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SUMMARYtc \l2 "SUMMARY
PURPOSEtc \l3 "PURPOSE
A specific, initial industrial hygiene consultation visit was made in response to a request from Ms. Jacquelyn Brown, Environmental Protection Program Specialist for the State of Connecticut Department of Public Works, to evaluate the general ventilation parameters and airborne particulates at the 25 Sigourney Street location.

An opening conference was held on March 17, 2005 with Ms. Brown to discuss the scope of the survey and to reiterate the employer's rights and responsibilities, especially to correct imminent danger or serious hazards.

Following the opening conference, the consultant conducted a walk-through of the areas included in the consultation.  

CONCLUSIONStc \l3 "CONCLUSIONS
Summary of Monitoring Datatc \l4 "Summary of Monitoring Data
Monitoring of several substances commonly evaluated to assess indoor air quality was conducted.  The sampling strategy utilized included carbon dioxide, carbon monoxide, temperature and relative humidity.  None of the substances evaluated resulted in concentrations exceeding limits found in the State of Connecticut Department of Labor, Division of Occupational Safety and Health (CONN-OSHA) regulations. Ventilation rates, as indexed from the carbon dioxide readings were good throughout the building with the exception of the Project Area (18th Floor) and Anne’s Office (19th Floor). The results are detailed in the Monitoring Report section.

The dust sampling resulted in concentrations well below the limits found in the State of Connecticut Department of Labor, Division of Occupational Safety and Health (CONN-OSHA) regulations. 

RECOMMENDATIONStc \l3 "RECOMMENDATIONS
· The employer is encouraged to organize an indoor air quality committee which meets regularly, establishes actionable corrections or modifications, evaluates the changes, and communicates the findings to all building employees and employers. Feedback from employees and employers should be encouraged to ensure that the indoor air quality is continually addressed and optimized for the building.

DISCUSSIONtc \l3 "DISCUSSION - Facility Walk-throughtc \l4 "Facility Walk-through
The 25 Sigourney Street location is a multistory building originally known as the “Xerox” building. Currently, the State of Connecticut Departments of Revenue Services, Social Services and Homeland Security occupy this building. Typically, each floor is laid out with carpeted flooring, acoustical ceiling tiles, drywalls, and exterior perimeter offices.  Normally, employees work eight hours per day, five days per week. 

During the closing conference, the narrative and monitoring data sections of this report were discussed with management. Recommendations were also provided to management in an effort to assist in improving the indoor air quality.    


Notice of Obligationtc \l2 "Notice of Obligation
In the event of an CONN-OSHA enforcement inspection, it is important to remember that the Compliance Officer is not legally bound by the consultant's advice or by the consultant's failure to point out a specific hazard.  You may, but are not required to, furnish a copy of this report to the Compliance Officer, who may use it to determine your good faith efforts toward safety and health and reduce any proposed penalties.  You are, however, required to furnish any employee exposure data from this report as required by Connecticut General Statutes, 31-372-101-1910.1020.

______________________________________________________________

James Pierce, Occupational Hygienist 




Attachmentstc \l1 "Attachments

A - Safety and Health Program Managementtc \l2 "A - Safety and Health Program Management
The following are the basic elements of an effective employee safety and health program.

LISTNUM 1 \l 2
MANAGEMENT LEADERSHIP AND EMPLOYEE INVOLVEMENT assigns safety and health responsibility and authority to supervisors and employees and hold them accountable.  It includes policy formulation; program review; and encouragement of employee involvement.

LISTNUM 1 \l 2
WORKSITE ANALYSIS identifies current and potential hazards.  It includes a thorough baseline survey, to review  work processes and individual potential hazards; management of change (to deal with facilities; equipment; and the physical, economic and regulatory environment); job hazard analysis (written safe operating procedures for major tasks); a self‑inspection program, using checklists to determine whether facilities and equipment are hazardous, and pairing inspectors to facilitate employee training and participation and to increase the possibility that new observers will find overlooked conditions; a system for reporting hazards; accident and incident investigation; and analysis of injuries and illnesses.

LISTNUM 1 \l 2
HAZARD PREVENTION AND CONTROL.  Prevention consists of regular maintenance and housekeeping; emergency planning and preparation; first aid; ready access to emergency care; when required, medical surveillance; and, at the employer's option preventive healthcare (e.g., group health insurance, smoking cessation, and wellness programs).  Control includes guards, enclosures, locks, protective equipment, safe work procedures (the result of job hazard analysis), and administrative placement of personnel so as to minimize hazards.  

LISTNUM 1 \l 2
TRAINING of all personnel, from managers through supervisors to employees, about the hazards they may be exposed to, and their identification, prevention, and control.  Managers and supervisors also need training in program management (e.g., enforcing rules, conducting drills).  Training can demonstrate management leadership and facilitate employee involvement.  

In assessing program effectiveness, a consultant looks first at written materials (e.g., statement of purpose, goals and objectives, emergency plan) for clarity, completeness, and currency, then for evidence that the written materials have been effectively implemented.


Safety and Health Program Management, with Employee Involvementtc \l3 "Safety and Health Program Management, with Employee Involvement
A safe and healthful workplace depends on effective management, to involve line workers, supervisors and managers in ensuring that hazards are identified and that effective physical and administrative protections are established and maintained.

The following observations page may help you avoid the recurrence of the hazards and other findings noted during the survey, and prevent the occurrence of other hazards.


Management Leadership and Employee Involvementtc \l3 "Management Leadership and Employee Involvement
Employer and employee interviews suggested that management is committed to employee safety and health.  Lines of communication for safety and health concerns have been established and authority and responsibility for such concerns are defined.  Management does appear to set an example for safe and healthful behavior.


