
Wilson. Kevin 

From: Oebra.Rosen@dot.gov 
Sent: 
To: 

Friday, October 09,20093:31 PM 
Gorman, Karen 

Cc: 
Subject: 

McMullen, Catherine; Wilson, Kevin; Judy.Kaleta@dot.gov; Thomas.Black@dot.gov 
FW: FW: OSC File Nos. 01-08-0497; 01-08-0550; 01-08-0494 

Attachments: OTW ATCT SOW. doc; OTW ATCT Microbiological 080808.pdf; ES_tripreport.pdf; Health 
Survey Intro.pdf; mold_responses_osc.doc 

Dear Karen: Please find attached our response (entitled "mold responses osc.doc" ) to the questions you have identified 
as you continue your reasonableness review relating to the subject OSC referral. Also attached are documents 
referenced in the response. Please feel free to contact me if you have any further questions. 

Sincerely, 

Debra J. Rosen 
Senior Attorney 
Office of General Counsel, C-10 
U.S. Department of Transportation 
1200 New Jersey Avenue, SE 
Washington, DC 20590 
(202) 366-9165 

From: Gorman, Karen [mailto:kgorman@osc.gov) 
Sent: Tuesday, September 08,2009 11:41 AM 
To: Kaleta, Judy (OST); Rosen, Debra (OST) 
Cc: Wilson, Kevin; McMullen, catherine 
Subject: OSC File Nos. 01-08-0497; 01-08-0550; 01-08-0494 

Judy/Debra: As we are finalizing our review of the DOT report and the supplemental report in the above­
referenced matters, we have identitied some questions that are central to our determination whether the findings 
of the agency head are reasonable. 5 u.s.c. Section 1213(e)(2)(a). Below are the specific questions covering 
three separate topics: we are available at your convenience to discuss this with you if that would be helpful. We 
would appreciate a response within the next 30 days. Because of the nature of the questions, it is anticipated 
that a second supplemental report will need to be issued. Again. let us know if you have any questions or wish 
to discuss this. 

Topic I: Policies regarding the report of work-related health and medical problems 
In the February 11.2009. DTW: OST Recommendation Tracking Sheet (Tracking Sheet), \vhich was contained 
in the supplemental report. one of the addressed recommendations was to "rrJeview the policies at FAA's 
Detroit Air Traffic Control Tower to ensure that employees are encouraged to report work-related health and 
medical problems:' The status for this item indicated that it had been completed on October I. 2008. and that 
local managers have reviewed the FAA's policies. We are requesting more specific information regarding the 
status of this recommendation. Specitically, we would like to know: 
• What were the names of the local managers who performed this review? 

• What steps were taken in the review? 
• What changes, if any, were made to the policies? 
• If no changes were made to the policies, what was the basis for that decision? 
• If changes were made to the policies, why were they made and what information was considered in making 
the changes? 
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• The status for this recommendation referred to Sections C and L for additional information. Sections C and 
L of the Tracking Sheet refer to a living document, also known as the DTW Project Communication Plan. The 
September 25,2008, version of the DTW Project Communication Plan was included in the supplemental report. 
Our review of this document found no references to the encouragement of employees to report health or 

medical concerns. What information was the sentence "[r]efer to Sections C and L for additional information" 
meant to convey with respect to the reporting of work-related health and medical problems? 
Topic 2: Emplovee Health Survey 
In your :Y1arch 20. 2009. e-mail. you responded to our request that an employee health survey be conducted on 
the employees in the DTW air traffic control tower. You indicated "that it would not be beneticial to conduct 
such a survey at this point.·· You explained that these surveys are typically conducted when people are ill and 
the source of the problem is unknown. You neither disputed the existence of mold or moisture problems. nor 
did you dispute the employees' health concerns. However. your "investigation did not establish a direct link 
between the mold at the facility and employee health [as1 stated in Finding no. 2 in the report .... " Volume 2 
of Applied Environmental. Inc:s ATCT Mold/Water Incursion Inspections Final Report, included the July 15. 
2008. version of the Investigation of Mold and Moisture at the Federal Aviation Administration Detroit 
Metropolitan Air Traffic Control Tower Facility, referred to by the agency as the OST Investigative Report. In 
the agency's original report. dated October 22.2008. an August 2 L 2008, version of the OST Investigative 
Report was included. The July 15, 2008, version includes a recommendation, Paragraph I. that was deleted 
from the August 21. 2008 version. This recommendation states: 
"Conduct an employee health symptom survey to provide an opportunity for employees working at the 
facility to openly express their health and medical symptoms without fear. This survey should be 
conducted by an agency independent of the FAA, such as NIOSH, Federal Occupational Health, or a local 
occupational health clinic. This survey may be useful in identifying groups of ill employees working in an 
identical location or \vith similar health symptoms. As a result of the survey. any employees expressing health 
symptoms should be encouraged to seek medical attention from an appropriate physician. A follow-up health 
survey should be conducted after the mold remediation and moisture problems have been correded to document 
if employee health problems haw improved. Ideally, there should be a correlated reduction in the employee 
health symptoms after mold and moisture have been removed from the facility." (emphasis in original). 
Specifically. we would like answers to the following questions to reconcile your March 20. 2009. e-mail with 
the July 15.2008. OST Investigative Report: 
• Who drafted the July 15,2008, OST Investigative Report and why was the above-referenced recommendation initially included? 

• Who deleted or ordered the deletion of the recommendation to conduct an employee health survey from the 
August 21, 2008, version? 
• Why was this paragraph deleted? 
• What happened between July 15, 2008, and August 21, 2008, that caused the agency to change its belief 
that remediating the mold and moisture problems would "ideally" cause a reduction in the employee health 
symptoms? 
• Does the agency still stand by its statement that there is no linkage between the mold in the facility and 
employee health? 
• If so, how does the agency reconcile that statement with the July 15, 2008, OST Investigative Report? 

Topic 3: The June 9-J une 12. 2008 Inspection 
We also have questions regarding the inspection between June 9 and June 12,2008 (June 2008 inspection), that 
was mentioned in footnote 2 on page 9 of the August 21. 2008. OST Investigative Report. Specifically, we 
'Vvould like to know: 
• In which locations was additional mold contamination found during the June 2008 inspection? 

• What was the extent ofthe mold contamination found in each of these locations? 
• Was each t100r of the Tower inspected? 
• Why were the results of this inspection different from the inspection done pursuant to the OSC referral? 
• Why were detailed results of the June 2008 inspection not included in the OST Investigative Report. the 
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FAA's Response or former Secretary Peters' letter') 
• Was a report prepared after the June 2008 inspection? If so, please forward to us a copy of that report as 
well as any other documentation necessary to a full understanding of the issues presented in that report, 
including actions taken in response to the June 2008 inspection. 
• If a report was not prepared, why it was not done? Please include whatever information, such as 
memoranda, that were used to document the results of the inspection as well as any other documentation 
necessary for a full understanding of the issues presented in such documents, including actions taken in 
response. 

Karen P. Gorman 
Deputy Chief 
Disclosure Unit 
(l.S. Office of Special Counsel 
1730 M Street, N. w., Suite 218 
Washington. D.C. 20036 
202-254-3677 office 
202-255-1849 blackberry 
kgorman@osc.(Jov 
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I. OSC Topic No.1 

DOT Response to OSC Questions 
October 9, 2009 

Policies regarding the report of work-related health and medical problems 
In the February]], 2009, DTW: OST Recommendation Tracking Sheet (Tracking Sheet), 
which was contained in the supplemental report, one of the addressed recommendations 
was to "[rJeview the policies at FAA's Detroit Air Traffic Control Tower to ensure that 
employees are encouraged to report work-related health and medical problems." The 
statusfor this item indicated that it had been completed on October ], 2008, and that 
local managers have reviewed the FAA's policies. We are requesting more specific 
information regarding the status of this recommendation. Specifically, we would like to 
know: 

What were the names of the local managers who performed this review? 
[J What steps were taken in the review? 

What changes, if any, were made to the policies? 
[ j If no changes were made to the policies, what was the basis for that 
decision? 
I! If changes were made to the policies, why were they made and what 
information was considered in making the changes? 

The .'ltatusfor this recommendation referred to Sections C and Lfor 
additional information. Sections C and L of the Tracking Sheet refer to a living 
document, also known as the DTW Project Communication Plan. The September 
25, 2008, version of the DTW Project Communication Plan was included in the 
supplemental report. Our review of this document found no references to the 
encouragement olemployees to report health or medical concerns. What 
information was the sentence "[rJefer to Sections C and Lfor additional 
information" mean! to convey }vith respect to the reporting of work-related health 
and medical problems?" 

Response to Topic No.1 

FAA has several existing policies and federal regulations to encourage employees to 
report unsafe and unhealthful work conditions. Chapter 1 of FAA Order 3900.19B (FAA 
Occupational Safety and Health Program) requires all FAA employees to "Promptly 
report unsafe and/or unhealthful working conditions, situations, work-related injuries, 
illnesses, and accidents to supervisors." Sick leave policies are documented in national 
FAA regulations and bargaining unit agreements. Based upon review of FAA policy and 
its agreements with labor organizations, FAA management (Joseph Figliuolo, Motown 
District Manager and Dave Sanders, Acting Eastern Michigan GNAS Manager) found its 
policy and labor agreements supported an environment at the Detroit Air Traffic Control 
Tower (DTW A TCT) which encouraged employees to report safety and health concerns. 
Management also found that employees consistently communicated work-related medical 



and health issues to management based upon FAA policy and its labor agreements (e.g., 
CAls, CA2s, meetings, etc.). 

Regarding the reference to the DTW Project Communication Plan, it provides, 
"Employees may contact their supervisor if any questions or concerns arise before or 
during the project." This statement was intended to capture a wide range of project­
related occupational safety and health (OSH) concerns. Although not specifically stated, 
the reporting of health issues associated with a project would be considered an OSH 
concern. When the communication plan was implemented during the DTW base building 
roof project, it provided an additional venue (meetings) for employees to raise and 
discuss safety concerns or other issues relating to projects ongoing at the facility. 
Management frequently encouraged employees to attend these meetings and raise 
concerns/issues relating to safety at these meetings. However, outside of the people 
involved in executing the project and labor representatives, management does not recall 
any other employees attended any of these meetings. 

Moreover, it is noteworthy that a number of changes have taken place since the 
inspection conducted by the Office of the Secretary (OST) in May 2008. The most 
significant change is the collaborative relationship between FAA and the unions in 
addressing the mold and moisture intrusion issues. 

Health Survey 
In continuing efforts towards building a collaborative relationship, one of the mutually 
agreed items was for a health survey to be conducted at DTW. As a member of the DTW 
Integrated Team, Dr. Eugene C. Cole, will be conducting the health survey. Quantitative 
and qualitative studies will be conducted by Dr. Cole and an independent review board. 
Details of the plan can be found in the attachment developed by Dr. Cole and currently 
under review by FAA Human Resources and the Office of Chief Counsel. Current and 
former DTW employees will be interviewed, including the control group for comparison. 
The bargaining units have requested this survey, and are participants in the DTW 
Integrated Team process and will have the opportunity to approve the survey questions. 
It is anticipated that the survey document will be approved by the end of October and that 
it will be disseminated shortly thereafter. 

A summary of other collaborative events that have taken place include the following: 

On January 29, 2009, Hank Krakowski (COO), Steve Zaidman (ATO-W), Dr. 
Fred Tilton (Aerospace Medicine), and CSA management visited DTW ATCT 
and facility employees and determined that FAA would start fresh on the 
inspection and remediation effort. FAA canceled the awarded remediation plan 
and agreed to coordinate with the bargaining union to plan all future efforts at the 
facility. 

On March 18,2009, FAA management and Bargaining Union representatives 
met and discussed the future effort at DTW. The agreement from this meeting 
included a joint effort by FAA and the Bargaining Union to provide a list of 
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qualified persons to assist in an evaluation of the complete facility (DTW A TCT, 
base building, and HVAC system), evaluate the engineering causes of the mold 
and water intrusion, and remediate any findings with appropriately trained 
personnel. The consultants (DTW Integrated Team) would develop the plans and 
methodology for the assessment under the direction of a lead Certified Industrial 
Hygienist (CIH). FAA agreed to allow the Bargaining Union funded technical 
liaison, Wonder Makers Environmental, to observe and participate in all phases of 
the assessment planning and remediation effort. 

On March 31, 2009, FAA and the Bargaining Union agreed to a consultant team 
and initiated the Integrated Team contract phase. Over the next four months, 
FAA implemented a contract vehicle, obtained initial funding, developed the 
project scope of work, subcontracted with the preferred consultants, and 
coordinated the initial kickoff meeting. 

On July 21-23, 2009, Integrated Team, Bargaining Union, and FAA have the 
initial kickoff meeting at DTW to begin initial site assessment and planning. 

On August 17, the Integrated Team's Doctor of Public Health provided to FAA, 
the Draft Employee Health Survey. (Intro. Attached) Human Resources/Labor 
Relations and Chief Counsel's Office will review the survey to ensure compliance 
with bargaining union contracts and regulatory requirements for confidentiality. 
FAA anticipates the Doctor of Public Health will complete the employee health 
survey over the next couple of months. 

On August 20 - September 18,2009, the Integrated Team implemented their 
developed comprehensive background mold and contaminants sampling plan, 
building envelop and engineering evaluation, and heating, ventilation, and air 
conditioning (HVAC) evaluation. 

II. OSC Topic No.2 

Employee Health Survey 
In your Alarch 20, 2009, e-mail, you responded to our request that an employee health 
survey be conducted on the employees in the DTW air traffic control tower. You 
indicated "thaI it would not be beneficial to conduct such a survey at this point." You 
explained that these surveys are typically conducted when people are ill and the source of 
the problem is unknown. You neither disputed the existence of mold or moisture 
problems, nor did you dispute the employees' health concerns. However. your 
"investigation did not establish a direct link between the mold at the facility and 
employee health [as] stated in Finding no. 2 in the report . ... " Volume 2 of Applied 
Environmental, Inc. 's ATCT Mold/Water Incursion Inspections Final Report, included 
the July 15, 2008, version of the Investigation ofA10ld and lvfoisture at the Federal 
Aviation Administration Detroit Metropolitan Air Traffic Control Tower Facility, 
referred to by the agency as the OST Investigative Report. In the agency's original 
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report, dated October 22.2008. an August 21,2008, version olthe OST Investigative 
Report was included. The July 15, 2008, version includes a recommendation. Paragraph 
1. that was deleted from the August 21, 2008 version. This recommendation states: 

"Conduct an employee health symptom survey to provide 
an opportunity for employees working at the facility to 
openly express their health and medical symptoms 
with 0 utfear. This survey should be conducted by an 
agency independent of the FAA. such as NIOSH. Federal 
Occupational Health. or a local occupational health clinic. 
This survey may be useful in identijjling groups of ill 
employees working in an identical location or with similar 
health symptoms. As a result of the survey. any employees 
expressing health symptoms should be encouraged to seek 
medical attentionjrom an appropriate physician. Afollow­
up health survey should be conducted after the mold 
remediation and moisture problems have been corrected to 
document ifemployee health problems have improved. 
Ideally, there should be a correlated reduction in the 
employee health symptoms after mold and moisture have 
been removedfrom the facility. " (emphasis in original). 

Spec(/ically, we would like answers to the following questions to reconcile your March 
20. 2009, e-mail with the July 15, 2008, OST Investigative Report: 

• Who drafted the July 15, 2008. OST Investigative Report and why was the ahove­
referenced recommendation initially included? 

• Who deleted or ordered the deletion of the recommendation to conduct an 
employee health survey from the August 21, 2008, version? 

• Why was this paragraph deleted? 
• What happened between July 15, 2008, and August 21, 2008, that caused the 

agency to change its belief that remediating the mold and moisture problems 
would "ideally" cause a reduction in the employee health symptoms? 

• Does the agency still stand by its statement that there is no linkage between the 
mold in the facility and employee health? 

• Ifso, how does the agency reconcile that statement with the July 15, 2008, OST 
Investigative Report? 

Response to Topic No.2 

As explained in the March 20, 2009, email, we carefully considered the question of 
whether to conduct a health survey and, as you note, the recommendation was included in 
an earlier version of our investigative report. As previously advised, the Office of the 
Secretary (OST), considered asking the National Institute for Occupational Safety and 
Health (NIOSH) to conduct the survey. During our investigation, OST consulted with 
NIOSH Office of Respiratory Disease Studies regarding the DTW air traffic control 
tower. NIOSH indicated that a team of epidemiologists and medical officers sometimes 
get involved to interview employees and gather data from questionnaires when people are 
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having health issues. Such an employee questionnaire is usually conducted when the 
source of the problem is unknown. Tom Black, the Department's Safety and 
Occupational Health Manager, informed NIOSH that areas of mold and moisture had 
been identified and that FAA was in the process of implementing a plan to remove the 
mold and prevent moisture intrusion. At that time, NIOSH indicated a survey was not 
needed since problems were already identified at the facility and the Department was 
already aware that some employees had indicated health related concerns. NIOSH 
emphasized that the important element was to correct moisture sources and remediate 
molded materials. NIOSH did indicate that employees working at the facility should 
have a way to report any future illnesses that they believe may be attributed to indoor air 
quality problems. Thus, based on consultation with NIOSH's experts, we determined 
that the most prudent use of resources would be to focus on remediation. Also, as we 
noted in the report, FAA was already in the process of developing a questionnaire to 
obtain health information from employees at Detroit. Subsequently, as discussed above 
under Topic No.1, in conjunction with the union, FAA has decided to conduct a health 
survey. 

Regarding the July 15, 2008 investigative report, it was not the final report and we are 
unclear as to how or why it was attached to the A TeT Report. In any event, given Mr. 
Black's discussions with NIOSH concerning the usefulness of conducting a health 
survey, and after careful reconsideration, OST decided to take the health survey 
recommendation out of the draft report for the reasons explained above. Both versions of 
the report were prepared by OST. The decision to include the recommendation was made 
by OST and the decision to remove the recommendation was made by OST as well. 
Thus, OST's determination not to recommend a survey was a reasonable decision based 
upon a determination that the most prudent use of resources would be to focus on 
remediation. However, given FAA's independent decision to conduct a health survey, the 
matter is actually a moot point. 

Regarding the linkage question between mold and employee health, this was also 
explained in the email of March 20, 2008. The email does not state "there is no linkage 
between the mold in the facility and employee health". Rather, the email states "there is 
no legal or regulatory standards or limitsfor determining mold exposure. making it very 
d?fficult to establish a link between adverse health effects and mold. Moreover. mold was 
found at the facility in unoccupied areas and we determined that the tower elevator shaft 
was not a conduitfor mold spores to travel within the facility since the air monitoring 
that was done by an independent Industrial Hygienist did not show elevated mold spore 
concentration within any occupied areas of the tower or base building. Indeed mold 
spore concentrations within the tower cab were much lower than thatfound outdoors. 
For all these reasons, we could not directly link the mold to the employees' health issues, 
although at the same lime we did not want to invalidate the employees' health concerns . ., 
We don't believe there is any inconsistency with this statement and the language in the 
first version of the report which simply described a health survey scenario in general. 
This is not an exact science and as noted in the March 20 email: Regardless.itis clear 
that the mold and moisture problems at thefacility must befully remediated and thefocus 
of our report was on ensuring complete remediation as well as open communication with 
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employees and ensuring that employees are encouraged to report work related health 
problems." We believe this is a reasonable approach and we stand by that statement as 
the overall concern of our investigation. 

III. OSC Topic No.3 

The June 9-June 12, 2008 Inspection 
We also have questions regarding the inspection between June 9 and June 12, 2008 (June 
2008 inspection), that was mentioned infootnote 2 on page 9 of the August 21,2008, 
OST Investigative Report. Specifically, we would like to know: 

o In which locations was additional mold contamination found during the 
June 2008 inspection? 
:::J TVhat was the extent of the mold contamination found in each of these 
locations? 

Was each floor of the Tower inspected? 
fJ Why were the results o.{this inspection dif{erentfrom the inspection done 
pursuant to the OSC referral? 
• J Why were detailed results o{the June 2008 inspection not included in the 
OST Investigative Report, the FAA's Response or{ormer Secretary Peters' letter? 

c 1 Was a report prepared after the June 2008 inspection? If so, please 
forward to us a copy of that report as well as any other documentation necessary 
to afull understanding of the issues presented in that report, including actions 
taken in response to the June 2008 inspection. 

If a report was not prepared, why it was not done? Please include 
whatever information, such as memoranda, that were used to document the 
results of the inspection as well as any other documentation necessary for afull 
understanding of the issues presented in such documents, including actions taken 
in response. " 

Response to Topic No.3 

Background: The June 9-12, 2008 inspection was conducted by FAA, independent from 
the OST inspection which was conducted pursuant to the OSC referral. In conducting its 
own follow-up inspection, FAA was attempting to be proactive and to initiate steps to 
conduct a complete and thorough remediation. Floors 2-10 of the A TCT were inspected. 
FAA intended to use the inspection results to develop a detailed scope of work (SO W) 
for the tower remediation projects. Thus, the attached SOW is the formal product of the 
June 2008 inspection. It identified the materials that needed to be removed, their 
locations, methodologies to be utilized and other protocol. NA TCA representatives were 
present during this June survey. The SOW not only identified the location of the mold 
and how much needed to be removed but it also provided an actual plan to remediate it. 
The results of the inspection were not included in OST's report because we considered 
the FAA initiative to be separate from the OST investigation, although we did note its 
occurrence in the report (see f.n. 2 of Report ). 

Based on the June 2008 survey, mold was found in the following areas: 
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Room 1028 North Wall - numerous suspect spots could be seen from the access panel on 
the inner shaft liner wall. Nothing was visible on any other walls or elevator shaft walls 
within the room. 

928 North and West Walls in the northwest comer of the room - mold was found on the 
outer layer, middle layer, and shaft liner. Approx. 6 square feet. 

928 South elevator shaft wall - mold was found on the middle layer and shaft liner. 
Approx. 6-8 square feet. 

928 East elevator shaft wall - mold was found on the outer layer, middle layer and shaft 
liner. Approx. 6-8 square feet. 

829 East wall - suspect staining was found on the outer layer. 

728 South and East elevator shaft walls - suspect staining was found on the outer layers. 

628 South and East elevator shaft walls - suspect staining was found on the outer layers. 

Room 527 North wall- mold was found in the northeast comer of the room. Approx.3 
square feet. 

Room 527A South wall- mold was found in the southeast comer of the room. Approx.2 
square feet. 

Room 529 East wall - suspect staining was found on the outer layer. 

428 South and East elevator shaft walls - mold was found on the shaft liner. Approx. 4-6 
square feet. 

Rooms 927,827, 727, 627, 527, 427, and 327 - Stained and damaged pipe insulation was 
found. 

Other facility surveys have taken place and include the following: 

• A separate visual inspection for water intrusion/condensation was performed by 
the FAA's Engineering Services on June 12,2008. Refer to the attached trip 
report for additional information. 

• A follow-up mold investigation was performed at DTW in December 2008. The 
initial remediation/restoration package was being modified based upon these 
findings, however, the awarded contract was later cancelled. Refer to the FAA 
responses for Topic #1 for additional information. 

• Another facility survey is currently taking place at DTW. Refer to the FAA 
responses for Topic #1 for additional information. 
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STATEMENT OF WORK 

MICROBIOLOGICAL REMEDIATION 

FOR 

FEDERAL AVIATION ADMINISTRATION 

DETROIT METRO POL IT AN WAYNE COUNTY 

AIRPORT TRAFFIC CONTROL TOWER (DTW ATCT) 

DETROIT, MICHIGAN 

1.0 WORK SUMMARY. The Contractor is required to furnish all labor, materials, services, 
equipment, insurance, and perform all the work to remove and dispose of all 
microbiological contaminated materials (MCM) and microbiological contaminated 
elements (MCE) described in this Statement of Work (SOW). The Contractor shall be 
responsible for the cleanup and removal of moisture and microbiological contaminated 
gypsum board, shaft liner, and insulation in the DTW ATCT Rooms 928, 527, 527 A, and 
428 in accordance with the guidelines established by the New York City Department of 
Health entitled Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) attached and incorporated herein by reference (See Attachment 
I). Included in the scope of work is the removal of any MCM between the bottom metal 
runner/track and the concrete floor; between the top metal runner/track and the structural 
deck; and between the metal stud and exterior concrete wall. The Contractor shall 
minimize dust generation and use the methodologies outlined in GARFIE for dust 
prevention and suppression. Prior to performing microbiological remediation procedures, 
the Contractor shall seal all critical penetrations and openings to the work area with a 
minimum of two layers of 6-mil polyethylene, and shall be responsible for ensuring 
adjoining areas are not exposed to the microbiological contamination during the 
remediation. The Contractor shall provide additional cleaning procedures and pipe 
insulation removal/replacement as described herein in Rooms 1028, 927, 829, 827, 728, 
727, 727 A, 628, 627, 529, 527,427,328, and 327. A complete list of the work required is 
included in Section 7.0 Work Procedure and the Supplemental Statement of Work 
(SSOW). All removals and other cleaning procedures shall be conducted at night between 
the hours of 6:00 PM and 6:00 AM. Negative air pressure equipment shall be equipped 
with a HEPA filter and discharged outside of the building whenever possible, otherwise 
discharged through a second HEP A filter in order to permit recirculation of air inside the 
building. See the SSOW for additional work required to perform the remediation work 
and to restore the facility. 

1.1. CONTRACTOR'S RESPONSIBILITY. The Contractor shall perform all work 
required to give a complete and satisfactory job as required by this Statement of 
Work. The Contractor shall be responsible for performing this work in accordance 
with GARFIE. The Contractor shall perform the work per the schedule and 
sequence identified in the SSOW. The Contractor shall be responsible for all 
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debris generated under this contract at the job site and during transport of 
microbiological containing or contaminated materials to an approved disposal site. 

1.1.1 Site Visit. The Contractor is responsible for inspecting the work space 
and field verifying all quantities for: constructing a negative pressure 
enclosure for each phase of the work, MCM, MCE removal and disposal, 
work area physical parameters, access limitations, and Government 
phasing limitations. The Contractor shall be required to work around 
existing furniture, fixtures and finishes during the performance of this 
contract. The site visit shall be scheduled by the Government for 
interested microbiological remediation Contractors to identify specific 
work area and phasing requirements. 

1.1.2 Property Damage. The Contractor shall take all precautions to avoid 
damage to Government property or equipment. Any damage to 
Government property or equipment by the Contractor shall be repaired by 
the Contractor to its original state or better condition at no additional 
expense to the Government. 

1.1.3 Working Conditions. Portions of the ATCT will be occupied and 
Government operations will continue on a normal, temporary, or restricted 
basis for the duration of the project. The Contractor shall take all 
precautions to ensure that their operations are conducted in a manner that 
does not interfere with the normal operations of the surrounding facilities 
and the safety and health of the occupants or the environment. 
Contractor's personnel will have limited access to the facility. 

1.1.4 Cleanup. Upon completion of the work at the site, all staging and debris 
from the project shall be removed from the site and disposed of properly. 
The entire area shall be left clean and acceptable to the Government. 

1.1.5 Certifications. The Contractor shall be certified by the Indoor Air Quality 
Association (IAQA), the Institute of Inspection, Cleaning, and Restoration 
(HCR), the National Duct Cleaning Association (NADCA) or equivalent. 

1.2. SCHEDULE. See contract documents for duration of contract and notice to 
proceed. 

1.2.1 Pre-Construction Meeting. The Contractor shall attend a mandatory pre­
construction meeting before starting work and the Government will 
schedule the meeting. 

1.3. TEMPORARY FACILITIES AND STAGING AREA. The electrical energy 
and the water consumed shall be provided by the Government at no cost to the 
Contractor from existing lines and sources located in the A TCT or from services 
adjacent to the work areas. Contractor's use of utilities shall be coordinated with 
the Government. Contractor is responsible for ensuring that adequate electrical 
power and water are available to complete the work. The Contractor will be 
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permitted to use the areas as directed by the Government for staging and storage of 
materials. The area is restricted to uncontaminated work equipment and supplies. 
The area shall be left clean and restored to the same condition as when accepted by 
the Contractor. 

1.4. SUBMITT AL REQUIREMENTS. The Contractor shall submit the following 
additional documents prior to starting work. 

Material Safety Data Sheets for all chemical products. 

Respiratory Fit Test and Medical Surveillance for employees scheduled for 
this project. 

Negative Air HEP A Filtration Equipment Specification Sheet 

Proposed Phasing Schedule. 

2.0 MEDICAL REQUIREMENTS. Contractor shall provide medical surveillance and have 
a written Respiratory Protection program in place as required by OSHA 29 CFR 1910.134 
for all personnel engaged in the removal and demolition of MCM and MCE. Respirators 
and filters provided shall be NIOSH approved and provide the appropriate level of 
protection. 

3.0 PROTECTIVE CLOTHING. Contractor shall provide workers and government 
representatives with sufficient sets of protective full body clothing. Such clothing shall 
consist of full body coveralls including head covers, foot covers and hand covers. 
Contractor shall provide additional personal protection safety equipment as required by 
applicable OSHA safety regulations. Contractor shall ensure that all employees who will 
conduct mold remediation activities are provided with, fit tested for, and trained in the 
correct use of personal protection equipment. 

4.0 REMEDIA TION AREA. Contractor shall establish a remediation area and restrict the 
access to the microbiological work areas during work conducted in the A TCT. Contractor 
shall establish a roped-otT perimeter and provide warning barrier tape and signs outside the 
perimeter of the negative pressure enclosure system. Contractor shall establish a negative 
pressure enclosure system by sealing all critical penetrations or openings to the work area 
with a minimum of two layers of six-mil polyethylene. Negative pressure enclosures shall 
have a minimum of four air exchanges per hour and shall be maintained and recorded with 
a magnehelic guage or equivalent device under a minimum negative pressure differential 
of -0.02 inches of water relative to adjacent non-work area space. Negative air pressure 
equipment shall be equipped with a HEP A filter and exhaust shall be discharged outside 
the building, a minimum of 25 feet from building access points and building make-up air 
sources, or wherever necessary, negative air pressure equipment shall be equipped with a 
HEPA filter and exhaust shall be discharged through a second HEP A filter in order to 
permit recirculation of air inside the building. Personnel shall wear and utilize protective 
clothing and equipment in the remediation area as specified herein. 

5.0 DECONT AMINA TION AREA. Contractor shall establish a decontamination unit for 
passage to and from the work area during remediation operations in order to minimize the 
leakage of mold-contaminated dust to the outside. This unit shall consist of a minimum of 
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two chambers, including a clean room and equipment room separated by airlocks. The 
airlocks shall be formed by overlapping three sheets of 6-mil polyethylene sheeting at the 
exit of one room and three sheets at the entrance to the next room, with three feet of space 
between the barriers. Airlocks shall be constructed to effectively maintain negative 
pressure while not inhibiting worker egress is an emergency situation. 

6.0 WORKER PROTECTION PROCEDURE. 

6.1. Each worker and authorized visitor shall, upon entering the job site, put on 
appropriate respirator and clean protective clothing, before entering the work area. 

6.2. Each worker and authorized visitor shall remove gross contamination from 
clothing by HEP A vacuuming, prior to leaving the remediation work area. After 
decontamination of protective clothing, while still wearing the respirator, remove 
protective clothing and dispose as microbiological waste, as appropriate, in a drum 
or two layers of 6-mil polyethylene disposal bags. 

6.3. Workers shall not eat, drink, smoke, or chew gum or tobacco at the work site. 
Workers shall be fully protected with respirators and protective clothing 
immediately prior to the first disturbance of MCM or MCE and until tinal cleanup 
is completed. 

7.0 WORK PROCEDURE. 

7.1. Moisture damage restoration and mold remediation shall be conducted as necessary 
and as described in the Rooms 1028, 928, 927, 829, 827, 728, 727, 727A, 628, 
627,529,527,527 A, 428, 427, 328, and 327. 

7.2. Prior to performing microbiological remediation procedures, the Contractor shall 
seal all critical penetrations and openings to the work area. Establish phasing 
schedule with Government for each days work activity. Contractor shall HEPA­
vacuum and/or wet wipe with a detergent solution all non-porous furniture and 
fixtures. Contractor will remove any furnishings from the remediation area, after it 
has been pre-cleaned. Upon completion, the Contractor will return the furnishings 
to the original location. If necessary, furnishings can be pre-cleaned and wrapped 
with two layers of 6-mil polyethylene and allowed to remain in the remediation 
area. Electrical equipment that poses an electrical hazard shall be HEP A 
vacuumed only. 

