead/protect-your-family-exposures-lead 

Go to ATSDR’s Toxic Substances Portal: https://wwwn.cdc.gov/TSP/index.aspx 
 If you have any more questions or concerns, you can also find & contact your ATSDR Regional Representative at 

http://www.atsdr.cdc.gov/DRO/dro_org.html 

Lead 

https://www.cdc.gov/nceh/lead/faqs/lead-faqs.htm
https://www.cdc.gov/nceh/lead/faqs/lead-faqs.htm
https://wwwn.cdc.gov/dcs/ContactUs/Form
https://wwwn.cdc.gov/TSP/ToxProfiles/ToxProfiles.aspx?id=96&tid=22
https://www.cdc.gov/nceh/lead/default.htm
https://www.epa.gov/lead/protect-your-family-exposures-lead
https://wwwn.cdc.gov/TSP/index.aspx
http://www.atsdr.cdc.gov/DRO/dro_org.html


gic or skin symptoms, or severe flu-like
symptoms, he or she should seek medical
advice. A health care provider can determine
whether medication or any other precautions
are necessary.

Tips to Remember
For all workers who may be exposed to
mold and fungi:
• Avoid breathing dust (fungal spores) gener-

ated by moldy building materials, crops,
and other materials.

• Consider using an N-95 NIOSH-approved
disposable respirator as a minimum when
working with moldy or damp hay, grain,
compost, or building materials.  Respirator
protection must be used in accordance
with OSHA’s Respiratory Protection stan-
dard (29 CFR 1910.134, Appendix D).

• Consider discarding all water damaged
materials. Articles that are visibly contami-
nated with mold should be discarded.
When in doubt, throw it out.

• Surfaces that have a light covering of mold
should be scrubbed with warm, soapy
water and rinsed with a disinfectant made
of 1/2 cup liquid household bleach mixed
into one gallon of water.

• CAUTION: Do not mix bleach with other
cleaning products that contain ammonia. 

• After working with mold-contaminated
materials, wash thoroughly, including the
hair, scalp, and nails.

• If the safety of food or beverage is ques-
tionable, throw it out. Only drink safe drink-
ing water that has been bottled, boiled, or
treated until there is confirmation that the

There are many different kinds of fungi,
including mildew, molds, rusts, and yeasts.
Most of these are harmless, but some can
cause respiratory and other disorders when
workers inhale or come into contact with
fungi. Inhalation is the route of exposure of
most concern to flood cleanup workers. The
recommendations below offer strategies for
workers renovating flooded buildings, homes,
and structures to protect themselves while
handling building materials that are visibly
contaminated with fungi.

For workers cleaning up flooded buildings,
homes, and other structures, excessive mois-
ture or water accumulation indoors will
encourage the growth of the fungi that are
already present. Some fungi have the poten-
tial to cause adverse health effects such as
allergic responses and asthma attacks.
Individuals who are sensitive to molds may
have signs and symptoms of allergic reac-
tions such as nasal stuffiness, eye irritation,
and wheezing. These individuals should mini-
mize fungal exposure by wearing respirators,
gloves, and eye protection.  They should also
seek to eliminate fungi, as described below.

In addition, repeated or prolonged contact of
the skin with flood water and continuous
sweating can lead to fungal skin infections.
These can be minimized or avoided by wash-
ing the skin with warm, soapy water and
keeping it as dry as possible.

What to Do If Symptoms Develop
If a cleanup worker experiences severe aller-

FactSheet
Fungi Hazards and Flood Cleanup
Flood conditions contribute to the growth and transmission of many kinds of
fungi, some of which can cause sickness. Cleanup workers are at increased risk
of exposure to airborne fungi and their spores because they often handle moldy
building materials, decaying vegetable matter, rotting waste material, and other
fungus-contaminated debris.  The fungal material is carried into the respiratory
tract when airborne particles are inhaled. 



community water supply is safe for con-
sumption.

When cleaning up or renovating buildings
and homes that have been flooded, consider
the following recommendations:
• NIOSH-approved respirators are strongly

recommended. Respiratory protection such
as the N-95 must be used in accordance
with OSHA’s Respiratory Protection stan-
dard (29 CFR 1910.134). Also wear gloves
and eye protection.

• Remove building materials and furnishings
that are wet and may become contaminat-
ed with mold growth and place them in
sealed impermeable bags or closed con-
tainers. Large items with heavy mold
growth should be covered with polyethyl-
ene sheeting and sealed with duct tape
before being removed from the area. These
materials can usually be discarded as ordi-
nary construction waste.

• Remove and discard porous organic mate-
rials that have become wet or are visibly
contaminated (e.g., damp insulation in ven-
tilation system, moldy ceiling tiles, and
mildewed carpets). Again, these materials
can usually be discarded as ordinary con-
struction waste. 

• Clean and disinfect nonporous surfaces
where microbial growth has occurred with
detergents, chlorine-generating slimicides,
or other biocides and ensure that these
cleaners have been removed before air
handling units are turned on. When using a
biocide or disinfectant, consult the material
safety data sheet (MSDS) or warning label

This is one in a series of informational fact sheets highlighting OSHA programs, policies or 

standards. It does not impose any new compliance requirements. For a comprehensive list of 

compliance requirements of OSHA standards or regulations, refer to Title 29 of the Code of Federal

Regulations. This information will be made available to sensory impaired individuals upon request.

The voice phone is (202) 693-1999; teletypewriter (TTY) number: (877) 889-5627.

for the appropriate personal protective
equipment (PPE) that should be used when
handling these chemicals.  Chemical safety
and handling must be done in accordance
with OSHA’s Hazard Communication stan-
dard (29 CFR 1910.1200). PPE, such as
NIOSH-approved respirators with the
appropriate chemical cartridges, can be
used. Wear gloves and eye protection also.

For cleanup workers in rural and agricultural
communities:
• Silos and other enclosed areas should be

vented prior to entry. However, this may
not eliminate the problem entirely. If a
worker is transporting or working with
moldy animal feed, exposures are likely to
be increased if the feed and the worker are
enclosed in a barn, silo or other structure.
Workers will still need to wear respirators.
NOTE:  Any entry in a silo or other confined
space must be done in accordance with
OSHA’s Permit-Required Confined Spaces
standard (29 CFR 1910.146).

• Workers uncapping a silo, shoveling grain,
or working with feed, especially in any
enclosed space, should always wear at a
minimum a NIOSH-approved N-95 particu-
late respirator. Grain and hay should be
stored when fully dry.

For additional information concerning fungi,
health effects, and addressing flood dam-
aged materials, please visit OSHA’s Safety
and Health Topics web page on Molds and
Fungi at: www.osha.gov/SLTC/molds/
index.html

U.S. Department of Labor

www.osha.gov
(800) 321-OSHA

For more complete information:
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