7.3. Maintain a minimum of four air exchanges per hour within the remediation work 
area and a minimum negative pressure differential of -0.02 inches of water, 
continuously recorded by use of a magnehelic guage or equivalent device. 
Negative air pressure equipment shall be equipped with a HEP A filter and 
discharged outside of the building whenever possible, otherwise discharged 
through a second HEP A filter in order to permit recirculation of air inside the 
building. Contractor will secure entrance into the remediation area at the 
conclusion of each workday. 
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7.4. The walls undergoing remediation are fire rated partitions and have multiple layers 
of fire resistant gypsum board on each face unless otherwise indicated. Removal 
limits shall coincide with existing metal studs at or beyond the limits identified 
below. Joints between gypsum board on the surface and concealed layer shall be 
staggered horizontally and vertically and less than the length of gypsum board 
utilized. Demolition work shall be conducted utilizing methods to minimize noise 
and the spread of dust, such as the use of HEP A vacuums at the point of cutting 
and/or tools with shrouds or boots connected to a HEPA vacuum. See SSOW for 
additional requirements. The locations and approximate quantities for gypsum 
board remediation are listed below: 

Gypsum board, shaft liner, and insulation totaling approximately 311 
square feet will be removed from Room 928. This area includes the east (elevator 
shaft) wall, 8' wide to a height of 5' (surface layer), 8' wide to a height of 4'6" 
(concealed layer), and 8' wide to a height of 4' (shaft liner). This area includes the 
south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), to' wide to a 
height of 4'6" (concealed layer), and to' wide to a height of 4' (shaft liner). This 
area includes the northwest column beam enclosure, on the north wall, 6' wide to a 
height of 3' (surface layer), 6' wide to a height of 2'6" (concealed layer), and 6' 
wide to a height of 2' (shaft liner); and on the west wall, 3' wide to a height of 3' 
( surface layer), 3' wide to a height of 2' 6" (concealed layer), and 3' wide to a 
height of 2' (shaft liner). While these areas contain minimal mold contamination, 
it is present on multiple layers; therefore, the removal of additional quantities of 
gypsum board is required. 

Gypsum board and insulation totaling approximately 15 square feet will be 
removed from Room 527. This area includes the portion of the north wall, 
between the east wall and the door to Room 527A, 2' wide to a height of 4' 
(surface layer) and 2' wide to a height of3'6" (concealed layer). 

Gypsum board and insulation totaling approximately 5 square feet will be 
removed from Room 527 A. This area includes the portion of the south wall, 
between the east wall and the door to Room 527, 2' wide to a height of 18" 
(surface layer) and 2' wide to a height of 12" (concealed layer). 

Gypsum board, shaft liner, and insulation totaling approximately 243 
square feet will be removed from Room 428. This area includes the east (elevator 
shaft) wall, 8' wide to a height of 5' (surface layer), 8' wide to a height of 4 '6" 
(concealed layer), and 8' wide to a height of 4' (shaft liner). This area includes the 
south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), to' wide to a 
height of 4'6" (concealed layer), and to' wide to a height of 4' (shaft liner). While 
these areas contain minimal mold contamination, it is found on the inner layer; 
therefore, the removal of additional quantities of gypsum board is required. 
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7.5. In Rooms 928 and 428, a containment and negative pressure enclosure system shall 
be established as described in Section 4.0 Remediation Area. A decontamination 
unit shall be established as described in Section 5.0 Decontamination. 

7.6. In Rooms 527 and 527 A, a mini containment shall be established consisting of a 
single layer of 6-mil polyethylene sheeting but a negative pressure enclosure 
system is not required. Mist any contaminated areas prior to removal. Upon 
completion, the work area shall be HEP A vacuumed and then wet wiped with a 
detergent solution. 

7.7. In Room 1028, the north wall shaft liner in its entirety shall be HEPA vacuumed 
and then wet wiped with an approved cleaning solution. 

7.S. In Room 829, the portion of the east wall, between the south wall and stairwell 
doorframe, 2" wide to a height of 8', and the adjacent south wall, from the 
southeast comer westward, l' wide to a height of 8', shall be HEP A vacuumed and 
then wet wiped with an approved cleaning solution. 

7.9. In Room 728, the east (elevator shaft) wall, up to a height of 4', and the south 
(elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet 
wiped with an approved cleaning solution. 

7.10. In Room 727 A, the portion of the west wall between the cable tray and the north 
wall, up to a height of 4', and the portion of the south wall above the door to Room 
727, 3' wide to a height of 3', shall be HEP A vacuumed and then wet wiped with 
an approved cleaning solution. 

7.11. In Room 628, the east (elevator shaft) wall, up to a height of 4', and the south 
(elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet 
wiped with an approved cleaning solution. 

7.12. In Room 529, the portion of the east wall, between the south wall and stairwell 
doorframe, 2" wide to a height of 8', shall be HEPA vacuumed and then wet wiped 
with an approved cleaning solution. 

7.13. In Room 328, the east (elevator shaft) wall, up to a height of 2', and the south 
(elevator shaft) wall, up to a height of 2', shall be HEPA vacuumed and then wet 
wiped with an approved cleaning solution. 

7.14. During cleaning procedures conducted in Rooms 1028,829,728, 727A, 628, 529, 
and 328, a mini containment shall be established consisting of a single layer of 6-
mil polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in Section 4.0 Remediation Area. 

7.15. In Rooms 927 (approximately 4 linear feet of 11 "), 827 (approximately 4 linear 
feet of 11 "), 727 (approximately 3 linear feet of 18"), 627 (approximately 20 linear 
feet of 11" and 25 linear feet of 18"), 527 (approximately 4 linear teet of 11" and 
25 linear feet of 18"), 427 (approximately 4 linear feet of 11" and 6 linear feet of 
18"), and 327 (approximately 15 linear feet of 18"), all water stained and/or 
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contaminated chilled and heating water pIpe insulation shall be removed and 
replaced. 

7.16. Place MCM and MCE in a fiber/cardboard type drum or two layers of 6-mil 
polyethylene disposal bags with contents clearly labeled. At completion of each 
phase, notify the Government of completion so that Government can perform a 
visual inspection of the work area. Allow negative pressure system to operate a 
minimum of two hours after the last clean-up effort. 

7.17. Upon approval of Government, remove barriers and disassemble regulated work 
area. Additional cleaning required in the work area because of the Government 
inspection shall be performed by Contractor, at no additional cost to the 
Government. 

8.0 AIR MONITORING AND INSPECTION. The Government-retained Industrial 
Hygienist will determine any requirement for air monitoring, both during the remediation 
process and/or upon completion of the remediation process. Such area sampling will be 
conducted using Zefon filters and a high volume sampling pump. Procedural 
modifications to the decontamination procedures may be necessary at the discretion of the 
Government-retained Industrial Hygienist. The Government has the right to inspect the 
remediation work at times to be determined by the Government, but, at a minimum, once 
upon completed removal of contaminated materials, but before restoration materials are 
installed. 

9.0 FINAL CLEARANCE. Acceptance of work will be dependant upon visual inspection. 
In areas where the gypsum board removal quantity exceeds 100 square feet, clearance air 
sampling shall also be conducted. The Contractor shall notify the Government when the 
microbiological removal is completed for each phase and the Government-retained 
Industrial Hygienist shall perform a thorough visual inspection of the phase within 24-
hours. Clearance air sampling shall be conducted in Rooms 928 and 428. Clearance 
criteria shall be dependent upon the requirements stipulated in the DTW A TCT Mold 
Remediation Project Clearance Protocol attached and incorporated herein (See 
Attachment 2). All remaining rooms shall be clearly solely by visual examination. 

10.0 DISPOSAL. All microbiological waste shall be disposed of at a municipal sanitary 
landfill. Waste bags shall not be overloaded and shall be securely sealed and stored in the 
designated area until disposal. Label bags, disposal containers, and truck during loading 
and unloading, in accordance with Federal, State and Local regulations. Contractor is 
responsible for removal of all materials from the Government's property. 
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ATTACHMENT 1 

Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments 
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A TT ACHMENT 2 

DTW ATCT MOLD REMEDIATION PROJECT CLEARANCE PROTOCOL 
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Mold Remediation Project Clearance Protocol 

PREPARED FOR: 

FEDERAL AVIATION ADMINISTRATION 

Detroit Metropolitan Wayne County 
Airport Traffic Control Tower 

(DTW ATCT) 

DETROIT, MICHIGAN 

June 13, 2008 

PREPARED BY: 

Barbara Hebert, CIH 
NISC, KANSAS CITY ARTCC DISTRICT TSU 
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The DTW ATCT Mold Remediation and Restoration Project will include the removal 
of moisture and microbiological-contaminated gypsum board, shaft liner, and insulation. 

After Rooms 928 and 428 have passed a thorough visual inspection, and before the outer 
containment barrier is removed, clearance air sampling will be performed. 

Five consecutive samples will be collected inside the containment area using a high 
volume air sampler and Zefon Air-O-Cell® cassettes. Sampling will be conducted at a flow rate 
of 15 liters per minute for a period of five minutes each, resulting in a collection volume of 75 
liters of air. Environmental conditions may warrant the sample collection period to be reduced to 
one-minute intervals, in order to reduce the collection of non-microbial particulates that can 
mask the presence of mold spores. 

Three consecutive samples will be collected outside the containment area, but inside the 
A TCT in a noncomplaint area, in the same manner as above. Sampling will be conducted at a 
flow rate of 15 liters per minute for a period of five minutes each, resulting in a collection 
volume of 75 liters of air. 

Three consecutive samples will be collected outside of the building, in the same manner 
as above. Sampling will be conducted at a flow rate of 15 liters per minute for a period of 10 
minutes each, resulting in a collection volume of 150 liters of air. 

For all samples collected, the high volume air sampler will be calibrated before and after 
use. 

All samples, one lab blank, and a completed Chain of Custody form will be sent to 
Aerotech Laboratories. Inc .. by Federal Express Priority Overnight delivery. The samples will be 
mailed in a rigid container or box. There is no additional temperature handling requirement. 

All samples will be clearly labeled. The sample identification number appearing on the 
cassette must match the identification number shown on the Chain of Custody form. The 
samples will be analyzed in accordance with Aerotech Method AOOI (equivalent to the cassette 
manufacturer's recommended analytical procedure) via light microscopy at 600X magnification, 
with the entire slide (100% of the sample) being analyzed. The results will be reported as a total 
fungal spore count, in counts per cubic meter (counts/M\ which includes both viable and non­
viable spores. 

The area will be considered "clean" when the average airborne total mold spore 
concentration measured inside the containment area was not statistically higher than the average 
airborne concentration measured outside the containment area, and the genus level constituents 
similar for all samples taken inside the containment, inside the building (but outside of the 
containment) and outside of the building. 

Statistical significance may be determined in the following manner: 

DTW ATCT Microbiological Remediation 
Statement of Work 6112/08 

Page II 



A. All containment sample airborne total concentration levels are lower than those taken 
from outside the containment, or 

B. The Z-test score is less than or equal to 1.65 Standard Deviations from the Mean, 
indicating a 90% confidence interval. The Z-test is carried out by calculating: 

z=y!-Yo 
112 0.8 (lin, + lIno) 

where Y1 is the average of the natural logarithms of the inside samples, Yo is the average of the 
natural logarithms of the outside samples, nl is the number of inside samples and no is the 
number of outside samples. 

Alternative A shall be considered first, then if necessary, Alternative B. Should the 
calculated Z-test score exceed 1.65, the abatement area must be recleaned. An additional set of 
10 samples must then be collected, as defined above, in order to establish clearance. 

The genus level constituents will be evaluated using the Spearman Rank Order 
Correlation (SROC), which is a statistical technique used to test the direction and strength of the 
relationship between two variables. It uses the statistic "Rs", which falls between -1 and + 1. If 
the "Rs" value is -1, there is a perfect negative correlation; between -1 and -0.5, there is a strong 
negative correlation; between -0.5 and 0, there is a weak negative correlation; if 0, there is no 
correlation; between 0 and 0.5, there is a weak positive correlation; between 0.5 and 1, there is a 
strong positive correlation; and if 1, there is a perfect positive correlation. Calculated "Rs" 
values will also be compared to the Critical Values (CV) listed in Table 13.7 of the American 
Conference of Governmental Industrial Hygienists "Bioaerosols: Assessment and Control", 
which are drawn from a standard statistical table. Comparing the "Rs" value to the CV permits a 
methodical acceptance or rejection. If the "Rs" value exceeds the 0.1 confidence level, the 
populations appear to be related or similar. If the "Rs" value is below the 0.1 contidence level, 
the populations do not appear to be related or are different. Should the "Rs" value be below the 
0.1 confidence level, the remediation area must be recleaned unless a professional opinion can 
justify rank differences to be insignificant. 

Once the abatement area has passed the clearance criteria, the outer containment barrier 
will be removed and the room will be available for restoration. 

Visual inspections and clearance air sampling will be performed upon completion of the 
mold remediation, but prior to the re-installation of new building materials. 

The visual inspection, clearance air sampling, and data interpretation will be conducted 
by the government-retained Industrial Hygienist. 
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PERFORMANCE OF WORK ITEMS 

MICROBIOLOGICAL REMEDIATION PROJECT 
AT DETROIT METROPOLITAN AIRPORT 

AIR TRAFFIC CONTROL TOWER 

The contractor shall provide all the services, equipment, supplies, materials, and labor 
required. Work shall include, but not limited to, the following: 

ALL FLOORS: 

1. Prior to performing microbiological remediation procedures, the contractor shall 
seal all critical penetrations and openings to the work area with a minimum of two 
layers of 6-mil polyethylene, and shall be responsible for ensuring adjoining 
areas are not exposed to the microbiological contamination during the 
remediation. 

2. Remove any MCM between the bottom metal runner/track and the concrete floor; 
between the top metal runner/track and the structural deck; and between the 
metal stud and exterior concrete wall. 

3. The contractor shall minimize dust generation and use the methodologies 
outlined in Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) (See Specification Attachment 1) for dust prevention 
and suppression. 

4. All removals and other cleaning procedures shall be conducted at night between 
the hours of 11 :00 pm and 6:00 am. Negative air pressure equipment shall be 
equipped with a HEPA filter and discharged outside of the building whenever 
possible, otherwise discharged through a second HEPA filter in order to permit 
recirculation of air inside the building. 

5. Once the mold has been removed and clearance has been achieved, and the 
stained surfaces have been cleaned, then remove all partition walls, doors and 
door frames, except those around the elevator core and stairwell. 

6. Cut a 1/2" gap between the bottom of the gypsum board and the concrete deck. 
Fill the gap with a 2-hr fire-rated caulk in the remaining partition walls around the 
elevator core and stairwell corridor. 

7. Paint elevator core exterior and stairwell corridor with mold resistant paint. 

8. Furnish and install fire-rated access panels in the center of the north and east 
elevator core wall. The bottom of the panel shall be 24" above the floor. Do not 
penetrate the shaft liner. See detail US" on drawing DTW -D-A TCT -A 11. 

FLOOR 3 

ROOM 327 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 
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2. Approximately 15 linear feet of 18", water stained and/or contaminated chilled 
and heating water pipe insulation shall be removed and replaced. 

ROOM 328 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 2', and the south (elevator shaft) 
wall, up to a height of 2', shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 

FLOOR 4 

ROOM 427 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 4 linear feet of 11" and 6 linear feet of 18" water stained and/or 
contaminated chilled and heating water pipe insulation shall be removed and 
replaced. 

ROOM 428 

1. A containment and negative pressure enclosure system shall be established as 
described in section 1 B.9 Remediation Area. A decontamination unit shall be 
established as described in section 1 B.1 0 Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum 
board, shaft liner, and insulation in the DTW ATCT room 428 in accordance with 
the guidelines established by the New York City Department of Health entitled 
Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(GARFIE) (See Specification Attachment 1). 

3. Remove and replace gypsum board, shaft liner, and insulation totaling 
approximately 243 square feet: 
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a. The east (elevator shaft) wall, 8' wide to a height of 5' (surface layer), 8' 
wide to a height of 4'6" (concealed layer), and 8' wide to a height of 4' 
(shaft liner). 

b. The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 
10' wide to a height of 4'6" (concealed layer), and 10' wide to a height of 
4' (shaft liner). 

c. Elevator Shaft liner removal and replacement requires coordination 
with the Elevator Maintenance company and Air Traffic to schedule 
limited elevator shutdown time. 



FLOOR 5 

ROOM 527 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting but a negative pressure enclosure system is not 
required. Mist any contaminated areas prior to removal. Upon completion, 
the work area shall be HEPA vacuumed and then wet wiped with a detergent 
solution. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum 
board, shaft liner, and insulation in accordance with the guidelines 
established by the New York City Department of Health entitled Guidelines 
On Assessment And Remediation Of Fungi In Indoor Environments 
(GARFIE) (See Specification Attachment 1). 

3. Approximately 4 linear feet of 11" and 25 linear feet of 18" water stained 
and/or contaminated chilled and heating water pipe insulation shall be 
removed and replaced. 

4. Remove and replace gypsum board and insulation totaling approximately 15 
square feet, on the north wall, between the east wall and door to Room 527 A, 
2' wide to a height of 4' (surface layer) and 2' wide to a height of 3'6" 
(concealed layer). 

ROOM 527A 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting but a negative pressure enclosure system is not required. 
Mist any contaminated areas prior to removal. Upon completion, the work area 
shall be HEPA vacuumed and then wet wiped with a detergent solution. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum 
board, shaft liner, and insulation in accordance with the guidelines established by 
the New York City Department of Health Entitled Guidelines on Assessment and 
Remediation of Fungi in Indoor Environments (GARFIE) (See Specification 
Attachment 1). 

3. Remove and replace gypsum board and insulation totaling approximately 5 
square feet on the south wall, between the east wall and the door to Room 527, 
2' wide to a height of 18" (surface layer) and 2' wide to a height of 12" (concealed 
layer). 

ROOM 529 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell doorframe, 2" 
wide to a height of 8', shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 
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FLOOR 6 

ROOM 627 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 20 linear feet of 11" and 25 linear feet of 18" water stained and/or 
contaminated chilled and heating water pipe insulation shall be removed and 
replaced. 

ROOM 628 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and 
then wet wiped with an approved cleaning solution. 

3. The south (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed 
and then wet wiped with an approved cleaning solution. 

FLOOR 7 

ROOM 727 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 3 linear feet of 18" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

ROOM 727A 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The portion of the west wall between the cable tray and the north wall, up to a 
height of 4', shall be HEPA vacuumed and then wet wiped with an approved 
cleaning solution. 

3. The south wall above the door to room 727, 3' wide to a height of 3', shall be 
HEPA vacuumed and then wet wiped with an approved cleaning solution. 

ROOM 728 
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1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and 
then wet wiped with an approved cleaning solution. 

3. The south (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed 
and then wet wiped with an approved cleaning solution. 

FLOORS 

ROOM 827 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 4 linear feet of 11" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

ROOM 829 

1. A mini containment shall be established consisting of a single layer of 6-mil 
polyethylene sheeting. A negative pressure enclosure system shall be 
established as described in section 1 B.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell doorframe, 2" 
wide to a height of 8', shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 

3. The adjacent south wall, from the southeast corner westward, l' wide to a height 
of 8', shall be HEPA vacuumed and then wet wiped with an approved cleaning 
solution. 

FLOOR 9 

ROOM 927 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
remova I/replacement. 

2. Approximately 4 linear feet of 11" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

ROOM 928 

1. A containment and negative pressure enclosure system shall be established as 
described in section 1 B.9 Remediation Area. A decontamination unit shall be 
established as described in section 1 B.1 0 Decontamination Area. 
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2. Cleanup and removal of moisture and microbiological contaminated gypsum 
board, shaft liner, and insulation in the DTW A TCT rooms 928, in accordance 
with the guidelines established by the New York City Department of Health 
Entitled Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) attached and incorporated herein by reference (see 
attachment 1). 

3. Remove and replace gypsum board, shaft liner, and insulation totaling 
approximately 311 square feet: 

a. The east (elevator shaft) wall, 8' wide to a height of 5' (surface layer), 8' 
wide to a height of 4'6" (concealed layer), and 8' wide to a height of 4' 
(shaft liner). 

b. The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 
10' wide to a height of 4'6" (concealed layer), and 10' wide to a height of 
4' (shaft liner). 

c. The northwest column beam enclosure, on the north wall, 6' wide to a 
height of 3' (surface layer), 6' wide to a height of 2'6" (concealed layer), 
and 6' wide to a height of 2' (shaft liner); 

d. The west wall, 3' wide to a height of 3' (surface layer), 3' wide to a height 
of 2'6" (concealed layer), and 3' wide to a height of 2' (shaft liner). 

e. Elevator Shaft liner removal and replacement requires coordination 
with the Elevator Maintenance company and Air Traffic to schedule 
limited elevator shutdown time. 

FLOOR 10 

ROOM 1028 

1. A containment and negative pressure enclosure system shall be established as 
described in section 1 B.9 Remediation Area. A decontamination unit shall be 
established as described in section 1 B.1 0 Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum 
board, shaft liner, and inSUlation in the DTW ATCT room 1028, in accordance 
with the guidelines established by the New York City Department of Health 
Entitled Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) attached and incorporated herein by reference (see 
attachment 1). 

3. The north wall shaft liner in its entirety shall be HEPA vacuumed and then wet 
wiped with an approved cleaning solution. 

4. Remove and dispose of existing carpet. 

5. Remove and replace gypsum board, shaft liner, and insulation totaling 
approximately 792 square feet: 

08/08/08 
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a. The north (elevator shaft) wall, 22' wide for the full height (surface layer, 
concealed layer and shaft liner). 
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DIVISION 1 - GENERAL REQUIREMENTS 
SECTION 1A - GENERAL REQUIREMENTS 

F AA-OTW-A TeT -2697 

1 A.1 Summary of Work. The work described consists of furnishing all necessary materials, labor, 
equipment, tools and supervision to remove and replace portions of the airport traffic control 
tower drywall. The project is located in Romulus, Michigan. 

1A.2 Scope of Work. The Contractor is required to furnish all labor, materials, services, equipment, 
insurance, and perform all the work to remove and dispose of all microbiological contaminated 
materials (MCM) and microbiological contaminated elements (MCE) described in this Scope of 
Work (SOW). The Contractor shall be responsible for: 

These speCifications, together with other referenced documents, standards, and drawings in the 
contract documents, cover the requirements for all work associated with the drywall replacement. 

ALL FLOORS: 

1. Prior to performing microbiological remediation procedures, the contractor shall seal all critical 
penetrations and openings to the work area with a minimum of two layers of 6-mil polyethylene, 
and shall be responsible for ensuring adjoining areas are not exposed to the microbiological 
contamination during the remediation. 

2. Remove any MCM between the bottom metal runner/track and the concrete floor; between the 
top metal runner/track and the structural deck; and between the metal stud and exterior concrete 
wall. 

3. The contractor shall minimize dust generation and use the methodologies outlined in Guidelines 
on Assessment and Remediation of Fungi in Indoor Environments (GARFIE) (See Specification 
Attachment 1) for dust prevention and suppression. 

4. All removals and other cleaning procedures shall be conducted at night between the hours of 
11 :00 pm and 6:00 am. Negative air pressure equipment shall be equipped with a HEPA filter 
and discharged outside of the building whenever pOSSible, otherwise discharged through a 
second HEPA filter in order to permit recirculation of air inside the building. 

5. Once the mold has been removed and clearance has been achieved, and the stained surfaces 
have been cleaned, then remove all partition walls, doors and door frames, except those around 
the elevator core and stairwell. 

6. Cut a 1/2" gap between the bottom of the gypsum board and the concrete deck. Fill the gap with 
a 2-hr fire-rated caulk in the remaining partition walls around the elevator core and stairwell 
corridor. 

7. Paint elevator core exterior and stairwell corridor with mold resistant paint. 

S. Furnish and install fire-rated access panels in the center of the north and east elevator core wall. 
The bottom of the panel shall be 24" above the floor. Do not penetrate the shaft liner. See detail 
"8" on drawing OTW -O-ATCT -A 11. 

FLOOR 3 

ROOM 327 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 15 linear feet of 1S", water stained and/or contaminated chilled and heating water 
pipe insulation shall be removed and replaced. 
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ROOM 328 

1, A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting, A negative pressure enclosure system shall be established as described in section 
1 B,9 Remediation Area, 

2, The east (elevator shaft) wall, up to a height of 2', and the south (elevator shaft) wall, up to a 
height of 2', shall be HEPA vacuumed and then wet wiped with an approved cleaning solution, 

FLOOR 4 
ROOM 427 

1, The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement, 

2, Approximately 4 linear feet of 11" and 6 linear feet of 18" water stained and/or contaminated 
chilled and heating water pipe insulation shall be removed and replaced, 

ROOM 428 

1 , A containment and negative pressure enclosure system shall be established as described in 
section 1 B,9 Remediation Area, A decontamination unit shall be established as described in 
section 1 B, 10 Decontamination Area, 

2, Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, 
and insulation in the DTW ATCT room 428 in accordance with the guidelines established by the 
New York City Department of Health entitled Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments (GARFIE) (See Specification Attachment 1), 

3, Remove gypsum board, shaft liner, and insulation totaling approximately 243 square feet: 

a. The east (elevator shaft) wall, 8' wide to a height of 5' (surface layer), 8' wide to a height of 
4'6" (concealed layer), and 8' wide to a height of 4' (shaft liner), 

b, The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 10' wide to a height 
of 4'6" (concealed layer), and 10' wide to a height of 4' (shaft liner), 

c, Elevator Shaft liner removal and replacement requires coordination with the Elevator 
Maintenance company and Air Traffic to schedule limited elevator shutdown time. 

FLOOR 5 
ROOM 527 

1, A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting 
but a negative pressure enclosure system is not required, Mist any contaminated areas prior to 
removal. Upon completion, the work area shall be HEPA vacuumed and then wet wiped with a 
detergent solution, 

2, Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, 
and insulation in accordance with the guidelines established by the New York City Department of 
Health entitled Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(GARFIE) (See Specification Attachment 1), 

3, Approximately 4 linear feet of 11" and 25 linear feet of 18" water stained and/or contaminated 
chilled and heating water pipe insulation shall be removed and replaced, 

4, Remove gypsum board and insulation totaling approximately 15 square feet, on the north wall, 
between the east wall and door to Room 527A, 2' wide to a height of 4' (surface layer) and 2' 
wide to a height of 3'6" (concealed layer), 

ROOM 527A 
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1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting 
but a negative pressure enclosure system is not required. Mist any contaminated areas prior to 
removal. Upon completion, the work area shall be HEPA vacuumed and then wet wiped with a 
detergent solution. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, 
and insulation in accordance with the guidelines established by the New York City Department of 
Health Entitled Guidelines on Assessment and Remediation of Fungi in Indoor Environments 
(GARFIE) (See Specification Attachment 1). 

3. Remove gypsum board and insulation totaling approximately 5 square feet on the south wall, 
between the east wall and the door to Room 527, 2' wide to a height of 18" (surface layer) and 2' 
wide to a height of 12" (concealed layer). 

ROOM 529 

1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting. A negative pressure enclosure system shall be established as described in section 
1 B.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell doorframe, 2" wide to a height 
of 8', shall be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

FLOORS 
ROOM 627 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 20 linear feet of 11" and 25 linear feet of 18" water stained andlor contaminated 
chilled and heating water pipe insulation shall be removed and replaced. 

ROOM 628 

1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting. A negative pressure enclosure system shall be established as described in section 
1 B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped 
with an approved cleaning solution. 

3. The south (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped 
with an approved cleaning solution. 

FLOOR 7 
ROOM 727 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 3 linear feet of 18" water stained and/or contaminated chilled and heating water 
pipe insulation shall be removed and replaced. 

ROOM 727A 

1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting. A negative pressure enclosure system shall be established as described in section 
1 B.9 Remediation Area. 
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2. The portion of the west wall between the cable tray and the north wall, up to a height of 4', shall 
be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

3. The south wall above the door to room 727, 3' wide to a height of 3', shall be HEPA vacuumed 
and then wet wiped with an approved cleaning solution. 

ROOM 728 

1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting. A negative pressure enclosure system shall be established as described in section 
1 B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped 
with an approved cleaning solution. 

3. The south (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped 
with an approved cleaning solution. 

FLOORS 
ROOM 827 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 4 linear feet of 11" water stained and/or contaminated chilled and heating water 
pipe insulation shall be removed and replaced. 

ROOM 829 

1. A mini containment shall be established consisting of a single layer of 6-mil polyethylene 
sheeting. A negative pressure enclosure system shall be established as described in section 
1 B.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell doorframe, 2" wide to a height 
of 8', shall be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

3. The adjacent south wall, from the southeast corner westward, l' wide to a height of 8', shall be 
HEPA vacuumed and then wet wiped with an approved cleaning solution. 

FLOOR 9 
ROOM 927 

1. The contractor shall provide additional cleaning procedures and pipe insulation 
removal/replacement. 

2. Approximately 4 linear feet of 11" water stained and/or contaminated chilled and heating water 
pipe insulation shall be removed and replaced. 

ROOM 928 

1. A containment and negative pressure enclosure system shall be established as described in 
section 1 B.9 Remediation Area. A decontamination unit shall be established as described in 
section 1 B.1 0 Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, 
and insulation in the DTW ATCT rooms 928, in accordance with the guidelines established by the 
New York City Department of Health Entitled Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments (GARFIE) attached and incorporated herein by reference (see 
attachment 1). 

3. Gypsum board, shaft liner, and insulation totaling approximately 311 square feet will be removed 
this area: 
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a. The east (elevator shaft) wall, 8' wide to a height of 5' (surface layer), 8' wide to a height of 
4'6" (concealed layer), and 8' wide to a height of 4' (shaft liner). 

b. The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 10' wide to a height 
of 4'6" (concealed layer), and 10' wide to a height of 4' (shaft liner). 

c. The northwest column beam enclosure, on the north wall, 6' wide to a height of 3' (surface 
layer), 6' wide to a height of 2'6" (concealed layer), and 6' wide to a height of 2' (shaft liner); 

d. The west wall, 3' wide to a height of 3' (surface layer), 3' wide to a height of 2'6" (concealed 
layer), and 3' wide to a height of 2' (shaft liner). 

e. Elevator Shaft liner removal and replacement requires coordination with the Elevator 
Maintenance company and Air Traffic to schedule limited elevator shutdown time. 

FLOOR 10 
ROOM 1028 

1. A containment and negative pressure enclosure system shall be established as described in 
section 1 B.9 Remediation Area. A decontamination unit shall be established as described in 
section 1 B.1 0 Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, 
and insulation in the DTW ATCT room 1028, in accordance with the guidelines established by the 
New York City Department of Health Entitled Guidelines on Assessment and Remediation of 
Fungi in Indoor Environments (GARFIE) attached and incorporated herein by reference (see 
attachment 1). 

3. The north wall shaft liner in its entirety shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 

4. Remove and dispose of existing carpet. 

5. Remove and replace gypsum board, shaft liner, and insulation totaling approximately 792 square 
feet: 

a. The north (elevator shaft) wall, 22' wide for the full height (surface layer, concealed layer 
and shaft liner). 

The removal method and all related work must be in conformance with FAA polices, U.S. Occupational 
Safety and Health Administration (OSHA) and all State of Michigan regulations. 

SECTION 1 B - SPECIAL REQUIREMENTS 

1 B.1 COORDINATION. All contacts between the contractor and Airway Facilities/Technical Operations 
shall be coordinated through the Resident Engineer and his/her designated representative. 

1 B.2. CONTRACTOR'S RESPONSIBILITY. The Contractor shall perform all work required to give a 
complete and satisfactory job as required by this Statement of Work. The Contractor shall be 
responsible for performing this work in accordance with GARFIE. The Contractor shall perform 
the work per the schedule and sequence identified in the SSOw. The Contractor shall be 
responsible for all debris generated under this contract at the job site and during transport of 
microbiological containing or contaminated materials to an approved disposal site. 

1 B.3 SITE VISIT. The quantity of MCM or MCE material to remediate is approximately 500 SF 
and the quantity of drywall removal is approximately 4300 SF FOR BIDDING PURPOSES 
ONLY. The Contractor is responsible for inspecting the work space and field verifying all 
quantities for: constructing a negative pressure enclosure for each phase of the work, MCM, 
MCE removal and disposal, work area physical parameters, access limitations, and Government 
phasing limitations. The Contractor shall be required to work around existing furniture, fixtures 
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and finishes during the performance of this contract. The site visit shall be scheduled by the 
Government for interested microbiological remediation Contractors to identify specific work area 
and phasing requirements. The contractor shall take steps necessary to ascertain the nature of 
the work, and satisfy themselves to the conditions that can affect the work. No subseguent 
extras will be allowed due to any claim of lack of knowledge for conditions that can be determined 
by examining the site. Site visits can be arranged by contacting Facility Manager, Dave 
Saunders (734) 955-5101, at least 24 hours prior to the planned visit. 

A. Property Damage. The Contractor shall take all precautions to avoid damage to Government 
property or equipment. Any damage to Government property or equipment by the Contractor 
shall be repaired by the Contractor to its original state or better condition at no additional 
expense to the Government. 

B. Working Conditions. Portions of the ATCT will be occupied and Government operations will 
continue on a normal, temporary, or restricted basis for the duration of the project. The 
Contractor shall take all precautions to ensure that their operations are conducted in a 
manner that does not interfere with the normal operations of the surrounding facilities and the 
safety and health of the occupants or the environment. Contractor's personnel will have 
limited access to the facility. 

C. Cleanup. Upon completion of the work at the site, all staging and debris from the project 
shall be removed from the site and disposed of properly. The entire area shall be left clean 
and acceptable to the Government. 

D. Certifications. The Contractor shall be certified by the Indoor Air Quality Association (IAQA), 
the Institute of Inspection, Cleaning, and Restoration (IICR), the National Duct Cleaning 
Association (NADCA) or equivalent. 

18A. SCHEDULE. See contract documents for duration of contract and notice to proceed. 

Working Hours. Due to noise-level and air-quality issues, the work shall be performed during off­
peak hours. 

The work shall be performed between 11 :00 p.m. and 6:00 a.m. Eastern Time, Monday through 
Friday on Government workdays only, unless arranged at least 48 hours in advance with the FAA 
Resident Engineer (RE). 

1 B.5 Pre-Construction Meeting. The Contractor shall attend a mandatory pre-construction meeting 
before starting work and the Government will schedule the meeting. The contractor shall attend 
the conference and shall abide by all agreements reached at the conference regarding: 

A. Detailed procedures for administration of the project. 
B. Identity of the Resident Engineer, authorized representative of the Government 1 Contracting 

Officer, and the contractor's superintendent(s). 
C. Contractor's telephone number. 
D. Detailed procedures for submittals. 
E. Available storage areas for contractor's materials and equipment. 
F. Compliance with FAA safety practices, general operating procedures and security 

regulations. 
G. Availability of on site power for use by the contractor as determined by the Resident 

Engineer. 
H. The FAA Pre-Construction and Maintenance Project Safety and Health Checklist, FAA form 

3900-8 and the AGL Construction and Maintenance Project Ventilation and Airborne 
Contaminants Checklist will be reviewed and filled prior to the start of work. 

I. Contractor shall provide copies of all MSDS sheet for any products and restoration materials 
to be used. 

J. In addition to the foregoing, other subjects pertinent to the contract may be discussed. 
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1 B.6. TEMPORARY FACILITIES AND STAGING AREA. The electrical energy and the water 
consumed shall be provided by the Government at no cost to the Contractor from existing lines 
and sources located in the ATCT or from services adjacent to the work areas. Contractor's use 
of utilities shall be coordinated with the Government. Contractor is responsible for ensuring that 
adequate electrical power and water are available to complete the work. The Contractor will be 
permitted to use the areas as directed by the Government for staging and storage of materials. 
The area is restricted to uncontaminated work equipment and supplies. The area shall be left 
clean and restored to the same condition as when accepted by the Contractor. 

1 B.7 MEDICAL REQUIREMENTS. Contractor shall provide medical surveillance and have a written 
Respiratory Protection program in place as required by OSHA 29 CFR 1910.134 for all personnel 
engaged in the removal and demolition of MCM and MCE. Respirators and filters provided shall 
be NIOSH approved and provide the appropriate level of protection. 

1 B. 8 PROTECTIVE CLOTHING. Contractor shall provide workers and government representatives 
with sufficient sets of protective full body clothing. Such clothing shall consist of full body 
coveralls including head covers, foot covers and hand covers. Contractor shall provide additional 
personal protection safety equipment as required by applicable OSHA safety regulations. 
Contractor shall ensure that all employees who will conduct mold remediation activities are 
provided with, fit tested for, and trained in the correct use of personal protection equipment. 

1B.9 REMEDIATION AREA. Contractor shall establish a remediation area and restrict the access to 
the microbiological work areas during work conducted in the ATCT. Contractor shall establish a 
roped-off perimeter and provide warning barrier tape and signs outside the perimeter of the 
negative pressure enclosure system. Contractor shall establish a negative pressure enclosure 
system by sealing all critical penetrations or openings to the work area with a minimum of two 
layers of six-mil polyethylene. Negative pressure enclosures shall have a minimum of four air 
exchanges per hour and shall be maintained and recorded with a magnehelic gauge or 
equivalent device under a minimum negative pressure differential of -0.02 inches of water relative 
to adjacent non-work area space. Negative air pressure equipment shall be equipped with a 
HEPA filter and exhaust shall be discharged outside the building, a minimum of 25 feet from 
building access points and building make-up air sources, or wherever necessary, negative air 
pressure equipment shall be equipped with a HEPA filter and exhaust shall be discharged 
through a second HEPA filter in order to permit recirculation of air inside the building. Personnel 
shall wear and utilize protective clothing and equipment in the remediation area as specified 
herein. 

1 B.1 0 DECONTAMINATION AREA. Contractor shall establish a decontamination unit for passage to 
and from the work area during remediation operations in order to minimize the leakage of mold­
contaminated dust to the outside. This unit shall consist of a minimum of two chambers, 
including a clean room and equipment room separated by airlocks. The airlocks shall be formed 
by overlapping three sheets of 6-mil polyethylene sheeting at the exit of one room and three 
sheets at the entrance to the next room, with three feet of space between the barriers. Airlocks 
shall be constructed to effectively maintain negative pressure while not inhibiting worker egress is 
an emergency situation. 

1 B.11 WORKER PROTECTION PROCEDURE. 

A. Each worker and authorized visitor shall, upon entering the job site, put on appropriate 
respirator and clean protective clothing, before entering the work area. 

B. Each worker and authorized visitor shall remove gross contamination from clothing by 
HEPA vacuuming, prior to leaving the remediation work area. After decontamination of 
protective clothing, while still wearing the respirator, remove protective clothing and 
dispose as microbiological waste, as appropriate, in a drum or two layers of 6-mil 
polyethylene disposal bags. 

C. Workers shall not eat, drink, smoke, or chew gum or tobacco at the work site. Workers 
shall be fully protected with respirators and protective clothing immediately prior to the 
first disturbance of MCM or MCE and until final cleanup is completed. 
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18.12 AIR MONITORING AND INSPECTION. The Government-retained Industrial Hygienist will 
determine any requirement for air monitoring, both during the remediation process and/or upon 
completion of the remediation process. Such area sampling will be conducted using Zefon filters 
and a high volume sampling pump. Procedural modifications to the decontamination procedures 
may be necessary at the discretion of the Government-retained Industrial Hygienist. The 
Government has the right to inspect the remediation work at times to be determined by the 
Government, but, at a minimum, once upon completed removal of contaminated materials, but 
before restoration materials are installed. 

18.13 FINAL CLEARANCE. Acceptance of work will be dependant upon visual inspection. In areas 
where the gypsum board removal quantity exceeds 100 square feet, clearance air sampling shall 
also be conducted. The Contractor shall notify the Government when the microbiological 
removal is completed for each phase and the Government-retained Industrial Hygienist shall 
perform a thorough visual inspection of the phase within 24-hours. Clearance air sampling shall 
be conducted in Rooms 92B and 42B. Clearance criteria shall be dependent upon the 
requirements stipulated in the DTW ATCT Mold Remediation Project Clearance Protocol 
attached and incorporated herein (See Attachment 2). All remaining rooms shall be clearly solely 
by visual examination. 

18.14 DISPOSAL. All microbiological waste shall be disposed of at a municipal sanitary landfill. Waste 
bags shall not be overloaded and shall be securely sealed and stored in the deSignated area until 
disposal. Label bags, disposal containers, and truck during loading and unloading, in accordance 
with Federal, State and Local regulations. Contractor is responsible for removal of all materials 
from the Government's property. 

18.15 INGRESS AND EGRESS TO WORK AREA. The Resident Engineer shall direct all ingress and 
egress to the work area. Security precautions against unauthorized facility entrance will be 
maintained. 

18.16 SECURITY REQUIREMENTS. The Airport Traffic Control Tower (ATCT) facility is a secured 
facility and access to the interior is restricted to FAA personnel only. Therefore, all work included 
in this contract shall be coordinated to preclude interference with the operation of the facility The 
contractor will coordinate this with the contracting officer through the Resident Engineer. The 
contractor shall examine the premises and satisfy himself/herself as to the existing conditions 
under which he/she will be obligated to perform the work included in this contract. 

18.17 PARKING OF CONTRACTOR VEHICLES. All personnel will park their vehicles away from the 
building and all access doors or as authorized by the Resident Engineer. Materials and tools 
may be off-loaded at the work site by arrangement with the Resident Engineer. 

18.1B STORAGE OF MATERIALS. The contractor shall store all materials in a manner to protect them 
from all elements of the weather. Storage of reasonable quantities of material, supplies, and 
tools on site is permissible providing the Resident Engineer authorizes the location. The FAA is 
not responsible for the security of the materials, supplies and tools owned by the contractor. 

18.19 COMPLIANCE WITH LOCAL CODES AND OTHER CODES. The contractor shall comply with 
local and other codes of standard trade practices adopted by these contract documents. Where 
the requirements of the specifications and drawings exceed those of the local and adapted 
codes, the contractor shall comply with the reqUirements of the specifications and drawings. 

18.20 CLEANING. 

A. Remediation Area. The contractor shall keep the remediation area in a clean and proper 
condition. All rubbish and waste resulting from the execution of the work shall be removed at 
the end of each day or as directed by the Resident Engineer. 

8. Waste Packing Materials. Immediately after unpacking, all packing material shall be removed 
from the building and the premises. 
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C. Final Cleanup. Upon completion of work and before final inspection, the contractor shall 
remove his working tools, equipment, debris, rubbish and unused materials from the building 
site. 

D. Disposal. Disposal of rubbish and debris will be offsite and at no additional cost to the FAA or 
as directed by the Resident Engineer. 

1 B.21 NON-INTERFERENCE WITH EXISTING FACILITY OPERATION. 

A. Job Conditions. The access to the facility shall be kept unobstructed at all times. If any 
interference with the existing facility operation or access seems to be unavoidable, the 
contractor shall advise the contracting officer through the Resident Engineer 24 hours before 
such interference. FAA reserves the right to stop work at any time if the operation of this 
facility is jeopardized by the contractor's work. 

B. Equipment Shutdown. Each ATCT facility maintains air traffic control continuously without 
shutdown. Various techniques are employed to achieve maximum system availability. 
Mechanical and electrical systems in direct support of air traffic operation and environmental 
systems have redundant configurations. Shutdown of equipment shall be scheduled with the 
Resident Engineer at least 24 hours prior to the control system installer's need. The reliability 
of mechanical and electrical systems is compromised when redundant equipment is not 
available. Every effort will be made by the FAA to allow work to be accomplished during the 
installer's working hours; however, the Resident Engineer will restore equipment to service 
immediately after this period. FAA personnel shall accomplish equipment shutdown. 

1 B.22 OTHER CONTRACTS. The Government may undertake other contracts for additional work at or 
near the site of the work under this contract. The contractor shall fully cooperate with other 
contractors and with the Government employees and shall adapt scheduling and performing the 
work under this contract to accommodate the other work. The contractor shall not commit or 
permit any act that will interfere with performance of work by any other contractor or by 
Government employees. 

1 B.23 CONTRACTOR'S LIABILITY. Damage to the existing facility or equipment caused by the 
contractor shall be immediately reported to the FAA Resident Engineer without delay. The 
contractor shall be responsible for repairing or having repaired all damaged areas to the facility or 
equipment directly caused by contractor related work. All repairs shall be accomplished, without 
delay, at the contractor's expense to the satisfaction of the FAA Resident Engineer. 

1 B.24 PERMITS. The contractor shall be responsible for obtaining all city, county, etc., permits, if 
required, to complete the project, at no additional cost to the Government. 

1B.25 MATERIAL. All equipment, material, and articles incorporated into the work covered by this 
contract shall be new and of the most suitable grade for the purpose intended, unless otherwise 
specifically provided in this contract. 

References in the specifications to material, articles, or patented processes by trade name, 
make, or catalog number, shall be regarded as establishing a standard of quality and shall not be 
construed as limiting competition. The contractor may, at his option, use any equipment, 
material, article, or process that, in the judgment of the Resident Engineer, is equal to that named 
in the specifications, unless otherwise specifically provided in this contract. 

A. Brand Name Items. The use of brand names or equal products in this speCification does not 
constitute a requirement that they are the only materials that meet the specifications in this 
contract. They are used as an illustration of known acceptable sources or products. 
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1 B.26 WORKMANSHIP. The contract shall be accomplished by workers experienced in each trade in 
accordance with the highest standards of the various trades involved. The FAA Resident 
Engineer must approve all details, to assure a professional and complete project, whether stated 
in the specifications or not. The Resident Engineer may require, in writing, that the contractor will 
remove from the work any employee the Resident Engineer deems incompetent, careless, or 
otherwise objectionable. 

1 B.27 SUPERINTENDENCE BY THE CONTRACTOR. At all times during performance of this contract 
and until the work is completed and accepted, the contractor shall directly superintend the work 
on site or assign and have on site a competent superintendent who is satisfactory to the Resident 
Engineer and has authority to act for the contractor. 

1 B.28 WARRANTIES. The contractor shall guarantee that all works performed under this contract to be 
free from defects in all material and workmanship for a period of 12 months from the date of final 
acceptance by the Government. 

1 B.29 RESPONSIBILITIES. If within the warranty period, such parts or work performed under this 
contract is found to be defective in materials or workmanship, the contractor immediately without 
any additional cost to the Government shall replace that portion of work. 

SECTION 1C - SUBMITTALS 

1 C.1 INTRODUCTION. Each product required for use in the contract drawings and specifications must 
meet the actual minimum needs of the Government as demonstrated in the salient characteristics 
for that product. If a brand name product is used in the drawings or specifications, it should be 
regarded as a "known acceptable source". The product used can be identical or equal to the 
brand name product or known acceptable source in meeting the salient characteristics, but it 
need not exceed the actual minimum requirements. Any brand name product or known 
acceptable source mentioned will, however, not be required for use in order to comply with the 
specification or drawing unless those documents make it clear that the brand name product is 
required, and substitution is prohibited. 

1C.2 REQUIREMENTS. The Contracting Officer or his/her designee must approve each product that a 
Contractor wishes to use that is not a known acceptable source, before use. To gain approval, 
the Contractor must submit documents and/or samples that will demonstrate the product clearly 
will meet the Government's minimum needs, and demonstrates appropriate salient 
characteristics. All submittals must be in writing. The Contracting Officer shall have the right to 
require submittals from the Contractor where the Contractor makes an unsolicited change 
proposal. 

The information presented in a submittal shall be sufficient to demonstrate that all specification 
requirements for the subject material, equipment, methods, or plans, are met by the Contractor's 
proposal. 

1C.3 SUBMITTAL REVIEW. When submitting before the Notice to Proceed date, the Contractor shall 
send the submittal package(s) directly to the Contracting Officer. When submitting after Contract 
work has begun, the Contractor shall give submittal packages to the Resident Engineer, who will 
forward them promptly to the Contracting Officer. In either case, the submittal will return directly 
from the Contracting Officer to the Contractor, with the Contracting Officer's approval, approval 
with comments, or disapproval. 

1CA SUBMITTAL TIME FRAME. To provide adequate time for document transmission and submittal 
review, the FAA reserves the right to take ten days to complete a review, transmission date to 
transmission date. Since this Contract has a short duration, the Contractor is urged to initiate 
submittals along with his/her bid and to in general to expedite document transmission. The 
Contracting Officer will expedite reviews and document transmission to the extent that it is 
feasible. 
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1C.5 SUBMITTALS 

A. The contractor shall submit all the following: 
1. Work Plan 
2. Safety Program 
3. Certificate of training, accreditation, qualification 
4. List of Employees 
5. Proof of Insurance 
6. Material Safety Data Sheets for all chemical products. 
7. Respiratory Fit Test and Medical Surveillance for employees scheduled for this project. 
B. Negative Air HEPA Filtration Equipment Specification Sheet 
9. Proposed Phasing Schedule. 

B. All required submittals shall be provided to the Contracting Officer at the following address: 

FEDERAL AVIATION ADMINISTRATION 
2300 East Devon Ave. 
Des Plaines, IL 6001B 

1 C.6 OTHER ITEMS. Any notification to any regulatory agency whether federal, state or local is the 
responsibility of the Mold abatement contractor. A copy of any notification is to be provided to the 
RE for record retention. 

1C.7 PROCUREMENT BEFORE APPROVAL. The Contractor is advised not to procure any item for 
which submittal approval is required but not yet granted. If approval is denied, the Contractor will 
be prevented from installing the disapproved item(s). The Contractor must transmit a new 
submittal package for the new items replacing the disapproved items, and must procure only 
approved items. The Contractor shall take responsibility for the delivery and installation of any 
items installed before submittal approval is granted. The FAA reserves the right to discontinue 
fieldwork on any item furnished without submittal approval. 

1C.B CONTRACTOR QUALIFICATION REQUIREMENTS. The contractor shall provide all the 
services, equipment, supplies, materials, and labor required to remediate, remove, replace 
drywall & insulation, and dispose all waste. The abatement contractor must comply with the 
following: 

A. All work shall be done under the direct supervision of a professional with experience and 
training in mold remediation. 

B. The contractor shall coordinate and prepare a schedule to be approved by the Resident 
Engineer for conducting the remediation at DTW ATCT. 

C. Prior to the scheduled pre-construction meeting the contractor shall provide copies of ali 
MSDS sheets for any chemicals and other products that have been authorized by the FAA 
that will be brought on site and used during this project. 

D. No chemical cleaners, disinfectants, mold inhibitors, fungicides, encapsulants, spray 
adhesives, odor masking agents, air fresheners or similar materials are authorized for use 
during this project and may not be brought onsite. When approved by the FAA prior to use, 
small quantities of low odor consumer type hand dishwashing detergent may be used when 
mixed with water for the purpose of wetting cleaning cloths used for damp wiping surfaces. 

E. The surfaces of the room shall be HEPA vacuumed or damp wiped, and then covered prior to 
the start of any mold remediation work. 

F. All 6-mil polyethylene sheeting is to be fire retardant. 
G. The contractor shall notify the RE IMMEDIATELY if any conditions are identified during the 

remediation, which may require immediate attention to prevent potential exposure to mold at 
the facility. 
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H. Security and insurance requirements: The ATCT's are secured facilities and all personnel 
entering the facility shall meet all security and insurance requirements for gaining access to 
the individual facility. Insurance requirements are listed below: 

SECTION 1D - ABATEMENT 

1 D.1 SECURITY. 

The DTW ATCT is under security at all times. All critical areas (ATCT tower and base building) are 
controlled and security must be maintained. The contractor will provide a list of all personnel that will be 
entering the facility to do abatement work, to the CO/COR/RE. 

The abatement Contractor shall maintain a logbook documenting entry into and out of the regulated work 
area. The Contractor shall not allow unauthorized personnel access to the site. Authorized personnel 
include the Abatement Contractor and his/her workers, CO and his/her representatives, the 
Environmental Contractor, representatives of regulatory agencies having jurisdiction over the project, 
FAA bargaining unit representatives and fire or medical response personnel in the event of emergency. 
No other person(s) may enter the areas occupied by the contractor or his/her equipment without 
submitting evidence of completion of required medical examinations and respirator training to the 
COTR/RE prior to entering the abatement areas. 

All facility-specific security procedures will be followed. 

1 D.2 DRYWALL REMOVAL:. 

A. Remove drywall to the extent indicated on the drawings. Drywall shall be cut away through 
the use of a spiral cutting saw equipped with a close capture exhaust system attached to a 
HEPA filtered vacuum for dust control. The cutting depth of the spiral saw will be adjusted to 
a depth slightly less than the thickness of the drywall. Final cutting of the scored drywall will 
be made with a razor knife to avoid release of dust into the wall cavity and to prevent damage 
to concealed equipment, or additional layers of wall board that are present. In areas were 
access restrictions prevent use of the spiral saw, hand saws may be used, but only while a 
HEPA filtered vacuum is used to capture dust at the point of generation. Reciprocating saws 
shall not be used. 
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SECTION 7 A - BUILDING INSULATION 
7A.1 GENERAL.-
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A. Scope.- This section includes furnishing and installing the following materials required for the 
work: 

1 . Batts or Blankets 

2. Plastic Sheet Vapor Retarder 

3. Fire-Rated Sealing Putty 

4. Fire Stopping 

7A.2 APPLICABLE DOCUMENTS.- The following specifications and standards, of the issues currently 
in force, form a part of this section and are applicable as specified herein: 

1. American Society for Testing and Materials Standards (ASTM).-

C 552 

C 578 

Cellular Glass Thermal Insulation 

Rigid, Cellular Polystyrene Thermal Insulation 

C 665 Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and 
Manufactured Housing. 

E 84 Surface Burning Characteristics of Building Materials 

2. Federal Specifications (FS).-

HH-I-1972/1 Insulation Board, Thermal Polyurethane or Polyisocyanurate, Faced with 
Aluminum Foil on both Sides of the Foam. 

3. Underwriter's Laboratories, Inc. (UL) Publication.-

Building Materials Directory 

7A.3 MATERIALS.-

A. Factory Mutual Research Corporation (FM) Publication.-

Approval Guide 

B. Batts or blankets conforming to ASTM E 84, and ASTM C665.-Type I shall have a flame spread 
rating of 25 or less without evidence of continued progressive combustion and a smoke 
developed rating of 50 or less. Unless specified otherwise in the following paragraphs, glass 
fiber insulation shall be accepted. 

Insulation shall be either blanket or batt type in width required to fill the stud spaces. Provide 
"U" value of .05 for exterior walls and "U" value of .09 for interior partitions where required. 

Known acceptable sources: 

Boise Cascade Building Products - Insulite Fiberglas Building Insulation. 

National Gypsum - Gold Bond Glass Fiber Blankets 

Owens-Corning - Fiberglas Building Insulation 
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Manville - Commercial building insulation 

C. Fire-rated sealing putty.- Furnish and install a pre-mixed and reusable putty for completely 
filling fire-rated wall and floor openings to prevent the spread of fire, smoke and toxic gases 
through, cable, pipe and conduit penetrations. Product shall be listed in UL Building Materials 
Directory. 

Known acceptable sources: 

The RectoSeal Corp. - Metacaulk 1000 

Nelson Electric "Flame Seal" 

Or approved equal 

D. Fire-rated caulk.- Furnish and install a pre-mixed caulk for completely filling fire-rated 1/2" wall 
to floor gap to prevent the spread of fire, smoke and toxic gases. Product shall be listed in UL 
Building Materials Directory. 

Known acceptable sources: 

JACO Manufacturing inc. Fire and Draft Sealer™ 

JACO Manufacturing inc. Firestop Plus ™ 

Or approved equal 

E. Fire Safing.-Furnish and install mineral fiber safing insulation, vapor retarding foil faced, with 
galvanized steel safing clips. 

Known acceptable source: 

USG Interiors, Inc. Thermafiber Division. 

F. Fire Blocks.- Fire-stop at cable trays penetration through concrete or CMU wall or slab shall 
conform to Underwriters Laboratories (UL) Design No. CAJ4035. Fire-stop at cable trays 
penetration through gypsum wall shall conform with UL Design No. WL4011, unless otherwise 
indicated on drawings. 

Known acceptable source: 

Hilti Fire-Stop Systems 

7A.4 INSTALLATION.-

A. Wall insulation.- Use open face batts placed between studs so as to be continuous for full floor­
to-floor height unless shown otherwise. Tightly butt insulation at cross joints and against 
abutting surfaces. Fasten in place as recommended by the manufacturer. Where electric 
outlets, ducts, pipes, vents or other utility item occur, insulation shall be placed on the cold or 
weather side of the item. Install plastic sheet vapor barrier to warm side of insulation. 
Foundation walls and slab perimeter insulation shall be installed as per manufacturer's 
recommendation. 

B. Foil Faced Rigid Insulation board at Base Building basement and Tower walls.-Install rigid 
insulation board per "Celotex" specification for cavity wall insulation with 3/4-inch reflective air 
space and hat shaped metal furring, with 5/8" Type "X" gypsum wallboard thermal barrier. 

D. Morse Page 16 08/08/08 
02 DTW-ATCT Microbiological Spec 080808.doc 



F AA-OTW-A TeT -2697 

C. Vapor barrier.- Install fire retardant reinforced polyethylene sheet vapor barrier to warm side of 
unfaced batt or rigid insulation. Extend vapor barrier full height from top of concrete floor slab 
to underside of the floor or roof slab above. Tape jOints and around penetrations to provide 
continuous membrane. 

D. Fire-rated sealing putty.- After floor and wall finishes have been applied and cured, install fire­
rated sealing putting in compliance with manufacturer's printed instructions. Provide neat, 
clean installation flush with finish surfaces. Seal openings around penetrations through 
fire-rated partitions, walls, floors, and all other locations as required by local code authorities. 
Provide shelf angles where applicable, to hold fire-rated sealing putting in place. 

E. Fire Safing.-Install along edge of floor slab, and curtain wall glazing panels and all pipe 
penetrations through the floor slab in conjunction with fire - rated sealing putty and as per 
manufacturer's recommendations. 

F. Fire Blocks.- Install at cable tray penetrations in accordance with manufacturer's printed 
recommendations. 

7A.5 QUALITY ASSURANCE.-

A. Submittals.- Submit for all types of installation required manufacturer's literature with samples 
of proposed fastening methods for approval. 

1. Fire-rated sealing putty.- Submit for approval product samples and list of openings to be 
sealed. 

2. Fire Blocks.- Submit for approval product sample and list of openings to be sealed. 

B. Delivery and storage.- Deliver materials to the site in manufacturers unopened original 
packaging with the manufacturer's name brand clearly visible. 
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DIVISION S - DOORS AND WINDOWS 
SECTION SA - ACCESS DOORS AND FRAMES 

8A.1 GENERAL. 

A. Scope: 

1. Fire rated wall access panels. 

2. Related hardware and attachments. 

B. System Description 

1. Design Requirements: 

F AA-OTW-A TeT -2697 

2. Verification: Obtain specific locations and sizes for required access doors and frames from 
trades, including mechanical and electrical, requiring access to concealed equipment and 
indicate on submittal schedule. 

C. Submittals 

1. Shop Drawings: 

a. Door and panel units: Show types, elevations, thickness of metals, full size profiles of 
door members. 

b. Hardware: Show materials, finishes, locations of fasteners, types of fasteners, locations 
and types of operating hardware, and details of installation. 

c. General: Show connections of units and hardware to other Work. Include schedules 
showing location of each type and size of door and panel units. 

d. Product Data: Manufacturer's technical data for each type of access door and panel 
assembly, including setting drawings, templates, fire-resistive characteristics, finish 
requirements, and details of anchorage devices. 

e. Include complete schedule, types, locations, construction details, finishes, latching or 
locking provisions, and other pertinent data. 

f. Manufacturer's Installation Instructions: Indicate installation requirements and rough-in 
dimensions. 

D. Quality Assurance 

1. Single Source Responsibility: Obtain access door and panel units, and frames for entire 
Project from 1 source and 1 single manufacturer 

2. Fire-Resistance Ratings: Wherever a fire-resistance classification is indicated, provide 
access door and panel assemblies with panel door, frame, hinge, and latch from 
manufacturer listed in Underwriter's Laboratories (UL), "Building Materials Directory" for 
rating shown. 

3. Provide 90 minute UL label at 2-hour rated partitions. 

4. Size Variations: Obtain Architect's acceptance and approval of manufacturer's standard size 
units that may vary slightly from sizes indicated on Drawings. 

5. Coordination: Provide inserts and anchoring devices that will be built into other Work for 
installation of access door assemblies. Coordinate delivery with other Work to avoid delay. 
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E. Delivery, Storage And Handling 

1. Package and ship per manufacturer's recommendations. 

2. Store per manufacturer's instructions. 

3. Store in dry area out of direct sunlight. 

F. Warranty 

1. Provide manufacturer's written warranty 

2. Warrant materials and workmanship against defects after completion and final acceptance of 
Work. 

3. Repair defects, or replace with new materials, faulty materials or workmanship developed 
during the guarantee period at no expense to Owner. 

4. Access Panel Warranty: 1 year from date of Substantial Completion of Project. 

BA.2 PRODUCTS 

A. Manufacturers 
Subject to compliance with requirements, provide products from the following manufacturer or 
equivalent: 
Nystrom Building Products 
1701 Madison Street NE 
Minneapolis, MN 55413-1400 
Toll Free Hotline: BOO-547-2635 
Toll Free Fax: BOO-317-B770 
Direct Phone: 612-7B1-7B50 
Direct Fax: 612-7B1-1363 
E-Mail: info@nystrom.com 
Internet: www.nystrom.com 

Specifications and Drawings are based on manufacturer's proprietary literature from Nystrom 
Building Products. Other manufacturers shall comply with minimum levels of material, color 
selection, and detailing indicated in Specifications or on Drawings. 

B. Materials 

1. Commercial quality, cold steel sheet with baked on rust inhibitive gray primer. 

2. Galvanized, bonderized steel with baked on rust inhibitive gray primer. 

3. Type: No. 304 stainless steel with No.4 satin polish finish. 

C. Access Panels 

1 . Insulated fire rated access panels for walls, Nystrom I series 

a. Maximum size horizontal applications = 12 inch. 
b. Maximum size vertical applications: IT= 12 inch. 
c. Door: Fabricate from 20-gauge cold rolled sheet steel, insulated sandwich type 

construction. 
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d. Frame: Fabricate from 16-gauge cold rolled steel of configuration to suit material 
application. 

e. IT - All surfaces - 1 inch flange at perimeter. 
f. Hinge: Flush continuous piano type on model IT. 
g. Latching/Locking mechanism: Knurled knob/flush key operated latch bolt - standard. 
h. Finish: Phosphate dipped with factory applied prime coat. 
i. Insulation: 2 inch thick fire rated mineral fiber. 
j. Automatic closure device: Integral automatic spring closure device for each door. 
k. Interior latch release: Mechanism to allow for panel to open from interior side. 

D. Fabrication 

1. Manufacture each access panel assembly as an integral unit ready for installation. 

2. Welded construction: Furnish with a sufficient quantity of 1/4 inch mounting holes to secure 
access panels to types of supports indicated. 

3. Recessed panel: Form face of panel to provide specified recess for application of finish 
material. Reinforce panel as required to prevent buckling. 

4. Furnish number of latches required to hold door in flush, smooth plane when closed. 

8A.3 EXECUTION 

A. Examination 
Verify that rough openings for door and frame are correctly sized and located. 

B. Preparation 
Advise installers of work relating to access panel installation including rough opening dimensions, 
locations of supports, and anchoring methods. Coordinate delivery with other work to avoid 
delay. 

C. Installation 

1. Install access door and frame units per manufacturer's written instructions. 

2. Install frames plumb and level in opening. Secure rigidly in place. 

3. Position units to provide convenient access to concealed Work requiring access. 

4. Fire-rated units: Include UL or Warnock-Hersey labels. 

D. Adjust And Clean 

1. Adjust panel after installation for proper operation. 

2. Remove and replace panels or frames that are warped, bowed, or damaged. 
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DIVISION 9 - FINISHES 
SECTION 9A - GYPSUM BOARD 

9A.1 - GENERAL 
A. Related Documents. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 - General Requirements, apply to this section. 

B. Scope. This section includes, but shall not be limited to, non-load-bearing steel framing 
members for gypsum board assemblies and gypsum board assemblies attached to steel 
framing. 

C. References. The publications listed below for a part of this specification to the extent 
referenced. The publications are referred to in the text by the basic designation only. The 
edition/revision of the referenced publications shall be the latest date as of the date of the 
Contract Documents, unless otherwise specified. 

1. American Society of Testing and Materials (ASTM) 
a. ASTM C 36 "Standard SpeCification for Gypsum Wallboard". 
b. ASTM C 442 "Standard Specification for Gypsum Backing Board and 

Coreboard". 
c. ASTM C 475 "Standard Specification for Joint Compound and Joint Tape for 

Finishing Gypsum Board". 
d. ASTM C 630 "Standard Specification for Water-Resistant Gypsum Backing 

Board". 
e. ASTM C 840 "Standard Specification for Application and Finishing of Gypsum 

Board". 
f. ASTM C 1047 "Standard Specification for Accessories for Gypsum Wallboard 

and Gypsum Veneer Base". 

2. Gypsum Association (GA) 
a. GA 214 "Recommended Specification: Levels of Gypsum Board Finish". 
b. GA 216 "Application and Finishing of Gypsum Board". 
c. GA 505 "Gypsum Board Terminology". 
d. GA 600 "Fire Resistance Design Manual". 

3. Underwriters Laboratories, Inc. (UL) 
a. UL FRO "Fire Resistance Directory". 

C. Assembly Performance Requirements 

1 . Performance Requirements, General: Provide gypsum board systems complying with 
performance requirements specified, as demonstrated by pre-testing manufacturer's 
corresponding stock system. 

2. Fire Resistance Rating: Where indicated, provide materials and construction which are 
identical to those of assemblies whose fire resistance has been determined per ASTM E 
119 by a testing and inspection organization acceptable to authorities having jurisdiction. 
a. Provide fire resistance-rated assemblies identical to those indicated by reference to 

file numbers in GA 600 or to design designations in UL FRO or in listings of other 
testing and inspecting agencies acceptable to authorities having jurisdiction. 

3. Sound Transmission Characteristics: For gypsum board assemblies indicated to have 
STC ratings, provide materials and construction identical to those of assemblies whose 
STC ratings were determined per ASTM E 90 and classified per ASTM E 413 by a 
qualified independent testing agency. Provide the following minimum ratings for sound 
transmission class (STC): 
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a. STC Rating: As indicated but not less than 35. 

A. Submittals 

1. General: Submit the following in accordance with Conditions of the Contract and Division 
1 - General Requirements. 

2. Product Data: Submit product data for each type of product specified including, but not 
limited to, standard details, specifications, installation instructions, and general 
manufacturer's recommendation. 

3. Shop Drawings: Submit shop drawings of unusual conditions in connection with gypsum 
board construction not specifically shown in manufacturer's product data. Provide 
elevations and reflected ceiling plans indicating proposed locations for expansion and 
control joints. 

4. Samples: Submit 12 inch (305 mm) square sample boards showing each trim, reveal, 
control joint, inside and outside corner condition, and typical taped and floated joint. 
Show intersections, corners, tees, and splices on each sample. 

5. Product Certificates: Submit product certificates signed by manufacturers of gypsum 
board assembly components certifying that their products comply with specified 
requirements. 

6. Product Test Reports: Submit test reports indicating and interpreting test results relative 
to compliance of gypsum board assemblies with fire resistance, structural performance, 
and acoustical performance requirements. 

7. Research Reports: Submit research reports or evaluation reports of the model code 
organization acceptable to authorities having jurisdiction which evidence gypsum board 
assembly's compliance with requirements and with building code in effect for the Project. 

B. Quality Assurance 

1. Single Source Responsibility: 
a. Steel Framing: Obtain steel framing members for gypsum board assemblies from a 

single manufacturer. 
b. Panel Products: Obtain each type of gypsum board and other panel products from a 

single manufacturer. 
c. Finishing Materials: Obtain finishing materials from wither the same manufacturer 

that supplies gypsum board and other panel products or from a manufacturer 
acceptable to gypsum board manufacturer. 

2 Field Samples: On actual gypsum board assemblies, prepare field samples of at least 
100 square feet (9.3 m2

) in surface area for the following applications. Simulate finished 
lighting conditions for review on in-place unit work. 
a. Wall surfaces indicated to receive non-textured paint finishes. 
b. Ceiling surfaces indicated to receive non-textured paint finishes. 

3. Pre-Installation Conference: Conduct pre-installation conference at the Project site to 
comply with requirement of Division 1 - General Requirements. 

C. Delivery, Storage, And Handling 

1. Deliver materials in original packages, containers, or bundles bearing brand name and 
identification of manufacturer or supplier. 
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2. Store materials inside under cover and keep them dry and protected against damage 
from weather, direct sunlight, surface contamination, corrosion, construction traffic, and 
other causes. Neatly stack gypsum panels flat to prevent sagging. 

3. Handle gypsum board to prevent damage to edges, ends, and surfaces. Do not bend or 
otherwise damage metal corner beads and trim. 

D. Project Conditions 

1. Environmental Conditions, General: Establish and maintain environmental conditions for 
applying and finishing gypsum board to comply with ASTM C 840 and with gypsum board 
manufacturer's recommendations. 

2. Room Temperatures: For attachment of gypsum board to framing, maintain not less than 
40° F W C). For finishing of gypsum board, maintain not less than 50° F (10° C) for 48 
hours prior to application and continuously after until dry. Do not exceed 95° F (35° C) 
when using temporary heat sources. 

3. Ventilation: Ventilate building spaces, as required, for drying joint treatment materials. 
Avoid drafts during hot dry weather to prevent finishing materials from drying too rapidly. 

9A.2 PRODUCTS 

A Gypsum Board Products 

1. General: Provide gypsum board of types indicated in maximum lengths available to 
minimize end-to-end butt joints. Strongly recommend the use of paperless gypsum board 
such as DensArmor Plus or equivalent designed for mold and moisture resistance. 
Water absorption should be less than 5% by weight. When tested in accordance with 
ASTM 0 3273, the product should show no fungal growth and have a rating of 10. 
a) Thickness: Provide gypsum board in thickness indicated or, if not otherwise 

indicated, in either Yz inch (13 mm) or 5/8 inch (16 mm) thickness to comply with 
ASTM C 840 for application system and support spacing indicated. 

2. Gypsum Wallboard: Comply with ASTM C36 and as follows: 
a) Typed: 

I. Regular for vertical surfaces, unless otherwise indicated. 
ii. Type X where required for fire resistive-rated assemblies. 
iii. Sag-resistant type for ceiling surfaces. 

b) Edges: Tapered 
c) Thickness: 5/8 inch (16 mm), unless otherwise indicated. 

3. Gypsum Backing Board for Multi-Layer Applications: Comply with ASTM C 442 or, 
where backing board is not available from manufacturer, gypsum wallboard complying 
with ASTM C 36, and as follows: 
a) Type: 

i. Regular for vertical surfaces, unless otherwise indicated. 
ii. Type X where indicated or required for fire resistive-rated assemblies. 
iii. Sag-resistant type for ceiling surfaces, unless otherwise indicated. 

b) Edges: Manufacturer's standard. 
c) Thickness: 5/8 inch (16 mm), unless otherwise indicated. 

4. Water-resistant Gypsum Backing Board: Comply with ASTM C 630 and as follows: 
a) Type: 
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i. Regular, unless otherwise indicated. 
ii. Type X where required for fire resistive-rated assemblies. 

b) Thickness: 5/8 inch (16 mm), unless otherwise indicated. 

B. Cementitious Backer Units 

F AA-OTW-A TeT -2697 

1. General: Provide cementitious backer units complying with ANSI A 118. 9, of thickness 
and width indicated below, and in maximum lengths available to minimize end-to-end butt 
joints. 
a. Thickness: 5/8 inch (16 mm), unless otherwise indicated. 
b. Width: Manufacturer's standard width but not less than 32 inches (813 mm). 

C. Joint Treatment Materials 

1. General: Provide joint treatment materials complying with ASTM C 475 and the 
recommendations of both the manufacturers of sheet products and of joint treatment 
materials for each application indicated. 

2. Joint Tape for Gypsum Board: Provide paper reinforcing tape, unless otherwise 
indicated. 
a. Use pressure sensitive or staple-attached open weave glass fiber reinforCing tape 

with compatible joint compound where recommended by manufacturer of gypsum 
board and joint treatment materials for application indicated. 

3. Joint Tape for Cementitious for Backer Units: Provide polymer-coated, open glass fiber 
mesh. 

4. Setting Type Joint Compounds for Gypsum Board: Provide factory-packaged, job-mixed, 
chemical hardening powder products formulated for uses indicated. 
a. Where setting type joint compounds are indicated as a taping compound only or for 

taping and filling only, use formulation that is compatible with other joint 
compounds applied over it. 

b. For pre-filling gypsum board joints, use formulation recommended by gypsum 
board manufacturer for this purpose. 

c. For filling joints and treating fasteners of water-resistant gypsum backing board 
behind base for ceramic tile, use formulation recommended by the gypsum board 
manufacturer for this purpose. 

d. For topping compound, use sandable formulation. 

5. Drying Type Joint Compounds for Gypsum Board: Provide factory-packaged vinyl-based 
products complying with the following requirements for formulation and intended use. 
a. Ready-Mixed Formulation: Factory-mixed product. 
b. Topping Compound: Topping compound formulated for fill (second) and finish 

(third) coats. 
c. All-Purpose Compound: All-purpose compound formulated for both taping and 

topping compounds. 

6. Joint Compound for Cementitious Backer Unit: Provide material recommended by 
cementitious backer unit manufacturer. 

D Acoustical Sealant 

1. Latex Acoustical Sealant: Provide manufacturer's standard nonsag, paintable, 
nonstaining latex sealant complying with ASTM C 834 and the following requirements: 
a. Product is effective in reducing airborne sound transmission through perimeter jOints 

and openings in building construction as demonstrated by testing representative 
assemblies per ASTM E 90. 
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b. Product has flame spread and smoke developed ratings of less than 25 per ASTM E 
B4. 
ii. Acoustical Sealant for Concealed Joints: Provide manufacturer's standard 

nondrying, nonhardening, nonskinning, nonstaining, gunnable, synthetic rubber 
sealant recommended for sealing interior concealed joints to reduce 
transmission of airborne sound. 

E. Miscellaneous Materials 

1. General: Provide auxiliary materials for gypsum board construction that comply with 
referenced standards and recommendations of gypsum board manufacturer 

2. Spot Grout: Comply with ASTM C 475, setting type joint compound recommended for 
spot grouting hollow metal doorframes. 

3. Screws: 
a. Provide steel drill screws complying with ASTM C 1002 for the following applications: 

i. Fastening gypsum board to steel members less than 0.03 inch (0.76 mm) 
thick. 

ii. Fastening gypsum board to gypsum board. 
b. Provide steel drill screws complying with ASTM C 954 for fastening gypsum board to 

steel members from 0.033 inch (0.B4 mm) to 0.112 inch (2.B4 mm) thick. 
c. Provide corrosion-resistant coated steel drill screws of size and type recommended 

by board manufacturer for fastening cementitious backer units. 

4. Asphalt-Saturated Organic Felt: Comply with ASTM D 226, Type I (No. 15 asphalt felt), 
non-perforated. 

5. Sound Attenuation Blankets: Provide un-faced mineral fiber blanket insulation produced 
by combining mineral fibers manufactured from glass or slag with thermosetting resins to 
comply with ASTM C 665 for Type I (blankets without membrane facing). 

9A.3 EXECUTION 

A. Examination 

1. Examine substrates to which gypsum board assemblies attach or abut, installed hollOW 
metal frames, and structural framing, with the Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
assemblies specified in this section. Do not proceed with installation until unsatisfactory 
conditions have been corrected. 

B. Preparation 

1. Before sprayed-on fireproofing is applied, attach offset anchor plates or ceiling runners 
(tracks) to surfaces indicated to receive spray-on fireproofing. Where offset anchor 
plates are required, provide continuous units fastened to building structure not more that 
24 inches (610 mm) on center. 

2. After sprayed-on fireproofing has been applied, remove only as much sprayed-on 
fireproofing as needed to complete installation of gypsum board assemblies without 
reducing thickness of sprayed-on fireproofing below that required to obtain fire resistive 
rating indicated. Protect remaining sprayed-on fireproofing from damage. 

C. Applying And Finishing Gypsum Board, General 
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1. Install and finish gypsum panels to comply with ASTM C 840 and GA 216. 

2. Install sound attenuation blankets where indicated prior to installing gypsum panels 
unless blankets are readily installed after panels have been installed on one side. 

3. Install wall/partition board panels to minimize the number of abutting end joints or avoid 
them entirely. Stagger abutting end jOints not less than one framing member in alternate 
courses of board. At stairwells and other high walls, install panels horizontally with end 
abutting joints over studs and staggered. 

4. Install gypsum panels with face side out. Do not install imperfect, damaged, or damp 
panels. Butt panels together for a light contact at edges and ends with not more than 
1/16 inch (1/6 mm) of open space between panels. Do not force into place. 

5. Locate both edge or end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back blocking is provided behind end joints. 
Position adjoining panels so that tapered edges abut tapered edges, and field-cut edges 
abut field-cut edges and ends. Do not place tapered edges against cut edged or ends. 
Stagger vertical joints over different studs on opposite sides of partitions. Avoid joints at 
corners of framed openings where possible. 

6. Attach gypsum panels to steel studs so that the leading edge or end of each panel is 
attached to open (unsupported) edges of stud flanges first. 

7. Attach gypsum panels to framing provided at openings and cutouts. 

8. Spot grout hollow metal door frames for solid core wood doors, hollow metal doors, and 
doors over 32 inches (813 mm) wide. Apply spot grout at each jamb anchor clip and 
immediately insert gypsum panels into frames. 

9. Form control joints and expansion joints at locations indicated and as detailed, with 
space between edges of adjoining gypsum panels, as well as supporting framing behind 
gypsum panels. 

10. Cover both faces of steel stud partition framing with gypsum panels in concealed spaces 
(above ceilings, etc.) except in chase walls that are braced internally. 
a. Except where concealed application is indicated or required for sound, fire, air, or 

smoke ratinp,s, coverage may be accomplished with scraps of not less than 8 square 
feet (0.74m ) in area. 

b. Fit gypsum panels around ducts, pipes, and conduits. 
c. Where partitions intersect structural members projecting below underside of floor/roof 

slabs and decks cut gypsum panels to fit profile formed by structural members. 
Allow 1/4 inch (6 mm) to 1/2 inch (13 mm) wide joints to install sealant. 

d. There shall be a 3/8" to 1/2" gap between the bottom of the gypsum board and the 
concrete deck. The gap shall be filled with a 2-hr fire-rated caulk. 

11. Isolate perimeter of non-load-bearing gypsum board partitions a structural abutment, 
except floors, as detailed. Provide 1/4 inch (6 mm) to 1/2 inch (13 mm) wide spaces at 
these locations and trim edges with U-bead edge trim where edges of gypsum panels are 
exposed. Seal joints between edges and abutting structural surfaces with acoustical 
sealant. 

12. Where STC-rated gypsum board assemblies are indicated, seal construction at 
perimeters, behind control and expansion joints, openings, and penetrations with a 
continuous bead of acoustical sealant including a bead at both faces of the partitions. 
Comply with ASTM C 919 and manufacturer's recommendations for location of edge trim 

D. Morse Page 26 
02 DTW-ATCT Microbiological Spec 080808.doc 



F AA-OTW-ATCT -2697 

and closing off sound flanking paths around or through gypsum board assemblies, 
including sealing partitions above acoustical ceilings. 

13. Space fasteners in gypsum panels according to referenced gypsum board application 
and finishing standard and manufacturer's recommendations. 

D. Gypsum Board Application Methods 

1. Single-Layer Application: Install gypsum wallboard panels as follows: 
a. On partitions/walls, apply gypsum panels horizontally (perpendicular to framing), 

unless parallel application is required for fire resistive-rated assemblies. Use 
maximum length panels to minimize end jOints. 

2. Double-Layer Application: Install gypsum backing-board for base layers and gypsum 
wallboard for face layers. 
a. On partitions/walls, apply base layers and face layers vertically (parallel to framing) 

with jOints of base layers located over stud or furring member and face layer joints 
offset at leas one stud or furring member with base layer joints. Stagger joints on 
opposite sides of partitions. 

3. Single-Layer Fastening Methods: Apply gypsum panels to supports with screws. 

4. Double-Layer Fastening Methods: Apply base layer of gypsum panels and face layer to 
base layer as follows: 
a. Fasten both base layers and face layers separately to supports with screws. 

E. Finishing Gypsum Board Assemblies 

1. Apply joint treatment at gypsum board joints (both directions); flanges of corner bead, 
edge trim, and control joints; penetrations; and fastener heads, surface defects, and 
elsewhere as required to prepare gypsum board surfaces for decoration and levels of 
gypsum board finish indicated. 

2. Pre-fill open joints, rounded or beveled edges, and damaged areas using setting type 
joint compound. 

3. Apply joint tape over gypsum board joints except those with trim accessories having 
concealed face flanges not requiring taping to prevent cracks from developing in joint 
treatment at flange edges. 

4. Provide the following levels of gypsum board finish per GA 214. 
a. Level 1 for ceiling plenum areas, concealed areas, and where indicated, unless a 

higher level of finish is required for fire resistive rated assemblies and sound-rated 
assemblies. 

b. Level 2 where water-resistant gypsum backing board panels from substrates for tile, 
and where indicated. 

c. Level 4 for gypsum board surfaces indicated to receive wall coverings. 
d. Level 5 for gypsum board surfaces indicated to receive gloss and semi-gloss 

enamels, non-textured flat paints, and where indicated. 

5. For Level 4 gypsum board finish, embed tape in finishing compounds plus two separate 
coats applied over joints, angles, fastener heads, and trim accessories using the 
following combination of joint compounds (not including pre-fill), and sand between coats 
and after last coat: 
a. Embedding and First Coat: Setting type joint compound. 
b. Fill (second) Coat: Setting type joint compound. 
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c. Finish (Third) Coat: Ready-mixed, drying type, all purpose or topping compound. 

6. Where Level 5 gypsum board finish is indicated, apply joint compound combination 
specified for Level 4 plus a thin, uniform skim coat of jOint compound over entire surface. 
Use joint compound specified for the finish (third coat) or a product specially formulated 
for this purpose and acceptable to gypsum board manufacturer. Produce surfaces free 
of tool marks and ridges ready for decoration of type indicated. 

7. Where Level 2 gypsum board finish is indicated, apply joint compound specified for first 
coat in addition to embedding coat. 

8. Where Level 1 gypsum board finish is indicated, apply joint compound specified for 
embedding coat. 

9. Finish water-resistant gypsum backing-board forming base for ceramic tile to comply with 
ASTM C 840 and board manufacturer's directions for treatment of joint behind tile. 

10. Finish cementitious backer units to comply with unit manufacturer's directions. 

F. Cleaning And Protection 

1. Promptly remove any residual joint compound from adjacent surfaces. 

2. Provide final protection and maintain conditions, in a manner suitable to the Installer that 
shall ensure gypsum board assemblies shall remain without damage or deterioration at 
time of Substantial Completion. 
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SECTION 9B - PAINTING 

9B.1 GENERAL.-

A. Scope.- Furnish materials and application labor necessary to provide paint and transparent 
finishes on visible new exterior and interior materials and surfaces not noted or specified to be 
delivered with factory or shop applied finish, not specifically noted or specified as requiring no 
paint or transparent finish, and not specified to be finished in another section. Also finish those 
concealed surfaces so specified. In addition, refinish existing painted and transparent finish 
surfaces as indicated on the drawings. 

B. General.- Carefully examine each specification section to determine exact extent of priming and 
finishes that will be provided under other Divisions. Include in the work of this Section all other 
priming and finishing work. 

1. Preparation of surfaces to be finished.- Executed under various sections (examine for 
extent). 

9B.2 APPLICABLE DOCUMENTS.- The following specifications and standards of the issues currently 
in force, form a part of this section, and are applicable as specified herein: 

A. American Society for Testing and materials (ASTM) Publications.-

D 362 Industrial Grade Toluene 

B. Structural Steel Paint Council (SSPC). - Surface Preparation 

9C.3 MATERIALS.-

A. General.- The materials listed below are as noted for reference only. These products have been 
chosen as the basis of the specification because they represent the required quality, reputation, 
completeness of product line, formulated color range, and established finish systems. Equal 
products of a manufacturer listed below may be submitted for approval by written list showing a 
product-by-product comparison with the specified products. The submission shall include a label 
from the container of each proposed product and a breakdown of the composition of each 
product. "Professional," "Maintenance" or "Painters" line products will not be acceptable in lieu of 
top quality retail line products unless the submission is accompanied by a notarized statement 
from the top official of the manufacturing firm stating that such products equal or exceed the 
durability, color retention and washability of the firm's top quality retail line. When standard color 
substitutes are proposed, the request must be accompanied by samples to demonstrate their 
color match. When special color substitutes are proposed, their appearance, and color match 
may be evidenced by an official written statement from the manufacturer that satisfactory colors 
will be delivered based on samples which will be submitted sufficiently in advance of delivery to 
permit resubmittal until appearance and color match are approved. Mark each sample so as to 
identify the original selection for which it is being proposed as a substitute. Insofar as possible, 
painting and finishing materials shall be of one brand. 

1. Known Acceptable Sources: 

Zinsser Co. Inc. - Perm a-White 

VALPAC Inc Valprene VI 250 

Fiberlock Technologies, Inc. -Mildew Pro™ 

Sentinel Products, Inc. -247 
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Manufacturer shall certify that colors selected may be re-ordered and obtained in local 
area, regardless of quality, for a period of not less than 5 years at not more than normal 
retail price for his products. 

2. Workmanship requirements.-

3. Application.- Skilled mechanics shall apply these materials. Execute this work in accordance 
with best practices recognized for the class of work and grade, type, and kinds of materials 
specified. 

4. Drying.- Do not apply a succeeding coat until preceding coat is dry and hard. 

5. Paint.- Use without thinning or adulterating, unless specified otherwise by the manufacturer. 

6. Sanding.- Sand each undercoat on interior wood or metal finishes thoroughly and uniformly 
with No. 80 sandpaper. 

7. Brushes.- Lay on brush applied coat so as not to show brush marks. 

8. Rollers.- When paint is applied by roller the surface shall be double rolled for each coat by 
cross-rolling in a 90 degree pattern. 

9. Paint film thickness.- Not less than two nor more than 2-1/2 wet mils per coat. 

B. Preparation Of Surfaces.-
1. General.- Complete the work required in the following subparagraphs before applying any of 

the coats specified under finish requirements. Surfaces shall be clean, smooth, and dry at 
the time of painting. Do not apply paint or transparent finishes under conditions of weather or 
temperature unsuitable for executing a first-class job. When surfaces are unsuitable for the 
application of acceptable finishes submit notification of this fact in sufficient time for 
conditions to be corrected. Start of work implies acceptance of these surfaces and later 
claims of defects in such work shall in no way change the requirements of this Specification 
for acceptable work. 

2. Gypsum board~- Remove all foreign matter. File all pits flush and smooth with spackle. 

3. Colors.- WHITE 

a. General.- Colors as shown on the drawings shall be considered final, but the right is 
reserved to vary the value and intensity of any color before application of the final coat. 
Therefore, no final work shall be done until the base coats have been inspected and 
approved by the Contracting Officer's Representative. Base coats shall be tinted the 
same as finish colors, but each coat shall be different in value. Generally, the final coat 
shall match the color selected, the next-to-Iast coat shall be lightened by adding 25 
percent white and the second-to-Iast coat shall be lightened by adding 50 percent white. 
Additional base coats shall be applied untinted. 

b. Schedule.- Colors for surfaces required to be painted are scheduled on the drawings. If 
a selection for any such surface has been omitted, request these selections in sufficient 
time to permit review by the Contracting Officer's Representative and revision of the 
selection when necessary. The colors are to be determined. 

c. Selection and mixing.- Selected colors are from the Sherwin Williams standard color 
system, unless otherwise noted on drawings. If another manufacturer's paint is approved 
for use, these colors shall be matched exactly. Colors, regardless of quantity, shall be 
mixed by the manufacturer, using equipment and methods that provide scientifically 
accurate proportioning of pigments. No colors shall be mixed on the job. 

C. Finish Systems.-
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1. General.- New surfaces - The following coats are required in addition to any shop-applied 
coats or preparatory work required above or in other Sections. Paint and stain shall be of 
selected approved colors. Paint finish on specific surfaces shall have surface sheen as 
scheduled or, where not scheduled, as directed. Select hardwood and hardwood veneer 
(except hardwood edging of painted shelves, etc.) shall receive transparent finish except 
where specifically shown to receive another finish. 

2. Coverage.- The number of coats required under Finishes shall be considered as minimum 
only and additional coats shall be provided where necessary to achieve full coverage of the 
surface. Some accent colors may require an additional base coat of paint in white color to 
achieve full coverage. 

3. Application.- Except where otherwise specified or approved, apply finishes by the following 
methods: 

a. Walls - Brush or roller. 

4. Interior finishes.-

a. Gypsum board.-

-Semi-gloss Paint finish 
Preparation -Texture mixed with water and rolled on to match 

First coat 
Second coat 

9B.5 QUALITY ASSURANCE.-

approved sample 
-Latex Wall Primer 
-Alkyd 

A. Special Guarantee.- Duration two years. 

B. Defects.- This work shall remain in first-class condition as determined by the Contracting Officer's 
Representative's observation. Failure of work will necessitate repainting of similar surfaces within 
the area involved. 

C. Submittals.- Conform to procedures specified and the requirements below. 

Samples - The following submissions may be required. 

Paint - Each color and sheen on 12 x 12 inch white cardboard panels. 

A representative area of each type surface may be required to be finished on the project for 
approval. Such approved surfaces will be the standard for like surfaces through the job. 

D. Omissions.- The omission of Specifications for a particular finish system does not determine that 
such finish is not required unless the project does not contain material normally requiring such 
finish or unless such material is specifically noted or speCified as not requiring finish. Submit 
notice of such omissions during bidding. Failure to do so shall not relieve the Contractor from the 
responsibility for providing a first-class finish, using an approved system, on all materials and 
surfaces not specifically exempted. 

E. Coordination Of Materials.- Wherever the required shop-applied prime coats are not compatible 
with the speCified finish system, the Contractor shall submit notice and such condition shall be 
rectified immediately as directed by the Contracting Officer's Representative. 
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F. Relation With Other Trades.- Where painting is required behind items of equipment, the installing 
trade is to remove such work temporarily and reconnect them after completion of painting. Notify 
such trades in sufficient time to permit proper coordination of the work. 

G. Containers And Labels.- Materials specified or approved as to manufacturer, brand, and quality 
must be delivered in unbroken original packages or containers. Such packages or containers 
must bear brand and manufacturer's name and, where special directions are given, apply 
materials strictly in accordance with same. 

H. Schedule Of Finishes.- After receiving approval of proposed finish products, and before starting 
work, submit in triplicate a list showing the manufacturer's name and product used on each 
different surface. This schedule will be used by the Owner as a permanent record. 

I. Protections.-

a. Other work.- Protect work of other trades against damage or injury. Work damaged as a 
result of execution of painting and finishing work shall be satisfactorily repaired or, if it cannot 
be properly repaired, it shall be replaced with new work. During painting operations, mask 
finish hardware that is not required to be painted. 

b. Work space.- Any space used for mixing or storing materials for the work of this Section shall 
be carefully protected from damage, staining, etc., and shall be left in first-class condition. 

c. Concrete floors.- Where concrete floors are scheduled to be left visible, they shall be 
carefully covered and protected from paint spots, spills, etc. Any paint on such floors must 
be completely removed. 

J. Clean-Up.- Upon completion of this work, remove paint from other finished or prefinished 
surfaces such as transparent finish wood, ceiling grid, etc., and from unfinished surfaces such as 
tile, glass, aluminum, hardware, etc. Remove rubbish and accumulated materials connected with 
this work from the premises. 
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Executive Summary 

On May 7, 1993, the New York City Department of Health (DOH), the New York City Human Resources Administration 
(HRA), and the Mt. Sinai Occupational Health Clinic convened an expert panel on Stachybotrys atra in Indoor Environments. 
The purpose of the panel was to develop policies for medical and environmental evaluation and intervention to address 
Stachybotrys atra (now known as Stachybotrys chartarum (SC» contamination. The original guidelines were developed 
because of mold growth problems in several New York City buildings in the early 1990's. This document revises and expands 
the original guidelines to include all fungi (mold). It is based both on a review of the literature regarding fungi and on 
comments obtained by a review panel consisting of experts in the fields of microbiology and health sciences. It is intended 
for use by building engineers and management, but is available for general distribution to anyone concerned about fungal 
contamination, such as environmental consultants, health professionals, or the general public. 

We are expanding the guidelines to be inclusive of all fungi for several reasons: 

• Many fungi (e.g., species of Aspergillus, Penicillium, Fusarium, Trichoderma, and Memnoniella) in addition to SC can 
produce potent mycotoxins, some of which are identical to compounds produced by Sc. Mycotoxins are fungal metabolites 
that have been identified as toxic agents. For this reason, SC cannot be treated as uniquely toxic in indoor environments. 

• People performing renovations/cleaning of widespread fu ngal contamination may be at risk for developing Organic Dust 
Toxic Syndrome (ODTS) or Hypersensitivity Pneumonitis (HP). ODTS may occur after a single heavy exposure to dust 
contaminated with fungi and produces flu-like symptoms. It differs from HP in that it is not an immune-mediated disease 
and does not require repeated exposures to the same causative agent. A variety of biological agents may cause ODTS 
including common species of fungi. HP may occur after repeated exposures to an allergen and can result in permanent lung 
damage. 

• Fungi can cause allergic reactions. The most common symptoms are runny nose, eye irritation, cough, congestion, and 
aggravation of asthma. 

Fungi are present almost everywhere in indoor and outdoor environments. The most common symptoms of fungal exposure 
are runny nose, eye irritation, cough, congestion, and aggravation of asthma. Although there is evidence documenting 
severe health effects of fungi in humans, most of this evidence is derived from ingestion of contaminated foods (i.e., grain 
and peanut products) or occupational exposures in agricultural settings where inhalation exposures were very high. With the 
possible exception of remediation to very heaVily contaminated indoor environments, such high-level exposures are not 
expected to occur while performing remedial work. 

There have been reports linking health effects in office workers to offices contaminated with moldy surfaces and in residents 
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of homes contaminated with fungal growth. Symptoms, such as fatigue, respiratory ailments, and eye irritation were 
typically observed in these cases. Some studies have suggested an association between SC and pulmonary 
hemorrhage/hemosiderosis in infants, generally those less than six months old. Pulmonary hemosiderosis is an uncommon 
condition that results from bleeding in the lungs. The cause of this condition is unknown, but may result from a combination 
of environmental contaminants and conditions (e.g., smoking, fungal contaminants and other bioaerosols, and water­
damaged homes), and currently its association with SC is unproven. 

The focus of this guidance document addresses mold contamination of building components (walls, ventilation systems, 
support beams, etc.) that are chronically moist or water damaged. Occupants should address common household sources of 
mold, such as mold found in bathroom tubs or between tiles with household cleaners. Moldy food (e.g., breads, fruits, etc.) 
should be discarded. 

Building materials supporting fungal growth must be remediated as rapidly as possible in order to ensure a healthy 
environment. Repair of the defects that led to water accumulation (or elevated humidity) should be conducted in 
conjunction with or prior to fungal remediation. Specific methods of assessing and remediating fungal contamination should 
be based on the extent of visible contamination and underlying damage. The simplest and most expedient remediation that 
is reasonable, and properly and safely removes fungal contamination, should be used. Remediation and assessment 
methods are described in this document. 

The use of respiratory protection, gloves, and eye protection is recommended. Extensive contamination, particularly if 
heating, ventilating, air conditioning (HVAC) systems or large occupied spaces are involved, should be assessed by an 
experienced health and safety professional and remediated by personnel with training and experience handling 
environmentally contaminated materials. Lesser areas of contamination can usually be assessed and remediated by building 
maintenance personnel. In order to prevent contamination from recurring, underlying defects causing moisture buildup and 
water damage must be addressed. Effective communication with building occupants is an essential component of all 
remedial efforts. 

Fungi in buildings may cause or exacerbate symptoms of allergies (such as wheezing, chest tightness, shortness of breath, 
nasal congestion, and eye irritation), especially in persons who have a history of allergic diseases (such as asthma and 
rhinitis). Individuals with persistent health problems that appear to be related to fungi or other bioaerosol exposure should 
see their physicians for a referral to practitioners who are trained in occupational/environmental medicine or related 
specialties and are knowledgeable about these types of exposures. Decisions about removing individuals from an affected 
area must be based on the results of such medical evaluation, and be made on a case-by-case basis. Except in cases of 
widespread fungal contamination that are linked to illnesses throughout a building, building-wide evacuation is not 
indicated. 

In summary, prompt remediation of contaminated material and infrastructure repair is the primary response to fungal 
contamination in buildings. Emphasis should be placed on preventing contamination through proper building and HVAC 
system maintenance and prompt repair of water damage. 

This document is not a legal mandate and should be used as a gUideline. Currently there are no United States Federal, New 
York State, or New York City regulations for evaluating potential health effects of fungal contamination and remediation. 
These guidelines are subject to change as more information regarding fungal contaminants becomes available. 
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Introduction 

On May 7, 1993, the New York City Department of Health (DOH), the New York City Human Resources Administration 
(HRA), and the Mt. Sinai Occupational Health Clinic convened an expert panel on Stachybotrys atra in Indoor Environments. 
The purpose of the panel was to develop policies for medical and environmental evaluation and intervention to address 
Stachybotrys atra (now known as Stachybotrys chartarum (SC)) contamination. The original guidelines were developed 
because of mold growth problems in several New York City buildings in the early 1990's. This document revises and expands 
the original guidelines to include all fungi (mold). It is based both on a review of the literature regarding fungi and on 
comments obtained by a review panel conSisting of experts in the fields of microbiology and health sciences. It is intended 
for use by building engineers and management, but is available for general distribution to anyone concerned about fungal 
contamination, such as environmental consultants, health profeSSionals, or the general public. 
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ThiS document contains a discussion of potential health effects; medical evaluations; environmental assessments; protocols 
for remediation; and a discussion of risk communication strategy. The guidelines are divided into four sections: 

1. Health Issues; 2. Environmental Assessment; 3. Remediation; and 4. Hazard Communication. 

We are expanding the guidelines to be inclusive of all fungi for several reasons: 

• Many fungi (e.g., species of Aspergillus, Penicillium, Fusarium, Trichoderma, and Memnoniella) in addition to SC can 

produce potent mycotoxins, some of which are identical to compounds produced by SC.1, 2, 3, 4 Mycotoxins are fungal 
metabolites that have been identified as toxic agents. For this reason, SC cannot be treated as uniquely toxic in indoor 
environments. 

• People performing renovations/cleaning of widespread fungal contamination may be at risk for developing Organic Dust 
Toxic Syndrome (ODTS) or Hypersensitivity Pneumonitis (HP). ODTS may occur after a single heavy exposure to dust 
contaminated with fungi and produces flu-like symptoms. It differs from HP in that it is not an immune-mediated disease 
and does not require repeated exposures to the same causative agent. A variety of biological agents may cause ODTS 
including common species of fungi. HP may occur after repeated exposures to an allergen and can result in permanent lung 
damage.S, 6, 7, 8, 9, 10 

• Fungi can cause allergic reactions. The most common symptoms are runny nose, eye irritation, cough, congestion, and 
aggravation of asthma.!l, 12 

Fungi are present almost everywhere in indoor and outdoor environments. The most common symptoms of fungal exposure 
are runny nose, eye irritation, cough, congestion, and aggravation of asthma. Although there is evidence documenting 
severe health effects of fungi in humans, most of this evidence is derived from ingestion of contaminated foods (i.e., grain 

and peanut products) or occupational exposures in agricultural settings where inhalation exposures were very high. B , 14 
With the possible exception of remediation to very heavily contaminated indoor environments, such high level exposures are 

not expected to occur while performing remedial work. 1S 

There have been reports linking health effects in office workers to offices contaminated with moldy surfaces and in residents 

of homes contaminated with fungal growth. 12, 16, 17, 18, 19, 20 Symptoms, such as fatigue, respiratory ailments, and eye 
irritation were typically observed in these cases. 

Some studies have suggested an association between SC and pulmonary hemorrhage/hemosiderosis in infants, generally 
those less than six months old. Pulmonary hemosiderosis is an uncommon condition that results from bleeding in the lungs. 
The cause of this condition is unknown, but may result from a combination of environmental contaminants and conditions 
(e.g., smoking, other microbial contaminants, and water-damaged homes), and currently its association with SC is 
unproven. 21,22,23 

The focus of this guidance document addresses mold contamination of building components (walls, ventilation systems, 
support beams, etc.) that are chronically moist or water damaged. Occupants should address common household sources of 
mold, such as mold found in bathroom tubs or between tiles with household cleaners. Moldy food (e.g., breads, fruits, etc.) 
should be discarded. 

This document is not a legal mandate and should be used as a guideline. Currently there are no United States Federal, New 
York State, or New York City regulations for evaluating potential health effects of fungal contamination and remediation. 
These guidelines are subject to change as more information regarding fungal contaminants becomes available. 
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1. Health Issues 

1.1 Health Effects 

Inhalation of fungal spores, fragments (parts), or metabolites (e.g., mycotoxins and volatile organic compounds) from a 
wide variety of fungi may lead to or exacerbate immunologic (allergic) reactions, cause toxic effects, or cause infections. 11 , 
12,24 
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There are only a limited number of documented cases of health problems from indoor exposure to fungi. The intensity of 
exposure and health effects seen in studies of fungal exposure in the indoor environment was typically much less severe 
than those that were experienced by agricultural workers but were of a long-term duration. 5- 1O, 12, 14, 16-20, 25-27 Illnesses 
can result from both high level, short-term exposures and lower level, long-term exposures. The most common symptoms 
reported from exposures in indoor environments are runny nose, eye irritation, cough, congestion, aggravation of asthma, 
headache, and fatigue. 11, 12, 16-20 

The presence of fungi on building materials as identified by a visual assessment or by bulk/surface sampling results does not 
necessitate that people will be exposed or exhibit health effects. In order for humans to be exposed indoors, fungal spores, 
fragments, or metabolites must be released into the air and inhaled, physically contacted (dermal exposure), or ingested. 
Whether or not symptoms develop in people exposed to fungi depends on the nature of the fungal material (e.g., allergenic, 
toxic, or infectious), the amount of exposure, and the susceptibility of exposed persons. Susceptibility varies with the 
genetic predisposition (e.g., allergic reactions do not always occur in all individuals), age, state of health, and concurrent 
exposures. For these reasons, and because measurements of exposure are not standardized and biological markers of 
exposure to fungi are largely unknown, it is not possible to determine "safe" or "unsafe" levels of exposure for people in 
general. 

1.1.1 Immunological Effects 

Immunological reactions include asthma, HP, and allergic rhinitis. Contact with fungi may also lead to dermatitis. It is 
thought that these conditions are caused by an immune response to fungal agents. The most common symptoms associated 
with allergic reactions are runny nose, eye irritation, cough, congestion, and aggravation of asthma. 11, 12 HP may occur after 
repeated exposures to an allergen and can result in permanent lung damage. HP has typically been associated with repeated 

heavy exposures in agricultural settings but has also been reported in office settings. 25 , 26, 27 Exposure to fungi through 
renovation work may also lead to initiation or exacerbation of allergic or respiratory symptoms. 

1.1.2 Toxic Effects 

A wide variety of symptoms have been attributed to the toxic effects of fungi. Symptoms, such as fatigue, nausea, and 
headaches, and respiratory and eye irritation have been reported. Some of the symptoms related to fungal exposure are 
non-specific, such as discomfort, inability to concentrate, and fatigue. 11, 12, 16-20 Severe illnesses such as DOTS and 
pulmonary hemosiderosis have also been attributed to fungal exposures. 5-10, 21, 22 

DOTS describes the abrupt onset of fever, flu-like symptoms, and respiratory symptoms in the hours following a single, 
heavy exposure to dust containing organic material including fungi. It differs from HP in that it is not an immune-mediated 
disease and does not require repeated exposures to the same causative agent. DOTS may be caused by a variety of 
biological agents including common species of fungi (e.g., species of Aspergillus and Penicil!ium). DOTS has been 
documented in farm workers handling contaminated material but is also of concern to workers performing renovation work 
on building materials contaminated with fungi. 5-10 

Some studies have suggested an association between SC and pulmonary hemorrhage/hemosiderosis in infants, generally 
those less than six months old. Pulmonary hemosiderosis is an uncommon condition that results from bleeding in the lungs. 
The cause of this condition is unknown, but may result from a combination of environmental contaminants and conditions 
(e.g., smoking, fungal contaminants and other bioaerosols, and water-damaged homes), and currently its association with 
SC is unproven. 21 , 22, 23 

1.1.3 Infectious Disease 

Only a small group of fungi have been associated with infectious disease. Aspergillosis is an infectious disease that can occur 
in immunosuppressed persons. Health effects in this population can be severe. Several species of Aspergillus are known to 
cause aspergillosis. The most common is Aspergillus fumigatus. Exposure to this common mold, even to high 
concentrations, is unlikely to cause infection in a healthy person. l1 , 24 

Exposure to fungi associated with bird and bat droppings (e.g., Histoplasma capsula tum and Cryptococcus neoformans) can 
lead to health effects, usually transient flu-like illnesses, in healthy individuals. Severe health effects are primarily 
encountered in immunocompromised persons. 24 , 28, 29 
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1.2 Medical Evaluation 

Individuals with persistent health problems that appear to be related to fungi or other bioaerosol exposure should see their 
physicians for a referral to practitioners who are trained in occupational/environmental medicine or related specialties and 
are knowledgeable about these types of exposures. Infants (less than 12 months old) who are experiencing non-traumatic 
nosebleeds or are residing in dwellings with damp or moldy conditions and are experiencing breathing difficulties should 
receive a medical evaluation to screen for alveolar hemorrhage. Following this evaluation, infants who are suspected of 
having alveolar hemorrhaging should be referred to a pediatric pulmonologist. Infants diagnosed with pulmonary 
hemosiderosis and/or pulmonary hemorrhaging should not be returned to dwellings until remediation and air testing are 
completed. 

Clinical tests that can determine the source, place, or time of exposure to fungi or their products are not currently available. 
Antibodies developed by exposed persons to fungal agents can only document that exposure has occurred. Since exposure 
to fungi routinely occurs in both outdoor and indoor environments this information is of limited value. 

1.3 Medical Relocation 

Infants (less than 12 months old), persons recovering from recent surgery, or people with immune suppression, asthma, 
hypersensitivity pneumonitis, severe allergies, sinusitis, or other chronic inflammatory lung diseases may be at greater risk 
for developing health problems associated with certain fungi. Such persons should be removed from the affected area during 
remediation (see Section 3, Remediation). Persons diagnosed with fungal related diseases should not be returned to the 
affected areas until remediation and air testing are completed. 

Except in cases of widespread fungal contamination that are linked to illnesses throughout a building, a bUilding-wide 
evacuation is not indicated. A trained occupational/environmental health practitioner should base decisions about medical 
removals in the occupational setting on the results of a clinical assessment. 
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2. Environmental Assessment 

The presence of mold, water damage, or musty odors should be addressed immediately. In all instances, any source(s) of 
water must be stopped and the extent of water damaged determined. Water damaged materials should be dried and 
repaired. Mold damaged materials should be remediated in accordance with this document (see Section 3, Remediation). 

2.1 Visual Inspection 

A visual inspection is the most important initial step in identifying a possible contamination problem. The extent of any 
water damage and mold growth should be visually assessed. This assessment is important in determining remedial 
strategies. Ventilation systems should also be visually checked, particularly for damp filters but also for damp conditions 
elsewhere in the system and overall cleanliness. Ceiling tiles, gypsum wallboard (sheetrock), cardboard, paper, and other 
cellulosic surfaces should be given careful attention during a visual inspection. The use of equipment such as a boroscope, to 
view spaces in ductwork or behind walls, or a moisture meter, to detect moisture in building materials, may be helpful in 
identifying hidden sources of fungal growth and the extent of water damage. 

2.2 Bulk/Surface Sampling 

a. Bulk or surface sampling is not required to undertake a remediation. Remediation (as described in Section 3, 
Rernedlatlon) of visually identified fungal contamination should proceed without further evaluation. 

b. Bulk or surface samples may need to be collected to identify specific fungal contaminants as part of a medical 
evaluation if occupants are experiencing symptoms which may be related to fungal exposure or to identify the 
presence or absence of mold if a visual inspection is equivocal (e.g., discoloration, and staining). 

c. An individual trained in appropriate sampling methodology should perform bulk or surface sampling. Bulk samples 
are usually collected from visibly moldy surfaces by scraping or cutting materials with a clean tool into a clean plastic 
bag. Surface samples are usually collected by wiping a measured area with a sterile swab or by stripping the suspect 
surface with clear tape. Surface sampling is less destructive than bulk sampling. Other sampling methods may also 
be available. A laboratory specializing in mycology should be consulted for specific sampling and delivery 
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instructions. 

2.3 Air Monitoring 

a. Air sampling for fungi should not be part of a routine assessment. This is because decisions about appropriate 
remediation strategies can usually be made on the basis of a visual inspection. In addition, air-sampling methods for 
some fungi are prone to false negative results and therefore cannot be used to definitively rule out contamination. 

b. Air monitoring may be necessary if an individual(s) has been diagnosed with a disease that is or may be associated 
with a fungal exposure (e.g., pulmonary hemorrhage/hemosiderosis, and aspergillosis). 

c. Air monitoring may be necessary if there is evidence from a visual inspection or bulk sampling that ventilation 
systems may be contaminated. The purpose of such air monitoring is to assess the extent of contamination 
throughout a building. It is preferable to conduct sampling while ventilation systems are operating. 

d. Air monitoring may be necessary if the presence of mold is suspected (e.g., musty odors) but cannot be identified by 
a visual inspection or bulk sampling (e.g., mold growth behind walls). The purpose of such air monitoring is to 
determine the location and/or extent of contamination. 

e. If air monitoring is performed, for comparative purposes, outdoor air samples should be collected concurrently at an 
air intake, if possible, and at a location representative of outdoor air. For additional information on air sampling, refer 
to the American Conference of Governmental Industrial Hygienists' document, "Bioaerosols: Assessment and 
Control." 

f. Personnel conducting the sampling must be trained in proper air sampling methods for microbial contaminants. A 
laboratory specializing in mycology should be consulted for specific sampling and shipping instructions. 

2.4 Analysis of Environmental Samples 

Microscopic identification of the spores/colonies requires considerable expertise. These services are not routinely available 
from commercial laboratories. Documented quality control in the laboratories used for analysis of the bulk/surface and air 
samples is necessary. The American Industrial Hygiene Association (AIHA) offers accreditation to microbial laboratories 
(Environmental Microbiology Laboratory Accreditation Program (EMLAP)). Accredited laboratories must participate In 

quarterly proficiency testing (Environmental Microbiology Proficiency Analytical Testing Program (EMPAT)). 

Evaluation of bulk/surface and air sampling data should be performed by an experienced health professional. The presence 
of few or trace amounts of fungal spores in bulk/surface sampling should be considered background. Amounts greater than 
this or the presence of fungal fragments (e.g., hyphae, and conidiophores) may suggest fungal colonization, growth, and/or 

accumulation at or near the sampled location. 3D Air samples should be evaluated by means of comparison (i.e., indoors to 
outdoors) and by fungal type (e.g., genera, and species). In general, the levels and types of fungi found should be similar 
indoors (in non-problem buildings) as compared to the outdoor air. Differences in the levels or types of fungi found in air 
samples may indicate that moisture sources and resultant fungal growth may be problematic. 
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3. Remediation 

In all situations, the underlying cause of water accumulation must be rectified or fungal growth will recur. Any 
initial water infiltration should be stopped and cleaned immediately. An immediate response (within 24 to 48 hours) and 
thorough clean up, drying, and/or removal of water damaged materials will prevent or limit mold growth. If the source of 

water is elevated humidity, relative humidity should be maintained at levels below 60% to inhibit mold growth. 31 Emphasis 
should be on ensuring proper repairs of the building infrastructure, so that water damage and moisture buildup does not 
recur. 

Five different levels of abatement are described below. The size of the area impacted by fungal contamination primarily 
determines the type of remediation. The sizing levels below are based on professional judgement and practicality; currently 
there is not adequate data to relate the extent of contamination to frequency or severity of health effects. The goal of 
remediation is to remove or clean contaminated materials in a way that prevents the emission of fungi and dust 
contaminated with fungi from leaving a work area and entering an occupied or non-abatement area, while 
protecting the health of workers performing the abatement. The listed remediation methods were designed to 
achieve this goal, however, due to the general nature of these methods it is the responsibility of the people conducting 
remediation to ensure the methods enacted are adequate. The listed remediation methods are not meant to exclude other 
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similarly effective methods. Any changes to the remediation methods listed in these guidelines, however, should be carefully 
considered prior to implementation. 

Non-porous (e.g., metals, glass, and hard plastics) and semi-porous (e.g., wood, and concrete) materials that are 
structurally sound and are visibly moldy can be cleaned and reused. Cleaning should be done using a detergent solution. 
Porous materials such as ceiling tiles and insulation, and wallboards with more than a small area of contamination should be 
removed and discarded. Porous materials (e.g., wallboard, and fabrics) that can be cleaned, can be reused, but should be 
discarded if possible. A professional restoration consultant should be contacted when restoring porous materials with more 
than a small area of fungal contamination. All materials to be reused should be dry and visibly free from mold. Routine 
inspections should be conducted to confirm the effectiveness of remediation work. 

The use of gaseous, vapor-phase, or aerosolized biocides for remedial purposes is not recommended. The use of biocides in 
this manner can pose health concerns for people in occupied spaces of the building and for people returning to the treated 
space if used improperly. Furthermore, the effectiveness of these treatments is unproven and does not address the possible 
health concerns from the presence of the remaining non-viable mold. For additional information on the use of biocides for 
remedial purposes, refer to the American Conference of Governmental Industrial Hygienists' document, "Bioaerosols: 
Assessment and Control." 

3.1 Level I: Small Isolated Areas (10 sq. ft or less) - e.g., ceiling tiles, small areas on walls 

a. Remediation can be conducted by regular building maintenance staff. Such persons should receive training on proper 
clean up methods, personal protection, and potential health hazards. This training can be performed as part of a 
program to comply with the requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200). 

b. Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA respiratory protection standard 
(29 CFR 1910.134), is recommended. Gloves and eye protection should be worn. 

c. The work area should be unoccupied. Vacating people from spaces adjacent to the work area is not necessary but is 
recommended in the presence of infants (less than 12 months old), persons recovering from recent surgery, immune 
suppressed people, or people with chronic inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, 
and severe allergies). 

d. Containment of the work area is not necessary. Dust suppression methods, such as misting (not soaking) surfaces 
prior to remediation, are recommended. 

e. Contaminated materials that cannot be cleaned should be removed from the building in a sealed plastiC bag. There 
are no special requirements for the disposal of moldy materials. 

f. The work area and areas used by remedial workers for egress should be cleaned with a damp cloth and/or mop and a 
detergent solution. 

g. All areas should be left dry and visibly free from contamination and debris. 

3.2 Level II: Mid-Sized Isolated Areas (10 - 30 sq. ft.) - e.g., individual wallboard panels. 

a. Remediation can be conducted by regular building maintenance staff. Such persons should receive training on proper 
clean up methods, personal protection, and potential health hazards. This training can be performed as part of a 
program to comply with the requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200). 

b. Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA respiratory protection standard 
(29 CFR 1910.134), is recommended. Gloves and eye protection should be worn. 

c. The work area should be unoccupied. Vacating people from spaces adjacent to the work area is not necessary but is 
recommended in the presence of infants (less than 12 months old), persons having undergone recent surgery, 
immune suppressed people, or people with chronic inflammatory lung diseases (e.g., asthma, hypersensitivity 
pneumonitis, and severe allergies). 

d. The work area should be covered with a plastic sheet(s) and sealed with tape before remediation, to contain 
dust/debris. 

e. Dust suppression methods, such as misting (not soaking) surfaces prior to remediation, are recommended. 
f. Contaminated materials that cannot be cleaned should be removed from the building in sealed plastic bags. There 

are no special requirements for the disposal of moldy materials. 
g. The work area and areas used by remedial workers for egress should be HEPA vacuumed (a vacuum equipped with a 

High-Efficiency Particulate Air filter) and cleaned with a damp cloth and/or mop and a detergent solution. 
h. All areas should be left dry and visibly free from contamination and debris. 

3.3 Level III: Large Isolated Areas (30 - 100 square feet) e.g., several wallboard panels. 
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A health and safety professional with experience performing microbial investigations should be consulted prior to 
remediation activities to provide oversight for the project. 

The following procedures at a minimum are recommended: 

a. Personnel trained in the handling of hazardous materials and equipped with respiratory protection, (e.g., N95 
disposable respirator), in accordance with the OSHA respiratory protection standard (29 CFR 1910.134), is 
recommended. Gloves and eye protection should be worn. 

b. The work area and areas directly adjacent should be covered with a plastic sheet(s) and taped before remediation, to 
contain dust/debris. 

c. Seal ventilation ducts/grills in the work area and areas directly adjacent with plastic sheeting. 
d. The work area and areas directly adjacent should be unoccupied. Further vacating of people from spaces near the 

work area is recommended in the presence of infants (less than 12 months old), persons having undergone recent 
surgery, immune suppressed people, or people with chronic inflammatory lung diseases (e.g., asthma, 
hypersensitivity pneumonitis, and severe allergies). 

e. Dust suppression methods, such as misting (not soaking) surfaces prior to remediation, are recommended. 
f. Contaminated materials that cannot be cleaned should be removed from the building in sealed plastic bags. There 

are no special requirements for the disposal of moldy materials. 
g. The work area and surrounding areas should be HEPA vacuumed and cleaned with a damp cloth and/or mop and a 

detergent solution. 
h. All areas should be left dry and visibly free from contamination and debris. 

If abatement procedures are expected to generate a lot of dust (e.g., abrasive cleaning of contaminated surfaces, 
demolition of plaster walls) or the visible concentration of the fungi is heavy (blanket coverage as opposed to patchy), then 
it is recommended that the remediation procedures for Level IV are followed. 

3.4 Level IV: Extensive Contamination (greater than 100 contiguous square feet in an area) 

A health and safety professional with experience performing microbial investigations should be consulted prior to 
remediation activities to provide oversight for the project. The following procedures are recommended: 

a. Personnel trained in the handling of hazardous materials equipped with: 
i. Full-face respirators with high efficiency particulate air (HEPA) cartridges 

ii. Disposable protective clothing covering both head and shoes 
iii. Gloves 

b. Containment of the affected area: 
i. Complete isolation of work area from occupied spaces using plastic sheeting sealed with duct tape (including 

ventilation ducts/grills, fixtures, and any other openings) 
ii. The use of an exhaust fan with a HEPA filter to generate negative pressurization 
iii. Airlocks and decontamination room 

c. Vacating people from spaces adjacent to the work area is not necessary but is recommended in the presence of 
infants (less than 12 months old), persons having undergone recent surgery, immune suppressed people, or people 
with chronic inflammatory lung diseases (e.g., asthma, hypersensitivity pneumonitis, and severe allergies). 

d. Contaminated materials that cannot be cleaned should be removed from the building in sealed plastic bags. The 
outside of the bags should be cleaned with a damp cloth and a detergent solution or HEPA vacuumed in the 
decontamination chamber prior to their transport to uncontaminated areas of the building. There are no special 
requirements for the disposal of moldy materials. 

e. The contained area and decontamination room should be HEPA vacuumed and cleaned with a damp cloth and/or mop 
with a detergent solution and be visibly clean prior to the removal of isolation barriers. 

f. Air monitoring should be conducted prior to occupancy to determine if the area is fit to reoccupy. 

3.5 Level V: Remediation of HVAC Systems 

3.5.1 A Small Isolated Area of Contamination «10 square feet) in the HVAC System 

a. Remediation can be conducted by regular building maintenance staff. Such persons should receive training on proper 
clean up methods, personal protection, and potential health hazards. This training can be performed as part of a 
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program to comply with the requirements of the OSHA Hazard Communication Standard (29 CFR 1910.1200). 
b. Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA respiratory protection standard 

(29 CFR 1910.134), is recommended. Gloves and eye protection should be worn. 
c. The HVAC system should be shut down prior to any remedial activities. 
d. The work area should be covered with a plastic sheet(s) and sealed with tape before remediation, to contain 

dust/debris. 
e. Dust suppression methods, such as misting (not soaking) surfaces prior to remediation, are recommended. 
f. Growth supporting materials that are contaminated, such as the paper on the insulation of interior lined ducts and 

filters, should be removed. Other contaminated materials that cannot be cleaned should be removed in sealed plastic 
bags. There are no special requirements for the disposal of moldy materials. 

g. The work area and areas immediately surrounding the work area should be HEPA vacuumed and cleaned with a 
damp cloth and/or mop and a detergent solution. 

h. All areas should be left dry and visibly free from contamination and debris. 
i. A variety of biocides are recommended by HVAC manufacturers for use with HVAC components, such as, cooling coils 

and condensation pans. HVAC manufacturers should be consulted for the products they recommend for use in their 
systems. 

3.5.2 Areas of Contamination (>10 square feet) in the HVAC System 

A health and safety professional with experience performing microbial investigations should be consulted prior to 
remediation activities to provide oversight for remediation projects involving more than a small isolated area in an HVAC 
system. The following procedures are recommended: 

a. Personnel trained in the handling of hazardous materials equipped with: 
i. Respiratory protection (e.g., N95 disposable respirator), in accordance with the OSHA respiratory protection 

standard (29 CFR 1910.134), is recommended. 
ii. Gloves and eye protection 
iii. FulHace respirators with HEPA cartridges and disposable protective clothing covering both head and shoes 

should be worn if contamination is greater than 30 square feet. 
b. The HVAC system should be shut down prior to any remedial activities. 
c. Containment of the affected area: 

i. Complete isolation of work area from the other areas of the HVAC system using plastic sheeting sealed with 
duct tape. 

ii. The use of an exhaust fan with a HEPA filter to generate negative pressurization. 
iii. Airlocks and decontamination room if contamination is greater than 30 square feet. 

d. Growth supporting materials that are contaminated, such as the paper on the insulation of interior lined ducts and 
filters, should be removed. Other contaminated materials that cannot be cleaned should be removed in sealed plastic 
bags. When a decontamination chamber is present, the outside of the bags should be cleaned with a damp cloth and 
a detergent solution or HEPA vacuumed prior to their transport to uncontaminated areas of the building. There are no 
special requirements for the disposal of moldy materials. 

e. The contained area and decontamination room should be HEPA vacuumed and cleaned with a damp cloth and/or mop 
and a detergent solution prior to the removal of isolation barriers. 

f. All areas should be left dry and visibly free from contamination and debris. 
g. Air monitoring should be conducted prior to re-occupancy with the HVAC system in operation to determine if the area 

(s) served by the system are fit to reoccupy. 
h. A variety of biocides are recommended by HVAC manufacturers for use with HVAC components, such as, cooling coils 

and condensation pans. HVAC manufacturers should be consulted for the products they recommend for use in their 
systems. 
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4. Hazard Communication 

When fungal growth requiring large-scale remediation is found, the building owner, management, and/or employer should 
notify occupants in the affected area(s) of its presence. Notification should include a description of the remedial measures to 
be taken and a timetable for completion. Group meetings held before and after remediation with full disclosure of plans and 
results can be an effective communication mechanism. Individuals with persistent health problems that appear to be related 
to bioaerosol exposure should see their physicians for a referral to practitioners who are trained in 
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occupational/environmental medicine or related specialties and are knowledgeable about these types of exposures. 
Individuals seeking medical attention should be provided with a copy of all inspection results and interpretation to give to 
their medical practitioners. 

top of page 

Conclusion 

In summary, the prompt remediation of contaminated material and infrastructure repair must be the primary response to 
fungal contamination in buildings. The simplest and most expedient remediation that properly and safely removes fungal 
growth from buildings should be used. In all situations, the underlying cause of water accumulation must be rectified or the 
fungal growth will recur. Emphasis should be placed on preventing contamination through proper building maintenance and 
prompt repair of water damaged areas. 

Widespread contamination poses much larger problems that must be addressed on a case-by-case basis in consultation with 
a health and safety specialist. Effective communication with building occupants is an essential component of all remedia I 
efforts. Individuals with persistent health problems should see their physicians for a referral to practitioners who are trained 
in occupational/environmental medicine or related specialties and are knowledgeable about these types of exposures. 

top of page 

Notes and References 

1. Bata A, Harrach B, Kalman U, Kis-tamas A, Lasztity R. Macrocyclic Trichothecene Toxins Produced by Stachybotrys 
atra Strains Isolated in Middle Europe. Applied and Environmental Microbiology 1985; 49:678-81. 

2. Jarvis B, "Mycotoxins and Indoor Air Quality," Biological Contaminants in Indoor Environments, ASTM STP 1071, 
Morey P, Feely Sr. J, Otten J, Editors, American SOCiety for Testing and Materials, Philadelphia, 1990. 

3. Yang C, Johanning E, "Airborne Fungi and Mycotoxins," Manual of Environmental Microbiology, Hurst C, Editor in 
Chief, ASM Press, Washington, D.C., 1996 

4. Jarvis B, Mazzola E. Macrocyclic and Other Novel Trichothecenes: Their Structure, Synthesis, and Biological 
Significance. Acc. Chem. Res. 1982; 15:388-95. 

5. Von Essen 5, Robbins R, Thompson A, Rennard S. Organic Dust Toxic Syndrome: An Acute Febrile Reaction to 
Organic Dust Exposure Distinct from Hypersensitivity Pneumonitis. Clinical Toxicology 1990; 28(4) :389-420. 

6. Richerson H. Unifying Concepts Underlying the Effects of Organic Dust Exposures. American Journal of Industrial 
Medicine 1990; 17: 139-42. 

7. Malmberg P, Rask-Andersen A, Lundholm M, Palmgren U. Can Spores from Molds and Actinomycetes Cause an 
Organic Dust Toxic Syndrome Reaction? American Journal of Industrial Medicine 1990; 17:109-10. 

8. Malmberg P. Health Effects of Organic Dust Exposure in Dairy Farmers. American Journal of Industrial Medicine 1990; 
17:7-15. 

9. Yoshida K, Masayuki A, Shukuro A. Acute Pulmonary Edema in a Storehouse of Moldy Oranges: A Severe Case of the 
Organic Dust Toxic Syndrome. Archives of Environmental Health 1989; 44(6): 382-84. 

10. Lecours R, Laviolette M, Cormier Y. Bronchoalveolar Lavage in Pulmonary Mycotoxicosis. Thorax 1986; 41 :924-6. 
11. Levetin E. "Fungi," Bioaerosols, Burge H, Editor, CRC Press, Boca Raton, Florida, 1995. 
12. Husman T. Health Effects of Indoor-air Microorganisms. Scand J Work Environ Health 1996; 22:5-13. 
13. Miller J D. Fungi and Mycotoxins in Grain: Implications for Stored Product Research. J Stored Prod Res 1995; 31 

(1): 1-16. 
14. Cookingham C, Solomon W. "Bioaerosol-Induced Hypersensitivity Diseases," Bioaerosols, Burge H, Editor, CRC Press, 

Boca Raton, Florida, 1995. 
15. Rautiala S, Reponen T, Nevalainen A, Husman T, Kalliokoski P. Control of Exposure to Airborne Viable 

Microorganisms During Remediation of Moldy Buildings; Report of Three Case Studies. American Industrial Hygiene 
Association Journal 1998; 59:455-60. 

16. Dales R, Zwanenburg H, Burnett R, Franklin C. Respiratory Health Effects of Home Dampness and Molds among 
Canadian Children. American Journal of Epidemiology 1991; 134(2): 196-203. 

17. Hodgson M, Morey P, Leung W, Morrow L, Miller J D, Jarvis B, Robbins H, Halsey J, Storey E. Building-Associated 
Pulmonary Disease from Exposure to Stachybotrys chartarum and Aspergillus versicolor. Journal of Occupational and 
Environmental Medicine 1998; 40(3)241-9. 

18. Croft W, Jarvis B, Yatawara C. Airborne Outbreak of Trichothecene Toxicosis. Atmospheric Environment 1986; 20(3) 
549-52. 

http://www.nyc.gov/cgi-bin/misc/pfprinter.cgi?action=print&sitename=DOHMH&printstyle=other 7114/2008 



Fungi in Indoor Environments: Environmental & Occupational Disease Epidemiology: NYC DO... Page 11 of 12 

19. De Koster J, Thorne P. Bioaerosol Concentrations in Noncomplaint, Complaint, and Intervention Homes in the 
Midwest. American Industrial Hygiene Association Journal 1995; 56:573-80. 

20. Johanning E, Biagini R, Hull D, Morey P, Jarvis B, Landbergis P. Health and Immunological Study Following Exposure 
to Toxigenic Fungi (Stachybotrys chartarum) in a Water-Damaged Office Environment. Int Arch Occup Environ Health 
1996; 68:207-18. 

21. Montana E, Etzel R, Allan T, Horgan T, Dearborn D. Environmental Risk Factor Associated with Pediatric Idiopathic 
Pulmonary Hemorrhage and Hemosiderosis in a Cleveland Community. Pediatrics 1997; 99(1) 

22. Etzel R, Montana E, Sorenson W G, Kullman G, Allan T, Dearborn D. Acute Pulmonary Hemorrhage in Infants 
Associated with Exposure to Stachybotrys atra and Other Fungi. Ach Pediatr Adolesc Med 1998; 152:757-62. 

23. CDC. Update: Pulmonary Hemorrhage/Hemosiderosis Among Infants --- Cleveland, OhiO, 1993 - 1996. MMWR 2000; 
49(9): 180-4. 

24. Burge H, Otten J. "Fungi," Bioaeroso/s Assessment and Control, Macher J, Editor, American Conference of Industrial 
Hygienists, CinCinnati, Ohio, 1999. 

25. do Pico G. Hazardous Exposure and Lung Disease Among Farm Workers. Clinics in Chest Medicine 1992; 13(2):311-
28. 

26. Hodgson M, Morey P, Attfield M, Sorenson W, Fink J, Rhodes W, Visvesvara G. Pulmonary Disease Associated with 
Cafeteria Flooding. Archives of Environmental Health 1985; 40(2) :96-101. 

27. Weltermann B, Hodgson M, Storey E, DeGraff, Jr. A, Bracker A, Groseclose S, Cole S, Cartter M, Phillips D. 
Hypersensitivity Pneumonitis: A Sentinel Event Investigation in a Wet Building. American Journal of Industrial 
Medicine 1998; 34:499-505. 

28. Band J. "Histoplasmosis," Occupational Respiratory Diseases, Merchant J, Editor, U.S. Department of Health and 
Human Services, Washington D.C., 1986. 

29. Bertolini R. "Histoplasmosis A Summary of the Occupational Health Concern," Canadian Centre for Occupational 
Health and Safety. Hamilton, Ontario, Canada, 1988. 

30. Yang C. P&K Microbiology Services, Inc. Microscopic Examination of Sticky Tape or Bulk Samples for the Evaluation 
and Identification of Fungi. Cherry Hill, New Jersey. 

31. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. Thermal Environmental Conditions 
for Human Occupancy - ASHRAE Standard (ANSI/ASHRAE 55-1992). Atlanta, Georgia, 1992. 

top of page 

Acknowledgments 

The New York City Department of Health would like to thank the following individuals and organizations for participating in 
the revision of these guidelines. Please note that these guidelines do not necessarily reflect the opinions of the partiCipants 
nor their organizations. 

Name 

Dr. Susan Klitzman 

Dr. Philip Morey 

Dr. Donald Ahearn 

Dr. Sidney Crow 

Dr. J. David Miller 

Dr. Bruce Jarvis 

Mr. Ed Light 

Dr. Chin Yang 

Dr. Harriet Burge 

Dr. Dorr Dearborn 

Mr. Eric Esswein 

Dr. Ed Horn 

Dr. Judith Schreiber 

Mr. Gregg Recer 

Dr. Gerald Llewellyn 

Mr. Daniel Price 

Company /Institution 

Hunter College 

AQS Services, Inc 

Georgia State University 

Georgia State University 

Carleton University 

University of Maryland at College Park 

Building Dynamics, LLC 

P&K Microbiology Services, Inc 

Harvard School of Public Health 

Rainbow Children's Hospital 

National Institute for Occupational Safety and Health 

The New York State Department of Health 

The New York State Department of Health 

The New York State Department of Health 

State of Delaware, Division of Public Health 

Interface Research Corporation 

http://www.nyc.gov/cgi-bin/misc/pfprinter.cgi?action=print&s itenam e=DO HM H&pri ntsty le=other 7/14/2008 



Fungi in Indoor Environments: Environmental & Occupational Disease Epidemiology: NYC DO... Page 12 of 12 

Ms. Sylvia Pryce 

Mr. Armando Chamorro 

Ms. Marie-Alix d'Halewyn 

Dr. Elissa A. Favata 

Dr. Harriet Ammann 

Mr. Terry Allan 

The NYC Citywide Office of Occupational Safety and Health 

Ambient Environmental 

Laboratoire de sante publique du Quebec 

Environmental and Occupational Health Associates 

Washington State Department of Health 

Cuyahoga County Board of Health 

We would also like to thank the many others who offered opinions, comments, and assistance at various stages during the 
development of these guidelines. 

Christopher D'Andrea, M.S. of the Environmental and Occupational Disease Epidemiology Unit, was the editor of this 
document. 

For further information regarding this document please contact the New York City Department of Health at 311. 

Go Back to DOHMH Page 

http://www.nyc.gov/cgi-bin/misc/pfprinter.cgi?action=print&sitename=DOHMH&printstyle=other 7/14/2008 



D. Morse 
Attachment 2.doc 

AnACHMENT2 

DTW ATCT MOLD REMEDIATION PROJECT CLEARANCE PROTOCOL 

Page A2 07/11/08 



Mold Remediation Project Clearance Protocol 

PREP ARED FOR: 

FEDERAL A VIATION ADMINISTRATION 

Detroit Metropolitan Wayne County 
Airport Traffic Control Tower 

(DTW ATCT) 

DETROIT, MICHIGAN 

June 13, 2008 

PREPARED BY: 

Barbara Hebert, CIH 
NISC, KANSAS CITY ARTCC DISTRICT TSU 

The DTW ATCT Mold Remediation and Restoration Project will include the removal 
of moisture and microbiological-contaminated gypsum board, shaft liner, and insulation . 



After Rooms 928 and 428 have passed a thorough visual inspection, and before the outer 
containment barrier is removed, clearance air sampling will be performed. 

Five consecutive samples will be collected inside the containment area using a high 
volume air sampler and Zefon Air-O-Cell® cassettes. Sampling will be conducted at a flow rate 
of IS liters per minute for a period of five minutes each, resulting in a collection volume of 75 
liters of air. Environmental conditions may warrant the sample collection period to be reduced to 
one-minute intervals, in order to reduce the collection of non-microbial particulates that can 
mask the presence of mold spores. 

Three consecutive samples will be coJ\ected outside the containment area, but inside the A TCT 
in a noncom plaint area, in the same manner as above. Sampling will be conducted at a flow rate 
of IS liters per minute for a period of five minutes each, resulting in a collection volume of 75 
liters of air. 

Three consecutive samples will be collected outside of the building, in the same manner 
as above. Sampling will be conducted at a flow rate of 15 liters per minute for a period of 10 
minutes each, resulting in a collection volume of 150 liters of air. 

For all samples collected, the high volume air sampler will be calibrated before and after 
use. 

All samples, one lab blank, and a completed Chain of Custody form will be sent to 
Aerotech Laboratories, Inc., by Federal Express Priority Overnight delivery. The samples will 
be mailed in a rigid container or box. There is no additional temperature handling requirement. 

All samples will be clearly labeled. The sample identification number appearing on the 
cassette must match the identification number shown on the Chain of Custody fonn. The 
samples will be analyzed in accordance with Aerotech Method AOOI (equivalent to the cassette 
manufacturer's recommended analytical procedure) via light microscopy at 600X magnification, 
with the entire slide (100% of the sample) being analyzed. The results will be reported as a total 
fungal spore count, in counts per cubic meter (counts/M\ which includes both viable and non­
viable spores. 

The area will be considered "clean" when the average airborne total mold spore 
concentration measured inside the containment area was not statistically higher than the average 
airborne concentration measured outside the containment area, and the genus level constituents 
similar for all samples taken inside the containment, inside the building (but outside of the 
containment) and outside of the building. 

Statistical significance may be determined in the following manner: 

A. All containment sample airborne total concentration levels are lower than those taken 
from outside the containment, or 

B. The Z-test score is less than or equal to 1.65 Standard Deviations from the Mean, 
indicating a 90% confidence interval. The Z-test is carried out by calculating: 
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z=y!-Yo 
0.8 (1101 + 1100)1/2 

where YI is the average of the natural logarithms of the inside samples, Yo is the average of the 
natural logarithms of the outside samples, nf is the number of inside samples and no is the 
number of outside samples. 

Alternative A shall be considered first, then if necessary, Alternative B. Should the 
calculated Z-test score exceed 1.65, the abatement area must be recleaned. An additional set of 
10 samples must then be collected, as defined above, in order to establish clearance. 

The geous level constituents will be evaluated using the Spearman Rank Order Correlation 
(SROC), which is a statistical technique used to test the direction and strength of the relationship 
between two variables. It uses the statistic "Rs", which falls between -I and +1. If the "Rs" 
value is -1, there is a perfect negative correlation; between -I and -0.5, there is a strong negative 
correlation; between -0.5 and 0, there is a weak negative correlation; if 0, there is no correlation; 
between 0 and 0.5, there is a weak positive correlation; between 0.5 and 1. there is a strong 
positive correlation; and if I, there is a perfect positive correlation. Calculated "Rs" values will 
also be compared to the Critical Values (CV) listed in Table 13.7 of the American Conference of 
Governmental Industrial Hygienists "Bioaerosols: Assessment and Control'" which are drawn 
from a standard statistical table. Comparing the "Rs" value to the CV permits a methodical 
acceptance or rejection. If the "Rs" value exceeds the 0.1 confidence level, the populations 
appear to be related or similar. If the "Rs" value is below the 0.1 confidence level, the 
populations do not appear to be related or are different. Should the "Rs" value be below the 0.1 
confidence level, the remediation area must be recleaned unless a professional opinion can 
justifY rank differences to be insignificant. 

Once the abatement area has passed the clearance criteria, the outer containment barrier 
will be removed and the room will be available for restoration. 

Visual inspections and clearance air sampling will be performed upon completion of the mold 
remediation. but prior to the re-installation of new building materials. 

The visual inspection, clearance air sampling, and data interpretation will be conducted 
by the government-retained Industrial Hygienist. 
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000f!5 M<Il 000I'I F~S. naPT ".05£ AIICJUIIO 
THE ELEVATOR CORE NCI 51 AllWELL 

& CUI A 112- GM' 8[1"£EN n€ 9011001 Of' THE 
C;YPSUII IIOI:RIl M<Il tHE COIOO'I£T( DEO<, Fu 
THE C;N' WITH " 2·"" FIIIf ·RAT£O CALl.M .. 'HE 
RE/oMNIIC PARlITION "'AllS AROUNO '0«: 
£LEvAH'" CORE IHJ 5T AllWELL CORRlOOR . 

7. P_·I ELEV ATOR COR( (XIEIIJOR NCI 5TAlRW[LL 
CORROOR WITH IOOI.D RESlST..,.1 P_I P.llHl 
II(CHIIHICAl. EHClOSLIIC ON IRS ROOR. 

II, rl,llNSk NCI 1NS10l.L r" E> RESISI AHl ACC£S5 PAHELS .. 
lHE ctNIEJ! Of' THE _IH NCI EAST £LE"ATOR COR( '"Ol.l. 
IHE BOTTOU OF I><E PAHEl S>lALL 8[ 2"· AllOY[ THI: rLOOII. 
00 I'IOT PENETRATE lHE SlIM T LINER, 5£[ Il£l .... "8" ON 
o we DI,., ·o· .. rCl · A" 

ROOW 427 

L lHE COHTRl'CrOR SHAl.L PRQIfll( 6OOI1KlHAl. 
CLE.....c PROCEDUA'ES NCI PIP( ttS\lI.At ION 
RftlQVAl.IR(I'tAC(II(I<T. 

2. -an'AT£L Y • LINEAR TEEI Of' Ir OM) ~ 

lINE AR fUT or III" WATER 51 _D IIHO/OR 
COOIT_AT£D a...LEO MCl HEATH: ."'ER 
PIP( tfSULATION SHALL 8[ IIEtIOvtO NCI REPLACEO 

I!OOU 4211 

I. A CON"':N:'ENT NolO NEe-... TIY[ PR£SSLIIIf 
~OSURE 5YSIEII SIIAl..L 8[ [srl8.t5HED 
AS I)[~ .. SECllON 11.9 II(II[J)IATOON 
AREA, A DECONI_11ON ~T SHALl 8[ 
ESUBLISHEO AS DESCRBEll IN S£CTION 111.10 
DECOHT-"'TIOH.. 

2. CLE- NCI II(.WOV'" Of' IIOISTLII( AHO 
..:ROaOlOCilCAI.. COHT-...rro C;YPSUII 
IIOMD. SlIM r LINER. NCI tfSUL A lION .. 'HE 
Dr. ATeT ROOU 4211 .. AC.CORO.tHCE .IT>. IHI: 
~lIN(S {ST_t5HEO BY ~HE NEW YOIa< C'TY 
DEPART"";,., OF HtAl. 'Ii ENTlTI.£D GUD(l1H£5 ON 
ASSESSMENT AHO REWEDIATION Of' FL.I!fGI" IIClOOR 
[lOvflQfAoI£NIS ,C;ARrC' 'SEE SP[~ICA11ON 
..n ACttIIEHT II. 

l . Jl(IIOVE C;YPSUI' 8O.AIIIl, S>lN'T LI€R, N!O 
tfSULATION 10' ....... N'f'ROOilA1EU 243 
SOUAAE FEEl 

.... rM[ (AST 'ELEVATOR Skotf'TI .'U. 8· ....:IE TO 

.. HElQ<l or ~' 15lIIf"AC( LAlERI. II' WU TO A 
0«: .... , OF 0'6- Icor<:EJI..(O LAYERI, NCI 8· 
WU 10 A HElG>Il Of 4 ' IS>IN'T l .INERI. 

B, THE SOIITIi IEl.EIIATOR SHMTI WAlL. 
IO' ....:IE TO A HEICHT Of' ~" $lIAJ" ACE LAYER' , 
10' WU TO ,,~r Of' 0·11"·· ICOHaoteo 
LAlER' . NCI 10" ,"10£ TO A I€MlHT Of 
0 ' 'SHMT lINERI 

C. ELEVATOR SHArT LINER REIIOVAl. AHO 
REPL ACOENt REIlOIIIfS COOIIa.. ... '1OH 
WlIH lHE ElEVATOR ,"-' [NIINCt: CO. 
NCI AIR l1//lfnc TO SCltECILl.E LurED 
ELEVATOR SH.ITOOIrN TIoI( . 

......,., ... " .. 
aICI ._ .. _ .... co.r ..... . -.---

-I 

I 
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1 
1 
1 
1 
1 
1 
1 

1 
1 

1 

OAS>€D LINES 
GENOT£ WALLS 

TO BE REYOV£D 
.oF TER REII£OIA TlON 

528 

--Ir-f=:: :=JI 

.w-O" 
27'-0" 

S£E GET .... "A" 
OWG OTW-O-ATCT-All 

• ....1..-% 
c:-~--=L-

529 527 

~~ FIFTH FLOOR SHAFT PLAN 
SCALE'!." • NT" 

flOOl ~, 

1. PRIOR 10 PERr~ 1ICR08IOl00Ul 
REIlEDlAIION PIlOCEllUREs. 11£ CONIRACTOR 
SH.'Ll SE ...... L CRlTICIIl PENE lRATIONS IHl 
OPEretGS TO TI£ WORK /llff.A WlIH • _ 
Of TWO L'ytRS Of 6-1Il PIll ytTHYUNE.1Hl SHIIll 8( RE5PDNS8.E fOR ENSI.IONC _ 
/llff.AS /IIff. NOT EXPOSED TO TI£ 
1ICR08IOl00Ul CONT_TION ~ TI£ 
REIlEDlATION. 

2. REMOVE _ IIC1I 8(IWEEN 11£ BOTTOU 
1lE1 ... All«RITRoIO< IHl TI£ CONCRETE 
fLODft. 8(TWEEN TI£ TOP IlET ... RUNN[RITRJICI( 
IHl TI£ STRUCTIJUl OEO<, IHl BETWEEN TI£ 
IlET ... STill IHl EXTERIOR CONCRETE .ALl. 

J. TI£ CONTRJOCTOR SH.'LL WM2E DUSI 
GENERATION IHl USE 11£ IlETHOOOLOOES 
OUTLINED" CNlF( rOR DUST Pfi(VENTION IHl 
_SSION. 

iIOVALS IHl DTI£R Cl(.....c 
ES SH.'LL 8( COIiOUCTED Al NlCHT 
TI£ HOURS Of 11-00 PM IHl 6-00 .... 

_ NIt Pfi(SSI.fIE EOOPIIENI SH.'LL 
EOlI'PED WITH • HEPA rlYER IHl 
OUTS(( Of TI£ UOIIC Wl£NEVE 
OTHERWISE lJISOi,4IfI(;(D TIfIOl 
I£P' fl.TER .. OAOER TO PEl 
Of NIt f<S« TI£ UDINC. 

1 ONCE TI£ UClD HAS 
CLEARANCE HAS 8(EN • 
ST M€D SUIf JOC(S HAVE 
REMOVE ALL PARlIION ., 
fRAMES. EXCEPT THOSE 
CORE IHl ST_Ll. 

7. P"'T ELEVAIOR CORE EXTERIOR IHl 
ST_LL CORRllOR WITH UClD RESISTANT 
PMfT. 

8. f_ AND t<ST ALL fIRE -RATED JOCCESS 
PON[LS .. TI£ CENIER Of TI£ NORTH IHl 
EAST ELEVATOR CORE .... l. TI£ BOTTOU Of 
THE PIlEL SH.'LL lIE 2'" .I8OVE TI£ flOOl. 00 
NOT PENEIRATE THE SHAfT LINER. SEE OET ... 
"8" ON owe DT.-D·ATCI -AI" 

SCOPE OF 

IIOOU ~27 

L .... CONI_NT SH.'LL lIE ESUIlLlSHED 
CONSISlt<C Of • Sf<GlE L.m Of 6-1Il. 
PIll ytTHYlEHE Sl£ETt<C BUT • NEGAIN( 
Pfi(SSIIIE ENClOSlllE SYSTEM IS NOI 
REOUIREO. lOST _ CONT_TEO /llff.AS 
PRIOR TO REMOVAL.lI'DN COIIPI.£TION. 11£ 
WORK /llff.A SHIIll 8( I£P, VJClAME.O IHl 
TI£N WET WlPEO WITH' OETERCEHT SOlUllON. 

EANUP IHl REMOV ... Of MOISltIRE IHl 
ICIIl CONT _TED CYPSIJI 
T.k~~~:S1ON .. 

_ -' 8V TI£ NE. VOAI< OlY 
OEPIliTIlENT Of I£AL TH ENTITLED GUOELINES 
ON ASSESSMENT AND REIlEDlAIION Of nJNCI" 
t<OOOl E"-NTS <CNlF(' tSEE 
SPEOFICATION AlT >CHIIENT U. 

3. oPf>ROXllATEL V • LINEIIi fEE T Of ,.' IHl 
2S LINEIIi rEET Of 18" .ATER STM€D 
IHl/OR CONT_TED CHlLED IHl HEATt<C 
.ATER PI'( INSII.ATION SHALL lIE REMOVED 
IHl REPLJOCEO. 

•. REMOVE CYPSIJI 80IRD IHl INSII.ATION 
TDTALt<C oPf>ROX .... TELV IS SOU/IIff. fEET.ON 

~ r.:%~Nb 8("::'E~T£ i~ .:tiL 
• 

I£IGHT Of "(S\.IIfJOC( L.m. IHl 2'W!OE TO 
• HEIGHT Of )'6" <CONCE ... EO LAytR'. 

WORK 

"~7A 

l • _allll_NI _L lIE ESI.MO CONSISIING 
fW • 9IIGl! L'J(R Of , .... PQ.T(Itm(!( _lING 
IIlI • I(CAIN( PR(SSIJ1( EICl._ SYSTEM 15 IC)I 
REWRt:O.MI51 .... CONI_I(O ... AS ..... 10 
REIOOV .... _ COIIPl£T1OII. II( _ .... 5MOlL 

lIE I(PA vlOUl£/l MCI II(M MET WPEO IIIH • 
OEl!1Ia.1 SQ.UTlOIl 

l. cu:_ MCI REIIDV ... Of _lUI: MCI 
IIClII80UXilClll CONI_T£O CYPSiII _ SHIfT 
LMER. MClII5ll.AIIOH II _ 11TH II( 
QlIlUIES (SI.15I(O 8Y II( M(M YORI< 
DIY OEPMTI(HT fW If: ... lH OOlIL£O QlIlllOES ON 
ASSESSMENI MClII(IO(I)ATION fW fUlllilIl _ 
_HIS 1CMf(l1S[( 5P(t. A1IOO11!Nl O. 
.l. _ CYPSiII _ MClIB.lATIOH IOI ... 1NG 

_TEn ~ SWME fUI. IlETM((H II( [ASI 
I .... MCI II( 000II 10 IlOOII ~1.2'M(( 10 • 
I(IIiHI rJ' .. csuoroa L'T(RI MCI 2'M(( 10 • 
I(ICHI Of 12" lCONCUL£lI LAT(Rt 

IlOOII 519 

I. • _CONI_T SNIll lIE ESlJaISI(O 
CONSISTING fW • SIIQ.£ L'J(R fW , .... PO. T(THll(l( 
_IINC.' I(CATW[ PR(SSIJ1( EICl._ sYSTEM 
5MOlL lIE EST_O AS IlESOIIl£O II 
SECTIONUI!I REl(l)AllOH ..... 

l. II( PORTION Of TI( (ASI .... L.IlElM((. II( SOOIH 
I .... MCI ST~ 00CIII1UIIE. r M(( 10 .1(1iHl 
fW 8'.5MOlL lIE I(P' vlOUI£/I MCI II(N MEl WPEO 
.IlH .. <I'f'IIOVED CU:..: SQ.UTOI. 

..................... 
, ... "'-AlCI 

au .. IIICftIO WAftIl CGUIItY .-om ..... ~ 
1::1"111

'''' __ J. =x I: lelia! ' uu....... __ -5Ff"V" ' .... aIC1 .... r:J 
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1 
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1 
1 
1 
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1 
1 
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1 
1 
1 
1 
1 
1 
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I SCOPE OF WORK I : 

1---­
I 

628 

QASH[P LI'€S Ir:= =-
O(NOTt WALlS 
'0 8( A{OIOv(O 

.oI"EII 111:_'. 

J4',0· 

2" '0" 

$(( Ot:l"l . , ­
I)WI; Ol . ·o-.,el -A" 

c::~ R INI 
629 621 

~"-- SIXTH FLOOR SHAFT PLAN 
1101 TO SCAOLC 

fLOOR 6-

~ PIICR 10 P£RI'_ tICROII(l,OCICJl /l[1€l)A100 
PIICCClIlII[s" THE COOlllUlClOll ~ 5[." IU 
CAlIICAl P£N(IRAIIOIIS"" OI'OINCS 10 IHE WOlle 
«A WlIH A _ ~ lItO UlY(115 rtf 6' . 
PIll Y(Ttn'LfIC, "" 9ULL I[ fl£5PON5a,l fOIl 
(~ ~ «'IS ME 1001 £>1'05(0 TO IHE 
1ICIIOIQ,0CICJl COIT_IOo IlI..c IHE 
1O[D:l10l 

2 /1[110"" lIfT IICII 8£'1.[11 hE 8011011 1llE1" 
-...ollRAQ< MID IHE CC!CRE IE FLOOR: 11:111(£11 
IHE lOP 111[1,., fIIHOI IRAQ< ..., IHE SIRlJCrlAI"" 
0[00..., 1I:III{£Ij ' HE 1ol I,ll SIUl ..., £ITtRlOR 

COItCJI(T( '''''L. 
1. THE CONTIIJ(TOII 'iiW.L -z£ OUSI (;(MERAIOI 
..., U5l IH[ IolIHOla,OCllS QUTLIIlO II CoW'I( fOIl 
OUSI I'II(Y(IIIOI ...,!i\.f'I"Ii(SSI 

4 ,.,l fl£IIO'tIl.S ..., OIH[R CUfMIIC PllQC(IUIES 
')HIll II: COICIUCI[O AI NQll 11: . 11(01 THE HOIII5 
rs ~ "" _ ioOO MI, HEGAllYE ,." PI\(S9.II( 
£0IF\I(lI1 ~ II: [~ WlII4 A tOA FUEII 
MID II\5OUIIIi(D OUTSIDE Cll lHE ,"I..: 'll£N(y(R 
PQ55lIU. OIHEIIIII5( DI5C)IIIfII;(ll 'IIIOUCII A 5[CQIC) 
HEPA ruOl ,,01III(/I 10 P£IIII1 II[CIIW, 0'01 rs 
,." IISIO( IHE IU,DIIG-

" 0ItC( !HE WOLD HIlS BaH REIIOy(o "liD o,.(AIIMC( 
HIlS 1[01 AOtt:'<f:O, "" THE SIAII(O SlIIf:ICES HAil'[ 
II:EII 0,.[,-':0, THEN II£WOYE IIll PIIIITIT\OII 'lI,l5, 
OOOIIS ..., DOOII fRMl[S, tllC[Pl IHOS( IfIO:H) THE 
(l(YAIOll COlI[ "liD STMnI£ll. 

6 CUI " vr GAP II: 111(£11 lHE 8011011 OF IHE 
~ 8011AD "liD COOI£T£ O[CJ(, fll THE GAP WITH 
" l ' HR FIII[-ttAl£O CAI,I". " THE _ PMrTlTD 
',.,LS ~ THE (l(VAIQII talE "liD SII1IlII(LL 
COAIIIOOI'l 

1 ~"'I U(VAIOII CI)A£ [a1(AIQA ..., SIMnI£ll 
COIIRf)CJIII WIlli IICl.O KSlSI <fel P.IIIT. 

e f~ AND t61"'-l rlll[ -RAIEO ACCESS PAI€lS fI 
lIE aliTER ~ rH£ JIORIH ..., ('lSI ru:VATOII COlI( 
Wll.l lHE 11011011 Cll Of: PMEL SHALl fI( 10· I8OY[ 
IH[ fLOOR OIl 1001 P£lClRAT[ IH[ ~I LIIU. "" 
0(1" 11" 011 owe 0" -0-Alt1-l.11. 

IlOOII 627 

I, lHE COIIIlACIOII 5HoOlL PRO'IU rCDllONoOt Cl,[fMIIC 
PROCElUIES III) I'f'{ IISI,AIOo II[WOv,Il/AEPL:lCElI(JC1. 

2 ~TEU 111 LIIlIIII ft[l aF II""" 2~ llllllll 
r((1 Of ... AIEA SIM€O jl()l0II COIl_lEO 
o.,l£O III} HEAIIIC .0IER PfI( IISI,AION 9IAlL II: 
IIOCMD III} AEl'I,lIC[O. 

IlOOII 628 

\ A lINaJjl .... 1I1 5IUU II: EST /IIlst:O COIISISlN: 
Of 0 SIIQ.[ l AVIR rtf . ' . PIll VI IHYlO€ 5IU TN;.. A 
I€GAJIYt PfIlSSUl( (1O.OSIII( STSIOi 9IAlL II: 
£SI/lilISHEO 'IS O[SCIIIfl(l) II 5[CIIOll .1,9 IO[\XAT\OII 
l1li(1\.. 

2 THE USI t{L(VAIOII 5lUiU.""l, II' 10 A H[OIT rs 
4', 5IUU II: H[PA ¥~ ..., THEil WEI Wl'ED .. 114 
.. ~ Cl,tfMIIC SQ,UIOI. 

l, It( SOIT" I(l(YAfOll 5lUill IoU, II' 10" H£QII 
OF 4', 9IAlL II: HEPA ¥N:WilO ..., THEil W£1 Wl'EO 
wmt Itf N'I'fIOYEO Cl,r-tC SOlUIOI. 

---­.- ,.,.. ............ ~., ........ . ..,.---
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jO··O" 

?1"· 0" 

J~l'::t~l~~: .i1 

728 

='-= Y !A11 IlASHI:O LINES ~ 1== =1 ~_ 
O£oeJT[ .... l$ 
1011£ A£_O 

.., 1 £11 A£.tI[QA 1I0Il 729 727 

+".. SEVENTH FLOOR SHAFT PLAN 
IG' lO5C.4U 

SCOPE OF WORK 

'-LOOA 71 

, fIMIOjI. 10 PfN'OAIIIftC UICR08IOlOClC"I. 
AI£_IIDH PIIOaOUl£S, r..: CONTlUC10ll _l 
SUI. AU 0II1e"l. PE":TRAIIO'c$ /IIC) QP£NI<C'S TO r..: _ /III(~ IIITII ~ -.. or TWO U.lEI!5 or 
. .... 1IIl.'I'('_E"' . /IIC) 5M'U lIE Al£5PONSIILE FOR 
EIC$IIIINC ~ M(O$ /III( oeJT (l<POS[l) TO IIf; 
UICR08IOlOQCAl CONT _roo 0UII0C IIf; 
AI£~~'ION. 

2 REMOVE IIHY ..:II IIElWU" IIf; 8011011 II( rAl 
~TfllIO</IIC) TIC: COI<KlE FLOOR: 8£IWE[H 
llf; loP ~Ul. II\JOIH(III TRACI< /IIC) It<!. SlllUCTI.IUI. 
OCOb/llC) 8£TWE[H TIf; ~T'" S~ /IIC) OT[_ 
~I[."I.L 

J. It<!. COIIllUClOII SH/IU -n OUST 
CE"'lJAllON /IIC) US( It<!. wtrl1OOOl.OQ£S 00ILo<O 
.. ~I( fOIl 0USl I'II(II(J<'II(JM /IIC) 9..O'I'R(S5ION. 

4. /Ill I1(lOOV/ilS /IIC) 011f;1l Q.E_ PRO(.:[l)I.fES 
5HoIt.l 8£ COoo.ICltlJ AI ItCHI 8£IIIf.E" r..: lOllS 
or ,~OO "" /IIC) l«l ... , "'CAllY[ OIl PIIlSSIA. 
£~"' so..ou 8£ (~ 1111"' II(·P' r ... 1tJ1 /IIC) ~ OOr5lO£ or rIC: eu.CICO __ 8 
POS:58.C. OT":_ 0lS0I0IIICXlI THIIOUCH A S(CO!C) 
HEPA r,IEII II ORO£R TO POUI Al£Clll:Ll..ATIOII or 
MIl II$1II( IIC: eu.DIIC 

~ CIHC{ Til( WOLD HO$ 8£01 Al[)l(JVEO IICl 
Q.[NIJIIC( HAS 8£[" N:!t(V[0.1ICl 1l4[ 51_0 
SIR oa:S HAV[ 8£EH Q.(IIHOl. '1f;I< IIOOOVt ALL 
PARTITION WAllS. OOOIIS /IIC) 000II fflAll(S. (laPt 
IlCJ5[ oIRUCI TIC: tUv"OR COlI( Ale> SI-cll 

6. CUT • IIr GIl' 8£ lWEEN Til( 8OTTOII or IIC: 
~ IIOMO IICl ~'( OECH. ru IIf; r.AP 
IItTM • l-\fI ffIE · flAIED CAlA.K II IIC: AI£-.­
PARTlllOII .ALlS IIIIQJC) r..: EL(v,,01\ COlI( /IIC) 
51_LL CIlIIIIOlII 

7. P .... ' n(VAIOR COlI( UI(RI()II /IIC) SIAfI'tIUl 
IXIIROOR 1II'lt IIOUl Al£5ISTIIHT P .... I 

IS. n_ MCl 115111lL fllt ·RAIED 1ICC£55 P_LS II 
JH[ CCHltR or IIf; _I" /IIC) (0$1 (L(V""OII COfI( 
.... L THE 11011011 or JH[ p~ SHoll 8£ 2'­
_ It<!. fLOOIl 00 oeJI P[H[IIIAI"[ Ilf; 5HM"1 
LIt(R. 5Il O(T" ..... ON owe O' . ,D·neT ·',l 

IIOCIO fir 

l II( COIIIILtCIOR SHIll PIIOYQ£ /IOOI11ON.It 
Q.(_ 1'IIOCC"":5 /IIC) pft IISI.LAlIOII _"I.I 
I1ll'1.A((II(NI 

2. __ lilY J LINE,'" ruT or III' .'IEA 
51M€0 _ corn_lED ClW.l.EO IICl I(ATIIC 
.... '£11 PI'( INS\I.AIQI 9Ull 8£ Al£1CIYE0 IICl 
II(PLAIXO. 

IIOCIO 111. 

\ ._CONI_HT 9UlL 8£ CSt_O 
COII5ISII1C or ~ 5IQ.£ L'I'{II or ._ 
PQ. ytTHI'lO€ SlUTIoC. .. II(r.ATIY( Pll(SSIII( 
[HQ.O!UI( srsTOI 9Ull 11£ (ST .... ISIt:O 0$ 
O[SCIIC'D II 5(CllON ILl I1[II(OAJION IIII[A, 

2. II( I'ORIIQII or TI( W(5l _U ClWEEJI lHE 
CI8.£ TRAY IICl IIf; _TM .Ill. LI' 10 • 1(011 
or 4'. HAU. 8£ If;PA v...:u..o .. TIIEN 11£1 ..aJ 
"I" M .tI'I'IIOV[O Q.t-.; SOlUllON. 

1. II( SOUTH • . Ill 181M: II( IlQOI! 1'0 fIOOII 121, 
l'1IIO( TO' H(O,CI or J'. H'U 11£ H(P' VACIUI[IJ 
Mel IH[tIIJ(I" WIPED .TH .. M'FIIOY[I) ~ 
SOlUtION. 

IIOCIO 121 

, • _corn_.l _L ..: £S111L1S1t:ll 
COII5ISlIIC or A 5IQ.[ LAT(R or ..... 
PQ. 'l'(TMllEHE 5HE"£IIIC. A II(('.ATIY( Pll(S5I.fIt 
[HQ.O!UI( sYSIC,. 9Ull 8£ [ST'ILlSM:O 111$ 
O£SCRIII£O 1M stCtION •• IIOIEI.arlON «A 

, . THE [oS'! I[I.[V.IOII ~1I • .ItL. LI' 10 • H[f;HI 
or 4'. 5HAU 11£ HE" v...:u..o IICl I":" 11£1 _0 
1II1H.. ~ Q.~ SOlUTION. 

J. ,..: SOUTH IIl.t~AlOA 9tM'fI .All. LI' 10 • 
1(011 or 4', 9UlL 8£ ":P. V&CI.UIED MO TI(N 
WEI WIPED .IH" AI'PIIOV£O Q.[.IMC; SOlUTION. 

................. 
"f\,eM 

.tiICJ 
........... a-n'-' ........... 
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~" O-

2r·o-

SEE DEI" " .. -
owe OT.·O· ATeT · A" 

827A 828 

045HtO LIt«S ~ 1= =. II::":: ~ ~ 
DENOTE .... lS 
to 8[ R(wovt:o 

"- TER II(UEOIAloOH 829 827 

'\~ EIGHTH FLOOR SHAFT PLAN 
1101 TO KALe 

SCOPE Of WORK 

rLOOR ~ 

I. PtI'()II to P(Rf"()fIWIG WlCROIIIOI.OCJC:OL "hl£OtAtlON 
PIIOCEOlJI£S. tHE CQOIrRJlCIOII 9I.ti.L 50(. IOLL_ CRITICAl. 
PEN[TRAIIONS ~ oP(...c;s 10 IN[ WOIIlI' AREA WITH A 
_ Of TWO LAYERS Of 5· ... POLTETt1YlEN[. ~ 
9I.ti.l tIE II[~E FOR [1iSURWC .ooJOMNC .oA£,os 
ARE NOT EXP05tO TO tN[ WICIIOIIIOLOCJC:"'-
COIeT _,&lION 0tJI\INC THE 1lEWi:000TION 

2. 1I[1IQvt: AM Y WCW 11(1.((" THE 8OTlOW IoI(t",­
fllN<[R/TftIICl< ~ lHE C(lHCJI£,( fLOOR. 8("1W(£N lHE 
101' weTAL lI\.N<RITRJIC" ~ IIC SIAUCTUllOL DEC'" 
..,., II(TW((H THE UETlOL 5n.o ..,., EXTE_ COfCRET[ 
.... L 

l. THE COHTRJlCTOR SHALL ~E DUST CCHERAlION ~ 
US( THE UETHOOQ.()Q(5 OUlLtN(J) .. CMFI[ FOIl DUST 
PREVENTION ~ SlJl'PllES5lOH . 

• ALL R[wovALS ...0 OTIC" ClE_ PIIOC£~S 
5H<Ill 11£ COI'ClI.Ic-TEO .T _T II£T litE" THE _ Of 
I~-OO PIlI ...0 6«1 .,. NECA1lY[ NIl PRESSUII£ 
(OUPICHl 5KALt 11£ (~O WlIH A HEPA rl.IEII ~ 
~C OUTSIDE Of THE 8ulCINC WH(N[V£R 
P05'S8.£. OTI€R'WIS( OISOINIG(O THI!OUQt A SlCOtCI 
Ht:PA fll. I£A .. OIIOCR to PEIIOIT A(ORCta."tlON Of NIl 
I0$IO[ tIC 8ulCINC. 

~ 00<t THE -'0 H'IS BEE" II[WOY[O /VG Q.E.oRMC[ 
HAS tlEtN JlC>Cvt:O, ...o TIC ST MH[O SUIF ocrs .... VE 
II£[N CLt_O. TOCH R(WOY[ ALL PNlTllION .ALlS. DOORS 
...0 000II rfUU;S. EXCEPT THOS£ NIQH) TIC ElEVATOR 
COIlE ~ ST NllW£U . 

6. CUT A 112- CAP II£TII((" TIC 8OTTOW Of THE CYPSUIoI 
801IRO ~ COHCII£TE DEO< . ru IHE CAP WlIH A 2 ·.-! 
TII( ' R"TEO CtU.IC .. IIC R£WMMC PMTITION .IOLLS 
MOlIC) THE ELEVAfOll COIIE...o SIM!W(ll COfIIIII)C)fl 

7 P_I £l£V;IITOA ellA( (XI~ ...0 STMIW£U. 
~ WI''; -'0 ~MI P ... I 

~':=R ~ ~~~::~T~ASf=~E~ .. ~~~1: 
.lOLL TIC 8OTlOW Of tHE PAH(l 5H<Ill II( 2'- JIIIOyt 
TIC FlOOR. DO NOI PENETRATE TIC $kIIf"T LtO(.II. 5« 
DEIAII. T ON owe Ol.·O·"ICI·A" 

ROOW 1121 

I TIC CDNI"IICIOR 5HALL PIIOV« ~IIONAL CLE-.c 
PROCttkJR[S ...0 ~ ~ .. IION A(wov",'R(1'\.ocrweNT 

2 APPIIO_ TEl Y • Lf<£oR fO: T Of Ir .A T[R 5 T MH[O 
...o/tiA C()HT-u.no CHI!.UO ...0 ICAT ..... "'EA PIPE 
IHSIL\TION 5H<IlL II( REMOVED ,If() 1I[1'\.1IC[0. 

~829 

I .. _C()HT~"I SHIII.l II( [ST.tQ.ISHCO CONSIS' .... 
Of A SIiClE vYER Of e· .... POL YETHYLEN[ 5H(£I ..... .. 
N[CATIII[ Pll[S~ ElIClmul( SYS 'C" 9I.ti.L II( 
ESUQ.ISHCO AS DE~O" SECl~ at RO«'OIATIOII 
.oA£" 

1 THE PORIION or THE ~T .III.L, II£'II(£H It« SOUIH 
• ... L ...0 S"'''lI(ll _RMI[. 2" Il1O£ TO .. HEICKT 
Of S·. 5HlOi.l 11£ ICPA VACU.JoIEO /VG TIC" WET WIPE:O 
WITH ... APPROVED CLE_ SQ..UTION. 

l . l HE OI)JIIC[NI SOOIH .... lJ_ !HE soorlCAST 
CORNER wrsT.IIRO. r Il1O£ TO .. HEICKT Of 1t.5KIU 8{ 
HEPA VAOJlJU(O AIC) !HEN II(T WIPED WITH ... _VEO 
CU ..... SOLUTION, 

.... ... ~ 
AIel ........ __ ca.l .. _ .-...... 

---- - ----- - ---------- _______________ __ _____ __ _ L ____ _ _________ _ ______ __ _______ ___ ___________ _ 
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111 III ..... ~ 
lilt Or.·tHlel ·1II 

928 927A 

OAStC:O LINE'; ~ P=:'~ ~ ~'.iiiiiiilo.o!l~ 
IXIoOIE •• US 

f a lIE I!DIOy(O 
N"TER 1I(M(IlU>JIOIO 

"~ 

929 927 

NINTH FLOOR SHAFT PLAN 
NO I 10 SOU 

SCOPE or WORK 

nIDI., 

I. PIU 10 l'Uf"aIIIC lIlIB1oc:a. II(I[D&JD I'IIUQ]U(S. II{ 
CIIIIlIICIOIIliIiU !ll lJ. emu. IU£ltilDlS., IJ'OICS 10 11( 
.. _A ~ A __ CJ JIO tAlllS r.f ~ I'll T[Itm.Ol" 
liIiU .. I(7OIlS8I rOl 00-; /OOIII;..s _ 1111 £lIWD 10 
II( w:aa.oc:a. OIII-'D UIC 11( ~ 

1. I(IQI( -r a .l1mI II( IOJJCII 11(1-, 1Ul(ll1lO., 11( 
CDOIII nIDI: IlfllIl 11( to' II(lJl IUIOIIUDI ., II{ 
SUlIM Ilo.., .1.rJ! D( 1(1. SIlt) ., (lit .. a.J(1I 
.. 1. 

l II( CDlTlAClOIIliIiU .-n MI alOAlOI III US{ II( 
1(IlOIO.0I;(S WIll(D • !;.W( rOIl MI "'0'" ICI !lJll'll[S5IOl 

4, lJ. I(III'/ItS ., 0110 Qc.c fIIIOIIIU(5 liIiU • COCU=IlD 
AI 1011 IIfTI(()I II( IWI!i CJ IIGO.. ., 6.aJ III I(WIII( • 
Pl:S!1t( (CINlII liIiU I( [~IlIH A lOA f1.1U1 ICI 
~ WIlli CJ II( .... II(J(lO I'O!li8..E,Oll(l!l!l 
IIISiCIICCD IIIOQI A '!IQIID I(PA fll[l • GIll III lUll 
I(tm.UJD (J • II!iI( II( II.I.OIC. 

So ocr II( 111.0 HIlS I» I(OEIl ICI Q.(.4MU HIlS 1101 OE'ltD. 
., II( 51.., iJrm!tll( UlI CWICll.II(III(lDI{ jlJ. ,.Ula 
-.us. OIDIS ., IXUI fUlS. DIIPl IHOS[ ... II( Ul'IJJOI 
COIl ., S1l11lU 

, aJ! A 117 CII1 V10lI II( IOrrCII (J II{ CII'!iJI IOoWI III II( 
CDOIlI 1lCII. ru II( CI' .IM A 7-11,. -IAIID Willi( 
o...l'MIlID 14J,S'" II( ntfAlOli COIl ., SI-.ro.t CIJIIIOII. . 

1 PlIO (l(V1I0II COIl (lItD ., SUlIIlll WIlD .rH 111.0 
IIl5ISlllfl , . .. 

I.f\Mi14 ., lSI'll ,..-il1lD IICIISS PlI(lS 1 II( alll£1 CJ II( 
~ .. £oI6l ntYAlOli aJl ..... l II( IlIlCII II II( 1'80. M .. 
14·.eIi( 1If: flOlR DO 1lI1 P(J(IIW[ U( 9WI lIU '!I[ II I .... T 
~ lilt DII ·O·lICHn. 

m!21 

l IN[ CDIlI.C1." i40U PRMl 110 .... a.l'- PIOlIUlS III 
!If{ 150101 1OOW1l1ll(J'UC(l(Jl1 

L "",-IU T 4 l •• ITtl (J II' I AIlJ S1«O lIIOIlII 
DIll ~m OI.llD III H[AlIIC I JJ(J !If{ II!IUI" SIItlIl( 
I(IQj(J) ICI IIJ'lW 

... t18 

l A CUlT ... ' ., l((;ltlW( M:S9« UIlOSUl 
STSTOI liIiU • (SI*OO .-5 IlSCJIll) 1 5l.ClD U 
I()(lIlII)II .... A 11:0111-'01 l1li liIiU • 
rsl.fKI) 016 IlSCJIll) • !lCTOl aD IlDIII~ 

2. CUMJ' III lEa. 11 10511.1( ICI 1ICIQIl0lXA. 
CIIIf-.JtO GII'U 1OIIl..' un., ISUla 
• II{ Dr. AICI lIDS 1211 ~ IlIH II( 
QIIlJ(S (SI.e.8(I) tr II( I(W na 01' IlPMIIOl 
(J IUIlI OfIlilCO QIIlJlS ~ IISS£S3OI AlII 
IDmAlD IT 1lJO. ICIOCI OIIIIDIlIIIS ~(I 
IS{l AII.tOIDI •. 

.1 IlIIIM ., I(PUCX GII'U IOIIl. 9UF I lIU. III) 
II51U/III 101"-; 1PNIWII1l' J1150JIIIl rill 

A II( £ASI G(YAICI 9W1I1Jll.'" 10 A I(OfI 
IT )' $JrC( lA'I9I. r. 10 • lOKI (J 41' 
ICIIIIW lAIUI.III nil 10 • IOHIII 4' 
IWI UOI, 

.. II( SIll" G{YAlOII 9W1I UL IT III 10 A 
I[Qtl (J ),l9IJlIC[ l.'1'OII, IT .. 10 A lOKI IT 41' 
ICIIIQJl£O LA'IW." 1'111 10 A 1OKl' IT . ' 
CSWI !JOI, 

t TIl U".UI CIlLIII .. (l1l05Ul.~ D( 
UI" M1.". 10 'I(0Il CJ J'$JrC( lAlOI. 
". 10 A JO:HI II 2V IIXJClA.£D l.'M. III 
". 10 • JO:HI IT rcswi lIOt 

o II( II($! 1Jll,3'l1I: 10 A ICOiI rt J' 
$Jrl({ LATDII.1I1l 10 • tmtl IJ 
21" tCIIClJlm ll'/Pl. III rill 10 A 
I(OfI 11 t ISWl LIOJ. 

t Q.(YAIOI M I llO 1UIIIf. III 
IIO'UCDOl 1(u:5 tDCIIDIoIla 
alit II( n(YAlOIL MI11lMr CO III 
• lurt 10 soo.u UIItlI 
Q.(Y1I0II~ • • 

-. --... ~ ... " .. aICJ . ... _ .. __ C1U1111' _ ........... 
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30' -0-

21" 0-

~ ~T'~·-:~~t ..... 

1028 

~':l1f~fES -t-f=:=t ~~ 
N"TE:K.:~i..¥&. I ~ 1029 

+'.. TENTH FLOOR SHAFT PLAN 
NOT TO SCAl.( 

SCOPE OF WORK 

rlOOl! 10< 

I. PAOI 10 P£RfOflllt(; IICII!IIQ.OOCIl ROl(MTIJII 
PIIOC£lX.fI(~. II{ COlfIA./lCr~ ~l SOt ... l CIllCll 
P£I(IRAIOIS 'It) ms 10 II{ WOiK 11«1- "IH A 
....... ~ TIIO LA\' (J" 6 .. PQ.y(IKTUI(, 'It) SH.II.I.II: 
A(51'Q1S8.( fill (ICSUI ~ NI( AS NI( NOr (XPO${O 
10 II{ IIOIIQ.OCIC.II. CONTIlllNATQI ....... II{ 
A(1EllIA lION. 

t ROllY( afjT IICII I[fw(lN II{ 8011011 1(111. 
IUf(RlTAACX 'It) TI{ COIfCR£IUlOOR:. BCllEEH II{ I'" 
1('1( RlNI:RlIRJOC 'It) TI£ SllilCllIUI. 0(00 'It) e£T1IEEN 
11{ 1(1", STLO 1M) [xTERIJR CIlNCR(T[ .I(l. 

l . II{ CONTRACTOR SHN.l -rr rusT C(!ERAIOI 'It) I1.i( 
~ ~~s MlJ(O II CMf"f fOR rusl Pll[Y(NrOl 

COOl; rro Al MClIT I[ [II fl( tOJ!S (J" 11 00 PM 'It) 
~ All R(1IJY1Il5 'It) O~R a.rMIC PIIOC£lX.fI(S SH.II.I. IlE 

64lO All. I(CATM MI ~ (OII'I(NI 9(.ttL IlE 
[OUff(O 11111 A I{PA f l lUI 'It) OSOWIIIO oorsu (J" 
II{ IlIlI»IC II£I(Y(A POSSIU, OTI{R'MS[ 1XSCJiN!G[0 
TIfnIGII A SEC(JCl I{PA. flTEll IN OIU:II TO P£RMI 
A(CJIl.lAllON (J"" IHSU TI{ 1lIl1»IC. 

S. (II(;( II{ 1IOl0 HAS 8£E~1IOV£O K() Q.(IIIM:£ lIAS 
BC II lOt( D • .IM) II{ ST SU8' IIC[S HAil( II:EN Q.~AI(DtT~ ~Y( I(l P mIMI .l(l~OOORS K() DOOI1 
~~UXCEJ>I HOSE AAOIJC) II{ U(VA! COl( 1M) 

6 C.UI A V2" CN'. 1lE1W([N II{ 8OnOil ~ II{ ~ 
IIOJIII) M(I II{ COICJV[ 0(0l III TI{ CN' IIITH A 2·1!R 
til( ·RA1ED CAIU II Tit: A£lI,lMIC PoIIUlTOI IIlLS AAOIJC) 
TI£ ELEVATOR COl( Me srMlll(u. 
7. PM/I Uf U[VAI(JI COR( EJltlllOR III) SlAfl'l£U 
COIIIiIIOR IIIH 1ICl.0 A£5ISI.IIIT PoIIIN!. 

s. fllMSll 'It) IISUIl fIlE ·RATEO .ca:ss PAl(LS II II{ 
COlTER or Til( dl" 'It) EASI EL(VI,TOR C(JI( .... l. II{ 
8OnOil or TI{ PAI(l ~l IlE 24" A8QV[ lJ( rtOOl. 00 
HOT P(I(TAAI( 9IKT I.IC:R. SE( 0( I ~ "8" 0If owe 
OT.·o-AI(l ·An. 

/!QOI 1128 

1. A COIfI Mlll£NI II(l I(CAllV( PRl:SSlII£ EllCLOSI« STSI(II 
SHN.l IlE (ST_ISI{() AS 0(SCJ&0 II SEtTlOH 11.9 
AElClIAflON Ni£A ... O(CONI_TIOH tHl SHN.L IlE 
[SI*1SI€ll AS OESCRmlIl SEcrOl IUIOECOIfT_ lOl 
NitA. 
2. Q.£.w.I' K() ROoIOVIIl ~ 1IOTS1IJi( 'It) IICIIOII(lOOCIi. 
CONr_IEO GTPS.II 1IOoIRII. SlWI llH£ll. M(I 1HSU. ... 1OI " 
II{ 011 AIel IiOOII 102Pa.1I /lCCOROMa. .TII TI£ CUO(U(S 
[SUIlISI{O liT II{ 1(. YOR!I orr OEPIIRTl(!ll rs l{.ItT" 
("TIll ED anuf:S 0If ASS{SSllENI III) A(I(OIAIIOH ~ FUIQ 
IN IHDOOI1 (1IVIfItM(H1S IGNII'£I AITIO€D 'It) IOJI'OAAfEO 
I{IO BT A(r[A£1Cl Isn AIT /lC)ll(Nl Il 

3. III[ JOIII1 .I(l SlW'T lJ(A IN liS 0I11l'l1 SH.II.I. IlE 
HEPA v.tO.uG 'It) 110 lET '11'£0 'llTM NI 1fII'IIOV(0 
CLLIMC SOlUIOI 

4. A£IIOV( M(I lJSPOS( or [lISI1I1C CJiRP[ 1. 

5. AEIICM M(I REPllO: GYPSW flO,IIAO SHK I l~ M(I 
IHSU.AlOl IOI~ 792 SOlJIfI( rEEl. til[ dtH lEvAIOR 
SMM'1I Wil L. 22' 1IU rOR TI{ fll.L 1{0fl. r.iUif LATER. 
COIaIll£D LATER .1M) SlWI llH£lll. 

... Flo. 
AICI ....... __ ..... -.n ...... -

.J 
I 
I 

L- _____________________________________________ i ________________________ _ _______ ___________ __ _ ~ 
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1 

«SURf ACE I LAYER ~ /e" ffi( RATED 
CYPSUO .ALL 80_ 

(CONCEALED> LAYER ~/8" FIRE RATED 
CYPStM W .... L BOARO 

2' 11 2- SHAFT WALL STUOS WITH 
SOUND ATTENUATION BLAN<ET 
(BATT fIfSUlATlONt 

," CYPSI,OI .ALL BD_ 
SHAfT W .... l LINER 

~ 
! 

~ 
~ .. 
~ 

THERE SMALL BE A 112" CAP 

BE TWEEN THE BOTTOW Of THE 

CYPSI,OI BON!!) AN() THE CONCRETE 

DECK. THE CI'P SHAlL BE FUED 

WITH A 2·HR FIRE ·RATED CAULK 

DET AIL A - PARTITION WALL 
C2 HOUR r~ RAT...c:;. 

NOT TO SC-ALt 

A CUT T~ SECTiON 

A NOT TO SOlE 

./' 

./' 
./' 

./'./' II'~ 
e 
~ "-

"-
"-

"-

OOOR III)TH ' 12" 

fRONt (trYAJeN 

IIOT TO SCALE 

." 

"­
"-

DETAIL 8 - INSULATED FIRE RATED 
ACCESS PANEL FOR WALLS 

""2 HOUR FIRE RATING> 
NOT TO SCALE 

1 
I 
I 
1 
~ 

I , 
1 

, 
~ _ _ FIN I k __ I-Mtt- _.-'. 

-----~--------------------------------------------- ~ 
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1~1::t;:mll IlhTI'.:.1i 
IDATE 

SHEET 1 OF 1 8/7/2008 
IBASIS FOR ESTlMAn; 

Remediation CJ STANOARD DESIGN 
ILOCATION IDRAWING REF. NO. CJ PROJECT DESIGN 

DTWATCT CD GOVERNMENT ESTlMA n; 
mONUNIT SPEC. REF. NO. CJ OTHER 1 SPECIFY) 

IAGl-473B 
ICLASS OF WORK IEr,vllv, II "c, HcllIS """M"'V" D. Morse 

CHECKED BY 

Itructural 
aUANTlTY MA TERIAL COST-$ LABOR COST.$ EOUIPMENT caSH TOTAL 

ITEM UNIT NO. PER PER PER ITEM 

MEAS. UNITS UNIT TOTAL UNIT TOTAL UNIT TOTAL COST-$ 

lR~rnediation 
UC"'VlIlIV" SF 4869.00 $0.10 'tMIRQO $025 $1 .21725 $0.00 $1,704.15 
Drywall, ,, 5/8" SF 275.00 $1 .08 $297.00 $2 .59 $712.25 $0.00 $1 .009 .. ~ 
Drywall "'''lallallVII 1" SF 200.00 $138 $276.00 $3.16 $632.00 $0.00 $908.00 
Batt Insulation SF 12500 $0,45 $56 .25 $0 .35 $43 .75 $0.00 $100.00 
Pipein~ation removal LF 100.00 $0.93 $93 .00 $13 .05 $1.30500 $0.00 $1 .39800 
Pipe Insulation, c)J'a .... c' "c, 11" LF 40.00 $0.93 $37 .20 $0.70 $28.00 $0.00 $65.20 
Pipe Insulation ,c)J,a .... c",clnt 18" LF 60.00 $0.93 $5580 $0.70 $42.00 $0.00 $97.80 
Surface wipe and HEPA vac SF 500.00 $0.10 $50.00 $0,42 $210.00 $0 .10 $50.0C $310.00 

Mini COl Ola;"",,,,, SF 1300.00 $4.00 $5.200.00 $3 .00 $3.900.00 $0.00 $9.100.00 
Full ContainmenJ SF 2200.00 $7 .00 $15,400.00 $10.00 $22,000.00 $37,400.00 

Paint SF 3568.00 $0.00 $0.00 $0.00 $0.00 $0 .00 
FI,,,,· ">alCU Caulk LF 775.00 $0.50 $387.50 $1 .25 $968.75 $1 ,}56 .~ 
l'lslolated Fire Rated Access 
Panels EA 14.00 $150.00 $2.100.00 $30.00 $420.00 $2 .520 .00 

Replace outlet face plates EA 20.00 $0.75 $15.00 $0.30 $6 .00 $0.00 $21 .00 

rlear debris bags ROLL 2.00 $4000 $80.00 $0.00 $0.00 $80.00 

EA 1.00 $0.00 $1 500.00 $1,500.00 $0.00 $1 .50000 

Dumpster EA 2.00 $1 ,000.00 $2 ,000.00 $500.00 $1,000.00 $0.00 $3.000 .00 

Elevator Technician HR 16.00 $0.00 $25.00 't400 00 $0.00 $400.00 

Supervisor HR 40 .00 $000 $87.60 $3.50400 $0 .00 $350400 

rrew HR 40.00 $000 $82.80 $3 .312 .00 $0.00 $3 ,312.00 

DuctTa~ ROLL 10.00 $10.00 $100.00 $0.00 $0.00 $100.00 

Npn",tivp air """"hinQ wi filter DAY 5.00 $0 .00 $0.00 $100.00 't<;OO 00 $500.00 

Dehumidifier DAY 5.00 $0 .00 $0.00 $35 .00 $175.00 $175.00 

HEF'A vac DAY 5.00 $000 $30.00 $150.00 $150.00 
SUBTOT ~L = $ 68,710.65 

Night UII'C'C' '"a' 25% 17,177.66 
OH&P 25% 21,47208 

TOTAL = $ 107,36039 

I I 
FAA Fonn 4450-8 16 .. 7) FAA AC 77 ·5269 



1/11/99 

Pur ose 

APPENDIX 1. FORM 3900-8, FAA PRE-CONSTRUCTION AND 
MAINTENANCE PROJECT SAFETY AND HEALTH CHECKLIST 

WOO ". 7 
Appendix I 

This checklist is intended to be used as a tool by RElCOTRs, designated facility POCs, or SSC managers who oversee construction and maintenance activities 
that potentially have Occupational Safety, Health, and Environmental (OSH/E) related impacts on AT/AF operations. This tool shall be used, as appropriate, 
during critical phases of construction and ma intenance activities (e.g. the pre-construction meeting , 30-60 days prior to commencement of work, weekly/daily 
construction meetings, etc.). Emphasis should be placed on using this checklist as a tool to assess as well as reassess hazards as the project progresses . 
Specifically, this checklist is intended to: 

Promote sensitivity to potential OSH/E hazards associated with projects and stress the importance of not disrupting NAS operations 
Assist in identifying and validating potential project hazards and associated risks 
Assist in preventing safety and health incidents/accidents and facility shutdowns 
Ensure appropriate contractor measures and controls are in place to address potential project hazards 
Facilitate discussion with the contractor regarding plans to prevent/minimize potential incidents/accidents 
Enhance coordination between OSH/E professionals , project personnel and contractors 
Facilitate review of critical FAA OSH/E procedures with contractors 
Raise OSH/E awareness 

- This checklist re/les on the training and professional judgment of the user. OSHIE personnel should be consulted as needed, 
- A facility POC with a thorough understanding of facility procedures and equipment considerations should participate in the site walk-through. 
NOTE: For small procurements (e.g. credit card purchases) and internal FAA projects (e.g. field maintenance party projects), without speCifications, 

contact the de OS · . 

Project Name and Description: 
ProjectiActivitylTask: 
Planned Start: 
Expected Completion Date: 
Contractor Contact: 
OSH/E Contact: 

POC: 

Asbestos Contingency 
CritIcal Power Systems Awareness 
Lock OuVTag Out 
Work Permits (e,g. Asbestos, Lead) 

Name: 
Name: Musa Abuzir 

Emergency Plans (e.g. Occupant Emergency Plan) 
Impacts to Fire Alarm and Supprasston Systems 
Site Walk-Through (Wjlh Facility POC & Contractor(s)) 
Hazard Communlcatlonl (e.g. MSD.Sa) 

Phone: 

Notes 

Think about your its potential hazards and risks. Consider sensitive operations and a/l facility personnel that may be impacted by 
your projects. As an example: Construction activities with potential for impacting asbestos materials in or near sensitive operations could result in 
incidents which disrupt HAS operations, For each potential project hazard indicate (with a checkmark) a level of potential risk for 
exposure/release/incident. 

Potential Project Level of Potential Risk For Notes 

Hazards ExposurelReleasel lncldent* 

High Low NIA 

Consider SenSitive A TIAF Oeerations: 
Hazardous Substances and Environmental Controls 

Asbestos (e.g. Tiles & Insulation) X 
Chemical, Gas, Fumes . Dust, Radiation X 
Indoor Air X 
Ventilation System X 
Lead-based Paint X 

Electrical Power Systems X 
Pressurized Equipment and Systems X 
Work at Heights (>6 feet) X 
Other (e.g. Confined Space) X 

FAA Form 3900-8 ( 1/99) ' Consul t with your SEeM or designated OS HIE profess iona l for additional guidance and ass istance NS N 0052-00-922-60()O 

Page I 



3900.57 
Appendix I 

4 Site Safet and Health 

111 1/99 

After reviewing the potential hazards and risks In block 3, ensure that the contractor has identified measures and controls to address applicable site 
safety and health risks (e.g. through discussions, available site safety plans, or other applicable documents). In your judgment, if the contractor has 
appropriate measures to address the potential project hazards (see block 3), check the appropriate YES boxes below. If a potential project hazard has 
been Identified in block 3 and no associated measures or controls are evident, then check the appropriate NO boxes below. If a NO box is checked, 
use the close-out date box to indicate when appropriate measures or controls have been Incorporated into the contractor's site safety and health 

Program Elements 

Sub.tances & Environmental Controls 
Asbestos 
Chemicals (e.g. Introduced 10 slle){Provide MSDS) 
Gas 
Fumes 
Lead Paint/Other Coalings 
Radiation and Electric F eids 

FAAPOC; 

Contractor; 

SECM, OSH/E Contact: 

AF Facility Manager: 

AT Facility Manager; 

Other: 

Notes 

Yes 

Name 

Notes (e.g. Provide further explanation of potential hazards, locations, etc. below and attach additional sheets If necessary.) 

• Consult with your SECM or designated OS H/E professional for add itional gu idance and assis tance 

0711 8/08 Page 2 
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Great Lakes EHS Checklist 

PROJECT DTWATCT JON DATE 07/18/08 
Microbiological 
Remediation 

DISTRICT ZOB FACILITY ATCT FACILITYID DTW 

ENGINEER D. MORSE EHS M.ABUZIR SUPERVISOR T. DEMSKE 

SIGNATURE SIGNATURE SIGNATURE 

Issue Yes N/A . No Action Items and Notes 

If YES, alwavs coordinate with EOSH Specialist 
AIR EMISSIONS Replace and/or install new emission X 1 Review CAA implementing regulations, 40 CFR Parts 

sources such as boilers, incinerators, 50-53,60,61,63,68,70,71,79,80,82,86,87, FAA 
CLEAN AIR ACT storage tanks, engine generators, Orders 1050.17, and 105018, EO 12843: Procurement 
(CAA) painting booths, space heaters, Requirements and Policies for Federal Agencies for 

equipment using CFCs or Halon, etc. Ozone-Depleting Substances, EO 12856: Federal 
Compliance with Right-to-Know Laws and Pollution 

Notes: Prevention Requirements. FAR implementing 
regulations, 48 CFR Part 23. Clean Air Act Amendments 
1990. 

If yes: 

2. Prepare and submit CAA Construction and Operating 
Permit if required. 

3. Unless specified in a permit exemption rule promulgated 
by the cognizant state air pollution control agency or 
local district. installation or modification of the facilities 
may require permits. Permit triggers vary widely from 
state to state and may encompass one or more of the 
following: maximum rated capacity hours of operation, 
location of source in non-attainment areas, and 
maximum potential to emit. 

4. Investigate federal, state and local permit requirements 
for facility. 

ASBESTOS Will activity potentially impact presumed X 1. Check Index of Asbestos and Lead Paint Surveys to see 
or known asbestos containing materials if the facility has been surveyed for asbestos. Index 
(ACM)? available from the FOPOC and ANS-500. 

2. If no survey available, then all impacted suspect 
Identify if an Asbestos Survey was materials must be assumed ACM or sampled & tested. 
done, when, and where asbestos Although facilities constructed after 1988 most likely do 
materials are located in the work area. not contain asbestos it is important to remember ACM 
Include Asbestos Work Permit materials are still being installed into new buildings. 
requirements. Cursory samples may be required - see EOSH 

Coordinator. 
Notes: 3. Review FAA Order 1050.20, SMO Asbestos Control 

Program (ACP). bargaining union agreements. CAA 
implementing regulations, 40 CFR Part 61, Subpart M 
Toxic Substances Control Act (TSCA) implementing 
regulations, 40 CFR Part 763, 29 CFR 1926.1101, 29 
CFR 1910.1001, state, and local regulations. 

If yes: 

4. Include in speCifications applicable regulatory and union 
agreement requirements along with safe work practices. 
See ANS-500 for approved specifications and work plan 
P!ocedures 

CHEMICALS Does the project require the application X 1 Review FAA Order 105017, FIFRA implementing 
of pesticides and/or herbicides? regulations, 40 CFR Parts 152, 162, and 171 and State 

FEDERAL regulations. 
INSECTICIDE Notes: If yes: 
FUNGICIDE AND 
RODENTICIDE ACT 2 Specify the use of State-certified applicators, where 
(FIFRA) applicable 

3. Specify copy of application records be provided to 
FOPOCIEnvironmental Protection Specialist. 

CHLOROFLUORO· Is CFC containing equipment being X If yes: 
CARBONS (CFC) replaced, installed or disposed? (I.e. 

refrigeration systems, Halon systems, 1. Review FAA Order 1050.17 & 18 and 40 CFR 82. 
HVAC systems. etc.) 2. Replace with non-CFC equipment. 

3. Recover & recycle existing CFCs. 
Notes: 
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Great Lakes EHS Checklist 

Issue Yes NIA No Action Item and Notes 

COMPRESSED GAS Are compressed gasses utilized? X If yes: 
1 Review 29 CFR 1910 Subpart M. 29 CFR 1910,101 and 

Notes: 29 CFR 1910.169, 
ENERGY Install new lighting. HVAC. or X 1 Review Energy Policy Act of 1992 and Executive Order 

environmental controls? 12902 & 12759. 12844 Federal Use of Alternative 
Fueled Vehicle. 12845 Requiring Agencies to Purchase 

Notes: Energy Efficient Computer Equipment that require 
energy reduction in all Federal buildings by 2005. 
Review FAA Order 1053,1A. 

If yes: 
2 Ughtmg. Use energy efficient system with electronic 

ballast 
3. HVAC Use energy efficient equipment 
4. Controls. Contact FOPOC. Energy Manager. 
5 Buildmg/Structure, Contact FOPOC, Energy Manager. 

ENVIRONMENTAL Acquire. lease and/or dispose of land X If yes: 
DUE DILIGENCE property? 1. Review FAA Order 1050.17 & 19. Community 
AUDIT (EDDA) Environmental Response Facilitation Act (CERFA). 

Notes: 2. Coordinate with EOHS Specialist and FAA Real Estate. 
REFER TO SOP 30 3. If on airport property, obtain Hold Harmless Agreement 

4. Conduct EDDA if off airport property or Hold Harmless 
Agreement is not obtained. 

FLUORESCENT Dispose, install or recycle fluorescent X If yes: 
LAMPS lamps? 1 Comply with applicable regulatory requirements. Initiate 

recycling efforts if feasible. 
Notes: 

FUEL STORAGE Install. remove and/or replace an X 1 Check Storage Tank Inventory available from the 
TANKS underground or aboveground storage Regional FST Manager or the FOPOC or ANI 

tank or piping? If the project is new Representative. 
construction. is an existing UST and/or 2. Review RCRA implementing regulations, 40 CFR Parts 
piping near the project site being 261,262,265,266,268,273,279,280-282. CERCLA 
impacted? implementing regulations. 40 CFR Parts 302. 370. CWA 

implementing regulations. 40 CFR Parts 112-117DOT 
Notes: implementing regulations, 49 CFR Parts 171-179 SARA 

implementing regulations, CFR Parts 355, 370 
Executive Order 12856 Delete (Land Disposal Program 
Flexibility Act. 1966. LDPFA (PL 104-119). 

3. Non Hazardous Solid Waste implementing regulations. 
40 CFR Parts 240-244 (recycling). 257-258. 

It yes: 
4. Review FAA Order 1050 15A. 16. 17.40 CFR 280. and 

State Regulations 
5. Use State-specific plans & speCifications for removal and 

installation available from the Regional FST Manager. 
FOPOC or ANI Representative. 

6. Where state and localities require use licensed UST/AST 
removers and installers. 

7. Prepare Spill Prevention Control and Countermeasure 
Plans (SPCC) for new tank installations per 40 CFR 112. 

HAZARDOUS AND What types of waste will be generated X 1 Determine if the waste generated is classified as a 
SOLID WASTE as a result of the project? hazardous waste by determining if it is a listed 
MANAGEMENT hazardous waste or if it is characteristically hazardous. 

Notes: 2. Review FAA Order 1050.17 (Chapter 12). 40 CFR 260-
Microbiologically contaminated dry 266,273,279, and state hazardous waste regulations. 
wall 

If yes: 
3 Estimate the amount of hazardous waste that will be 

generated to determine the type of generator (e,g .. large 
quantity. small quantity. or conditionally exempt) 

4 Obtain an EPA ID # or determine if the facility's ID # can 
be used for the project without changing their generator 
status 

5 Ensure that hazardous waste IS stored in accordance 
with the appropriate generator requirements. 

6, Ensure manifesting and recordkeeping/reporting 
requirements are followed. 

7. Ensure that a permitted transporter transports the waste 
and that the waste is shipped to a permitted TSDF 
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Great Lakes EHS Checklist 

Issue Yes NlA No Action Item and Notes 

LEAD BASED PAINT Disturb, store, dispose or recycle of X 1. Review 29 CFR 1926.62, RCRA implementing 
& lead paint or lead acid batteries? regulations, 40 CFR Part 262, TSCA implementing 
LEAD-ACID regulations, 40 CFR Part 745, OSHA implementing 
BATIERIES Notes: regulations, 29 CFR 192662. 

2. Check Index of Lead Paint Surveys to see if sampling 
has been conducted. 

3. If no paint sampling results available, then all impacted 
materials must be assumed lead containing or 
contaminated until sampled & tested. 

/fyes: 

4. Comply with applicable OSHA regulatory requirements 
for worker protection and EPA requirements for removal 
& disposal. Initiate recycling efforts for scrap metal or 
batteries when feasible. 

LOCKOUTITAGOUT Are electrical systems being X 1 Review 29 CFR 1910333, 1910.147 
& HIGH VOLTAGE impacted? 

If yes: 
Notes: 

2. Comply with applicable regulatory reqUirements 
including 29 CFR 1910.147 and 29 CFR 1926.431. 
Initiate recycling efforts if feasible. 

3. Only utilize fully trained personal to perform electrical 
work and lockoutltagout procedures. 

NATIONAL Does the project potentially impact the X 1. Review NEPA implementing regulations, 40 CFR Parts 
ENVIRON-MENTAL environment with respect to noise, 1500-1508, FAA Order 105010D, Endangered Species 
POLICY ACT (NEPAl water quality, air quality, wetlands, Act implementing regulations, 50 CFR Parts 402, 450-

flora and fauna, wildlife, historic and 453. 
REFER TO SOP 30 archeological sites, endangered 

species & other protected areas? If yes: 

Notes: 2 Is activity classified as a Categorical Exclusion (CATX)? 
3. If not a CATX, prepare Environmental Assessment (EA). 
4. Prepare Finding Of No Significant Impact (FONSI) or 

Environmental Impact Statement (EIS) as appropriate. 
PCBs, MERCURY, Relocate or dispose of PCBs and/or X 1. Check the PCB Inventory available from each FOPOC 
RADIOACTIVE, PCB containing equipment? 2. Determine if the PCB component was manufactured 
RADON, ETC. (Fluorescent fixture ballast's, electric before 1984. If so, dispose of as PCB material. 

transformers and equipment) 3. Determine if radon will or IS an influence at the site. 
Dispose of Mercury Switches, 
Radioactive tubes, or other hazardous If yes: 
waste? Is there evidence or potential 
for elevated radon levelS in 4. Review FAA Order 1050 14A, 1050.17 and 3910.3A, 40 
construction site? Are CFCs or PCBs CFR 190-199. 42 CFR 2011-2259, TSCA implementing 
being recycled? Are capture systems regulations 40 CFR 761 Subpart D, 40 CFR 260-270. 10 
employed? CFR 30, applicable IEEE standards and State 

regulations. NRC implementing regulations, 10 CFR 
Notes: Parts 16-71, TSCA Title III, Indoor Radon Abatement 

Act of 1988 
SAFETY Safety issues? I.e. Clear aisle space, X 1 Review FAA Orders 1050.17 & 3900.19A, and 29 CFR 

electrical equipment clearances, toe 1910 & 1926. 
boards, hand rails, stair clearances, 
safety cages, confined spaces, fall If yes: 
protection, fire protection, fire life 
safety, personal protective equipment, 2 Comply with applicable regulatory requirements. 
hearing protection, ladders, Hazard 3. Comply with 5000-pound shock load for anchorage per 
Communication (HAlCOM), first aid, person. 
accident prevention, construction 4. Insure safety boards are furnished with the necessary 
safety, etc. Signs and PPE as required for the particular hazard 

Notes: 
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Great Lakes EHS Checklist 

Issue Ves NIA No Action Item and Notes 

TRAINING Are personal required to have training X ffyes: 
to be qualified to work? 1. Comply with applicable regulatory requirements. 

2. Maintain training records on-site and confirm records are 
Notes: valid for duration of project. 

3 Provide training for all facility occupants as required by 
law. 

WATER X 1. Review FAA Order 1050 17. Safe Drinking Water Act 
Does the project involve the clearing. (SDWA) implementing regulations. 40 CFR Parts 141, 

CLEAN WATER ACT grading, and excavation of over 5 143, SDWA implementing regulations, 40 CFR Parts 
(CWA) & SAFE acres; (I acre is proposed rule and is 144-149, Executive Order 12902, 40 CFR 120-143, and 
DRINKING WATER not final) impact navigable waters; State regulations. 
ACT (SDWA) utilize equipment which can discharge 2 Review pollution prevention under EO 12856, EO 

to storm water or wastewater systems 12873 Federal Acquisition. Recycling, and Waste 
(cooling tower discharges or boiler Prevention. 
blow downs)? State and local 3. Clean Water Act implementing regulations, 40 CFR 
regulatory authorities may impose Parts 110,112,122,136.400-460, and 33CFR Part 
more stringent SWDP requirements. 154, FAA Order 1050.15A 

If yes: 
Notes: 4. Coordinate permit with EOHS personnel and agencies 

(i.e. NPDES, sanitary sewer discharge, etc) as 
required. 

5. Unless specified in a permit exemption rule promulgated 
by the cognizant state air pollution control agency or 
local district. installation or modification of the facilities 
may require permits. Permit triggers vary widely from 
state to state and may encompass one or more of the 
following: maximum rated capacity hours of operation, 
location of source in non-attainment areas, and 
maximum potential to emit. 

6. Prepare Spill Plan (SPCC) for fuel tanks as required by 
40 CFR 112 

GREAT LAKES REGION EHS CONTACTS 

AGL REGION PHONE FAX 
471 SupervisorMaureen Clark 847/294-8557 847/294-8436 
471 ROSHM Wayne Vogelsburg 847/294-8453 847/294-8436 
473 Energy Stanley Lee 847/294-8457 847/294-8436 
471 Safety Bill Jaeger (NISC) 847/294-7613 847/294-8436 
471 Safety Lenore McDonald (NISC) 847/294-7666 847/294-8436 
471 F/L Safety Bill Ibbotson 847/294-8559 847/294-8436 
471 Environmental Jose De Leon 847/294-8409 847/294-8436 

ANI Chicago Implementation Center 
430 Safety/Environ. Homer Benavides 847/294-8078 847/294-7841 
430 Environmental Steve Myers (NISC) 847/294-8419 847/294-8077 
PASS Safety Rep. Glen Fidge 616/837-6706 616/837-8285 

AGL Air Traffic Division 
510 Norm Leader 847/294-7559 847/294-8101 
NATCA Safety Rep. Taylor Koonce 317/484-6600 

SUPERIOR SMO 
EPS Bill Bader 440/774-0816 440/774-0835 
Safety Manager VACANT 
WI Hazmat Mike Diaz (847) 608-5827 847-608-5772 
MI Hazmat Musa Abuzir (NISC) 734/487 -7323 734/487-7427 
Safety Musa Abuzir (NISC) 734/487 -7323 734/487-7427 
Energy Steve North 920/490-8617 920/431-5880 
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Purpose 

FAA AGL CONSTRUCTION and MAINTENANCE PROJECT 
VENTILA TION and AIRBORNE CONTAMINANTS CHECKLIST 

This checklist is intended to be used as a tool by those who design, review and/or oversee construction and maintenance activities that potentially have 
ventilation related airborne contaminant impacts on AT/AF operations. This tool should be used. as appropriate, during design and review phases of construction 
and maintenance activities. Emphasis should be placed on using this checklist as a tool to assess as well as reassess hazards as the project progresses. This 
checklist is intended to: 

Promote sensitivity to potential ventilation related airborne contaminants associated with projects 
Stress the importance of not disrupting NAS operations 
Assist in identifying and validating potential project hazards 
Assist in preventing ventilation related airborne contaminant incidents/accidents and facility shutdowns 
Ensure appropriate contractor measures and controls are in place to address potential project hazards 
Facilitate discussion with the contractor regarding plans to prevenVminimize potential incidents/accidents 
Enhance coordination between Occupational , Safety. Health /Environmental (OSH/E) professionals, project personnel and contractors 
Raise OSH/E awareness to potential airborne contaminant hazards associated with construction and maintenance projects 

- This checklist relies on the training and professional judgment of the user. OSH/E personnel should be consulted, as needed. 
- A facility pOint of contact (POC) with an understanding of facility procedures and equipment considerations should partiCipate in site evaluation. 

1 Pro 'eet Summa Information 
Fill in the requested site-specific information. 

Project Name and Description: DTW ATCT Microbiological Remediation 
SMO: DET District Facility 10: DTW ATCT 
Project Designer: -=B:..:. . ....:..H.:..=e:..=b""e.:....:rt .... , ::.D,:.... M=o.:....:rs:..=e'--____ Transmittal #: _____ _ 
Env & Safety Review By: Date: 07/18/08 
ProjectlActivity/Task: 
Planned Start: 
Expected Completion Date: 
Contractor Contact: Name: Phone: 
OSH/E Contact: Name: Phone: 
Facility POC: Name: Steve McClinchev Phone: 734-995-8502 

2 Facilit Procedures 
What site-specific procedures and considerations associated with airborne contaminants may apply to this project? For example, will asbestos 
contingency plans be used/required? If a specific plan is reqUired, is it available? Has the plan been reviewed to ensure accuracy and applicability to 
the project? If a plan is required and "No" is circled for available and/or revieWed. use the closeout date box to indicate when appropriate measures 
or controls have been addressed. 

Facility Procedures If No, Indicate Close-out Date 
Required Available Reviewed 

Asbestos Contingency Plan N Y N Y N 
Work Permits (eg. Asbestos, Lead) N Y N Y N 
Emergency Plans (e .g. Occupant Emergency Plan) Y Y N Y N 
Hazard CommunIcations (e.g MSDSs) Y Y N Y N 
Other: y N Y N Y N 

3 Pro'eet Airborne Contaminants 
Think about the project and its potential hazards. Consider sensitive NAS operations and aI/ facility personnel that may be impacted by the projects. 
As an example: Construction activities with potential for impacting asbestos materials in or near sensitive operations could result in incidents that 
disrupt NAS operations. For each potential project hazard. indicate (with a checkmark) a potential for exposure/release/incident. 

Potential Airborne Contaminate Project 
Hazards 
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After reviewing the potential airborne contaminants in block 3, ensure that measures and controls to address applicable site airborne contaminants 
and ventilation issues are addressed. In your judgment, have appropriate measures been addressed to minimize the potential project airborne 
contaminants (see block 3)? If yes, check the appropriate boxes below. If a potential project airborne contaminants hazard has been identified in 
block 3 and no associated measures or controls are evident, then check the appropriate NO boxes below. If a NO box is checked, use the closeout 

.. h' Ih b d d date box to mdlcate w en alJlJrolJrlate measures or contro s ave een a dresse 

Program Elements Yes N/A No· If No, Indicate Notes 
Close-out Date 

Chemical Substances (all projects) 
1 MSDS(s) have been reviewed 

2. Substitute products have been evaluated 

3. MSDS(s) are available on-site for all substances 

4. Building occupants have been notified of potential 
odors/hazards 

5. Substances will cure without a "bake-out" period. 

(a). If no was answered to the above question (5), have 
building occupants been notified? 

6. Will odors have dissipated prior to shift change 

(a). If no was answered to the above question (6), has 
following shift been notified? 

7. Substance is without strong odorslvapors that may (If yes, skip to question 8) 
migrate into or near occupied areas. 
(a). If no was answered to above question (7), can (If yes, skip to question 8) 
work be done when building is unoccupied? 

(a)(i) If no was answered to above question [(7)(a)), (If yes, section on supplemental ventilation 
can area be pressurized? must be complete(j) 

(a)(ii) If no was answered to above question (If no, section on supplemental ventilation 
[(a)(i)J, the eXisting AHU is adequate for must be completed) 
ventilation as configured? 

For Outdoor Projects (roofing, vegetation 
control) 

8. AHU intake vents have been sealed 

9. All other means by which vapors may enter the facility 
(open windows, window AC units, etc.) have been 
eliminated. 

For Indoor Projects (painting, remodeling) 
10. Existing AHU is adequate for ventilation ( If no, supplemental ventilation section must 

be completed) 

11 Means of egress from occupied areas will remain clear 
and unaffected during the project. 

Supplemental Ventilation 
12. Existing AHU is adequate for ventilation needs (If yes, skip to question 18) 

associated with this project as configured. 
13. System can be reconfigured to meet ventilation 

requirements 
(a) If yes was answered to question (13), are personnel 
trained to reconfigure system available 

14. Ventilation requirements can be met without 
supplemental ventilation units. 

(a). If no, are units available on site? 

15. Does facility have adequate power supply and outlets for 
supplemental ventilation units 

16. Duct route has been evaluated 

17. Exhaust from units is prevented from being reintroduced 
to facility 

18. Is adequate return air available for ventilation units? 

Air Monitoring 

19. The project may proceed without air monitoring. 

(a). If no was answered to above question (16), has air 
monitoring company been contracted 

20. Have arrangements been made for air monitoring in 
case of accidental substance release. 

Other: 
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~~~ ~ -~~~~~-~~---~ ~-- - ~-- - ~ - ~--- ~-~ -- -- -- ~- ~~ ~~-- ~- - -- - - ~-~~~ -~- --

Reviewed By: Name Signature Date 

OSH&E Contact: 

Facility Manager: 

Facility pac: 
Other: 

6 AGL OSH I E CONTACTS 

AGL REGION PHONE FAX 
471 ROSHM Wayne Vogelsburg 847/294-8453 847/294-8436 
471 RPMES Joe Nakanishi 847/294-8461 847/294-8436 
471 Energy Stanley Lee 847/294-8457 847/294-8436 
471 FLS Bill Ibbotson (NISC) 847/294-8559 847/294-8436 
471 Project Mgmt Alisa Liu (NISC) 847/294-7666 847/294-8436 
471 Env & Safety Christine Warta (NISC) 847/294-8147 847/294-8436 
471 Env & Safety Bill Jaeger 847/294-7613 847/294-8436 

ANI Great Lakes IC 
420 Env & Safety Denise Trausch (NISC) 847-294-8415 847/294-8172 

CHICAGO SMO 
SECM & Safety Mgr Dave Weber 847/608-5814 847/608-5872 
CHI Hazmat Mike Diaz (JALCO) 847/608-5827 847/608-5872 
CHI Energy William Hui 733/601-7717 
ZAU Hazmat Shawn Adams 847/608-5725 847/608-5872 

CROSSROADS SMO 
SECM Ann Sheehan 317/246-4518 317/246-4590 
SECM Bill Watson 317/246-4517 317/246-4590 
INO Hazmat Jim Euler (JALCO) 317/246-4519 317/246-4590 
ZIO Hazmat Kelly Yochum (NISC) 317/247-2618 317/247-2619 
Energy Ashfaq Hussain 317/247-2291 317/247-2246 

DAKOTA-MINNESOTA SMO 
SECM Alex Gintner 651/463-5921 612/463-5692 
OMS Hazmat Ted Frey (NISC) 651/463-5920 612/463-5692 
OMS Hazmat Scott Scheer (NISC) 651/463-5922 612/463-5692 
ENERGY Steve Aldridge 651/463-5649 

SUPERIOR SMO 
SECM Bill Bader 4401774-0815 440/774-0835 
Safety Manager 
WIS Hazmat 
MCH Hazmat Musa Abuzir (NISC) 734/487 -7323 313/487-7427 
Energy Steve North 920/490-8617 920/431-5880 

OHIO SMO 
SECM & Safety Mgr Bill Bader 440/716-7136 440/716-7105 
OHIO Hazmat John Guty (NISC) 4401716-7139 440/716-7105 
zoe Hazmat Kitty Woldow (NISC) 440/716-7138 440/716-7105 
Energy Dale Harbert 440/716-7181 440/716-7105 

* Consult with your SECM or designated OSH/E professional for additional guidance and assistance. 
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PROCUREMENT REQUEST DATA 

Street Address: 

City 
State 
Zip code 
Requisitioning 
Office 
Supplies or 
Services 
Term 
Estimated Cost 
Vendor 

Scope of Work 

D. Morse 
08/08/08 

FEDERAL A VIA TION ADMINISTRATION 
DTW SSe. DETROIT METRO AIRPORT 
BUILDING 801, ROOM 117 
DETROIT, MI 48242 
DETROIT 
MI 
48242 
Detroit District 

DETROIT, MI (DTW) AIR TRAFFIC CONTROL TOWER (A TCT) 
MICROBIOLOGICAL REMEDIATION 

THE PROJECT DURATION IS 30-DA YS OF WORK 
$107,400.00 
MIS ENVIRONMENTAL UDECON ENECOTECH 
304 S. NIAGRA ST 678 FRONT ST., SUITE 160 39155 COUNTRY CLUB DR., 
SAGINA W, MI 48602 GRAND RAPIDS, MI 49504 SUITE B40 
(517) 793-3990 X 212 877-833-2668 F ARMINGTON HILLS, MI 48331 

248-489-0809 

ENVIRONMENT AL ENVIRONMENT AL INNOVATIVE 
PROFESSIONALS, INC. RESOURCES ENVIRONMENTAL 
25950 LABANA WOODS DR. MANAGEMENT 9948 E. GRAND RIVER 
TA YLOR, MI48180 3352 128TH AVE. BRIGHTON, MI 48116 
313-291-2214 HOLLAND, MI49424 8\0-714-4959 

:VllCROBIOLOGICAL REMEDIATION PRO.JECT 
AT DETROIT METROPOLITAN AIRPORT 

AIR TRAFFIC CONTROL TOWER 
The contractor shall provide all the services. equipment. supplies, materials. and labor required. Work shall 
include, but not limited to, the following: 
ALL FLOORS: 

I. Prior to performing microbiological remediation procedures. the contractor shall seal all critical 
penetrations and openings to the work area with a minimum of two layers of 6-mil polyethylene. and shall 
be responsible for ensuring adjoining areas are not exposed to the microbiological contamination during the 
remediation. 

2. Remove any MCM between the bottom metal runner/track and the concrete floor: between the top metal 
runner/track and the structural deck: and between the metal stud and exterior concrete wall. 

3. The contractor shall minimize dust generation and use the methodologies outlined in Guidelines on 
Assessment and Remediation of Fungi in Indoor Environments (GARFIE) (See Specification Attachment I) 
for dust prevention and suppression. 

4. All removals and other cleaning procedures shall be conducted at night between the hours of II :00 pm and 
6:00 am. Negative air pressure equipment shall be equipped with a flLPA !liter and discharged olltside of 
the building whenever possible. otherwise discharged through a second IIEPA tilter in order to permit 
recirculation of air inside the building. 

5. Once the mold has been removed and clearance has been achieved. and the stained surfaces have been 
cleaned. then remove all partition walls. doors and door frames. except those around the ele\ atm core and 
stairwell. 

6. Cut a 112" gap between the bottom of the gypsum board and the concrete deck. Fill the gap with a 2-hr !ire-
rated caulk in the remaining partition walls around the elevator core and stairwell corridor. 

7. Paint elevator core exterior and stairwell corridor with mold resistant paint. 
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8. Furnish and install fire-rated acccss panels in the center of the north and cast elevator core wall. The 
bottom of the panel shall be 24" above the floor. Do not penetrate the shaft liner. See detail "8" on 
drawing DTW -D-A TCT -A I I. 

FLOOR 3 

ROOM 327 

I, The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2. Approximately 15 linear feet of 18", water stained and/or contaminated chilled and heating water pipe 
insulation shall be removed and replaced, 

ROOM 328 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section 18.9 Remediation Area. 

2. The east (elevator shaft) waiL up to a height of2', and the south (elevator shaft) waiL up to a height of2', 
shall be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

FLOOR 4 

ROOM 427 

I. The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2, Approximately 4 linear feet of II" and 6 linear feet of 18" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

ROOM 428 

I, A containment and negative pressure enclosure system shall be established as described in section lB. 9 
Remediation Area, A decontamination unit shall be established as described in section 113.10 
Decontamination Area, 

2, Cleanup and removal of moisture and microbiological contaminated gypsum board. shall liner, and insulation 
in the DTW ATCT room 428 in accordance with the guidelines established by the New York City Department 
of Health entitled Guidelines on Assessment and Remediation of Fungi in Indoor Environments (GARFIE) 
(See Specification Attachment I). 

3. Remove and replace gypsum board, shaft liner, and insulation totaling approximately 243 square feet: 

a. The east (elevator shaft) wall, 8' wide to a height of 5' (surfacc layer), 8' wide to a height of 4'6" 
(concealed layer), and 8' wide to a height of 4' (shaft liner). 

b. The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 10' wide to a height of 4'6" 
(concealed layer). and 10' wide to a height of4' (shaft liner). 

c. Elevator Shaft liner removal and replacement requires coordination with the Elevator 
\faintenance company and Air Traffic to schedule limited elevator shutdown time, 

FLOORS 

ROOM 527 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting but a 
negative pressure enclosure system is not required. Mist any contaminated areas prior to removal. Upon 
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completion, the work area shall be IIEPA vacuumed and then wet wiped with a detergent solution. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner. and 
insulation in accordance with the guidelines established by the New Yark City Department of Health 
entitled Guidelines On Assessment And Remediation a/Fungi In Indoor Environments (GARFIE) (See 
Speci fication Attachment I). 

3. Approximately 4 linear feet of II" and 25 linear feet of 18" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

4. Remove and replace gypsum board and insulation totaling approximately 15 square feet, on the north wall, 
between the east wall and door to Room 527 A, 2' wide to a height of 4' (surface layer) and 2' wide to a 
height of 3 '6" (concealed layer). 

ROOM 527A 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting but a 
negative pressure enclosure system is not required. Mist any contaminated areas prior to removal. Upon 
completion, the work area shall be HEPA vacuumed and then wet wiped with a detergent solution. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner. and 
insulation in accordance with the guidelines established by the New York City Department of Health 
Entitled Guidelines on Assessment and Remedialion of Fungi in Indoor Environments (GARFII:) (See 
Speci tication Attachment I). 

3. Remove and replace gypsum board and insulation totaling approximately 5 square feet on the south wall, 
between the east wall and the door to Room 527, 2' wide to a height of 18" (surface layer) and 2' wide to a 
height of 12" (concealed layer). 

ROOM 529 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section IB.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell door frame, 2" wide to a height of8', shall 
be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

FLOOR 6 

ROOM 627 

I. The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2. Approximately 20 linear feet of II" and 25 linear feet of 18" water stained and/or contaminated chilled and 
heating water pipe insulation shall be removed and replaced. 

ROOM 628 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section 113.9 Remediation Area. 

2. The cast (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wei wiped with an 
approved cleaning solution. 

3. The south (elevator shaft) wall. up to a height of .. !" shall be IIEPA vacuumed and then \Vet wiped v.ith an 
approved cleaning solution. 

FLOOR 7 

ROOM 727 
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I. The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2. Approximately 3 linear feet of 18" water stained and/or contaminated chilled and heating water pipe 
insulation shall be removed and replaced. 

ROOM 727A 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section I B.9 Remediation Area. 

2. lbe portion of the west wall between the cable tray and the north wall, up to a height of 4', shall be HEP A 
vacuumed and then wet wiped with an approved cleaning solution. 

3. The south wall above the door to room 727, 3' wide to a height of 3', shall be HEPA vacuumed and then 
wet wiped with an approved cleaning solution. 

ROOM 728 

I. A mini containment shall be e,tablished consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section I B.9 Remediation Area. 

2. The east (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 

3. The south (elevator shaft) wall, up to a height of 4', shall be HEPA vacuumed and then wet wiped with an 
approved cleaning solution. 

FLOORS 

ROOM 827 

I. The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2. Approximately 4 linear feet of II" water stained and/or contaminated chilled and heating water pipe 
insulation shall be removed and replaced. 

ROOM 829 

I. A mini containment shall be established consisting of a single layer of 6-mil polyethylene sheeting. A 
negative pressure enclosure system shall be established as described in section I B.9 Remediation Area. 

2. The portion of the east wall, between the south wall and stairwell doorframe, 2" wide to a height 01'8', shall 
be HEPA vacuumed and then wet wiped with an approved cleaning solution. 

3. lbe adjacent south wall. from the southeast corner westward, I' wide to a height of 8', shall be HEPA 
vacuumed and then wet wiped with an approved cleaning solution. 

FLOOR 9 

ROOM 927 

I. The contractor shall provide additional cleaning procedures and pipe insulation removal/replacement. 

2. Approximately 4 linear feet of II" watcr stained and/or contaminated chilled and heating water pipe 
insulation shall be removed and replaced. 

ROOM 928 

I. A containment and negative pressure enclosure system shall be established as described in section I B.9 
Remediation Area. A decontamination unit shall be established as described in section I B. 10 
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Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board, shaft liner, and 
insulation in the DTW ATCT rooms 928, in accordance with the guidelines established by the New York 
City Department of Health Entitled Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) attached and incorporated herein by reference (see attachment I). 

3. Remove and replace gypsum board, shaft liner, and insulation totaling approximately 311 square feet: 

a. The east (elevator shaft) wall, 8' wide to a height of 5' (surface layer), 8' wide to a height of 4'6" 
(concealed layer), and 8' wide to a height of 4' (shaft liner). 

b. The south (elevator shaft) wall, 10' wide to a height of 5' (surface layer), 10' wide to a height of 4 '6" 
(concealed layer), and 10' wide to a height of 4' (shaft liner). 

c. The northwest column beam enclosure, on the north wall, 6' wide to a height of 3' (surface layer), 6' 
wide to a height of 2'6" (concealed layer), and 6' wide to a height 01'2' (shaft liner): 

d. The west wall, 3' wide to a height of 3' (surface layer). 3' wide to a height of 2'6" (concealed layer). and 
3' wide to a height of 2' (shaft liner). 

e. Elevator Shaft liner removal and replacement requires coordination with the Elevator 
Maintenance company and Air Traffic to schedule limited elevator shutdown time. 

FLOOR to 

ROOM 1028 

I. A containment and negative pressure enclosure system shall be established as described in section 1 B. 9 
Remediation Area. A decontamination unit shall be established as described in section I B. 10 
Decontamination Area. 

2. Cleanup and removal of moisture and microbiological contaminated gypsum board. shaft liner. and 
insulation in the DTW ATCT room 1028. in accordance with the guidelines established by the New York 
City Department of Health Entitled Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (GARFIE) attached and incorporated herein by reference (see attachment I). 

3. The north wall shaft liner in its entirety shall be HEPA vacuumed and then wet wiped with an approved 
cleaning solution. 

4. Remove and dispose of existing carpet. 

5. Remove and replace gypsum board. shaft liner. and insulation totaling approximately 792 square feet: 

a. The north (elevator shaft) wall, 22' wide for the full height (surface layer. concealed layer and shaft 
liner). 
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DTW Tri p Report 
June 12,2008 

Perfonned an outside visual inspection of the t~1Ciiity \,.,ith Mike Prieur, 
DTW SSC Coordinator and found no damage to the exterior caulk or 
sealant. 

PerfOnlled a visual inspection from the subjunction level dovvn, room by 
room of the tmver shaft \vith the following observations: 

All doors that can be removed are still removed to improve air 
circulation within the to\ver shaft. 

]'\0 visible trace of standing water or further leaking from the precast 
joints. 

All fan coil units (heat) are on the "otT' position. 

The old tower "storage" areas v,ere warm and stagnant. 

Removed the plywood access panel in the old ~ATCA office and 
inspected the space bet\vccn the drywall and the precast absolutely 
no traces of moisture. 

Talked to Steve \1cClinchey via telephone abollt the performance of the 
mechanical systems since the upgrade project last year - no complaints or 
major problems. Morris Ogunleye, the Mechanical Engineer for this project 
will access the system pertonnance next week. 

Future Steps 
We need to analyze the temperature and humidity data to detenlline if 
additional work is required. We have no way of reducing humidity levels 
within the tower shaft currentlv. and may need to install dehumidifiers. '" . '" 

Consider consulting with DMJMH&N to re-access the facility in the current 
state and propose future action. 
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Approach to a Comprehensive Employee Health Survey 

A comprehensive employee health sUT\ey of the Detroit Metro Airport Trame Contrnl To\\er (AT(,T) ,yorkers 
requires both quantitative and qualitative approaches. Workplace occupant perception of different ~lsrccts of' the 
indoor environment is key. since it can influence both behavior and comfort. Additionally. perceptions and 
medical ~ymptoms arc not only related to the physical indoor environment but also influenced "nciai and 
cultural impacts. organizational aspects. and lifestyle, as well as personality aspects :md other individual 
factors. 

QU:Jmitativ~. The quantitative approach requires design of a comprehensive survey instrument to target curren! 
and Itmner control towcr workers employed during and since tbe onset of the water damage and mold 
contamination. It ~mploys a customized design based upon the population and l'nvironmental situation or 
L'oncem, in conjunction with existing and more ~tandard approaches to indoor environmental quality in general. 

Thos~ participating in the survey are asked about \yorkplace-associated health clTccts, temporal responses. and 
medical diagnoses, rclati\'l' to job responsibilities and work hours. in addition to living conditiun:,;, activIties, and 
personal behaviors away from the workplace. It is envisioned that the same instrument \vill likely he utilized to 
SUf\cy a worker control population \vithin thl' Detroit Metro Airport lut:atcd away from the control (O\\er. The 
survey instrument can be self-administered, either by written responses or electronically via a web-based 
approach. Collected data is analyzed using standard statistical software (e.g. SPSS) and analytical 
approaches. Ana]ysls of collected data is a comparativc one across both SUf\cy groups, as well as in 
compari~on with an available and appropriate indoor environmental quality worker survey of available baseline 
data from puhlished :-;ource~. 

~=-"="'~~:::" The qualitati\l' survey requires personal intl..'fviews o( control to\ver employees in regard to ad\ i,.'rsl..' 
workplace health cffect~. This can imohe a random sample approach wherein selected partlclpants :lgn:e 10 

discuss their workplace-related health issues in general. and as specific to their own situations, Intervic\v~ arc 
conducted according to a prcvi,ll!sly dl'vcloped series of guid..:: questions. 

Comparative assessments \vill be made in looking at control tower employees versus non-control tower 
airport workers, and control tower employees versus availabJe large-scale health survey "csuits from 
across the US. 

The qualitative approach requires customized guide questions for the use in key interViews of a selected 
sample of the control tower workers. Such questions can elicit additional in-depth data on health 
symptoms and diagnosed conditions associated with the workplace. Collected data would also be 
analyzed using standard approaches to qualitative assessments. 

Following all data collection and analyses, a technical report detailing the study approach, instruments 
used, final results, interpretation, and conclusions and recommendations, will be completed and provided 
as the final deiiverable. 