Worksite Analysistc \l3 "Worksite Analysis
During the closing conference, sources of further assistance were suggested.  These included insurance companies, employer associations and the State of Connecticut Department of Labor-Occupational Safety and Health Division Consultation Program.


Hazard Prevention and Controltc \l3 "Hazard Prevention and Control
The employer is encouraged to organize an indoor air quality committee which meets regularly, establishes actionable corrections or modifications, evaluates the changes, and communicates the findings to all building employees and employers. Feedback from employees and employers should be encouraged to ensure that the indoor air quality is continually addressed and optimized for the building.


Trainingtc \l3 "Training
Employee training should be conducted routinely to insure employees remain aware of health and safety priorities and consistently utilize the best practices for specific tasks. The State of Connecticut Department of Public Works is encouraged to use training materials that are tailored to the needs of its employees.



B - Training Provided by Consultanttc \l2 "B - Training Provided by Consultant

The consultant provided informal training for the director of maintenance regarding indoor air quality. The CONN-OSHA Air Contaminants Standard, 1910.1000, the guideline developed by the American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE) entitled “Ventilation for Acceptable Indoor Air Quality - ASHRAE 62-2001" and the guideline produced by the National Institute for Occupational Safety and Health (NIOSH) entitled “Guidance for Indoor Air Quality” were discussed with management. The guidelines explain the methods used to evaluate general ventilation in a building, detail recommended quantities of fresh air to different work areas, and identify recommended concentrations of airborne chemicals potentially identified during indoor air quality surveys.




C - Monitoring Reporttc \l2 "C - Monitoring Report

On March 17, 2005, carbon dioxide (CO2) readings were taken in the various heating, ventilation, and air conditioning (HVAC) zone and the outdoor ambient air to evaluate whether adequate quantities of fresh outdoor air were being introduced into the building.  A "TSI Q-Trak  IAQ Monitor, Model 8551" was used to evaluate temperature, relative humidity, carbon monoxide (CO), and carbon dioxide (CO2) levels in the building.  The “TSI Q-Trak” was calibrated before and after use with 1000 parts per million (ppm) CO2 and 50 ppm CO span gases respectively.

Also on March 17, 2005, a “Dust Trak Model 8520" was used concurrently with the “Q-Trak” in the same areas sampled to determine the amount of dust present. This instrument quantifies real-time dust levels for particulates less than ten microns in size. Table I lists the results. 

Results of carbon dioxide, carbon monoxide, temperature, relative humidity and Dust Trak readings taken in various areas throughout the building are summarized in Table I. 



	Table I. Carbon Dioxide, Carbon Monoxide, Temperature, Relative Humidity & Dust Trak Air Sampling Results

Approximately 3 Feet Above Floor Level



	Location of Reading


	Time
	Carbon

Dioxide

(ppm1)
	Carbon

Monoxide

(ppm)
	Temperature

(ºF)
	Relative

Humidity

(%)
	Dust Trak

(mg/M3*)

	Outdoor Ambient
	3:50 pm
	450
	2
	46.7
	19.6
	0.102

	Floor Five

	Zone 1 - Café (
	9:05 am
	540
	0
	72.4
	21.2
	0.015

	Zone 2 - Atrium (
	9:07 am
	630
	0
	74
	20.7
	0.015

	Zone 3 (
	9:09 am
	650
	0
	75.5
	20.4
	0.008

	Zone 4 (
	9:12 am
	592
	0
	74.9
	19.2
	0.008

	Floor Six

	Zone 1 (
	9:15 am
	537
	0
	70.6
	18.8
	0.002

	Zone 2 ((
	9:17 am
	552
	0
	70.3
	18.5
	0.001

	Zone 3 ((
	9:19 am
	559
	0
	71.4
	19.4
	0.002

	Zone 4 (
	9:22 am
	572
	0
	73.6
	18.4
	0.005

	Zone 5 (
	9:25 am
	545
	0
	73.3
	18.3
	0.006

	Zone 6 (
	9:27 am
	524
	0
	73.1
	18.2
	0.003

	Zone 7 (
	9:30 am
	516
	0
	73.9
	18.6
	0.008

	Core (
	9:32 am
	560
	0
	72.1
	19.2
	0.007

	Floor Seven

	Zone 1 (
	9:40 am
	661
	0
	72.9
	20.0
	0.007

	Zone 2 (
	9:43 am
	660
	0
	72.7
	19.8
	0.007

	Zone 3 (
	9:45 am
	679
	0
	72.2
	19.8
	0.007

	Zone 4 (
	9:48 am
	644
	0
	72.4
	19.6
	0.008

	Zone 5 (
	9:50 am
	623
	0
	73.2
	19.8
	0.015

	Zone 6 (
	9:52 am
	616
	0
	72.8
	19.9
	0.010

	Zone 7 (
	9:54 am
	624
	0
	72.7
	19.3
	0.010

	Core (
	9:57 am
	620
	0
	72.5
	19.4
	0.005

	Floor Eight

	Zone 1 (
	10:05 am
	605
	0
	71.9
	20.2
	0.006

	Zone 2 - Printshop (
	10:09 am
	615
	0
	71.8
	20.0
	0.005

	Zone 3 - Printshop (
	10:11 am
	589
	0
	71.2
	20.2
	0.004

	Zone 4 (
	10:14 am
	700
	0
	72.2
	21.2
	0.002

	Zone 5 (
	10:16 am
	644
	0
	73.2
	20.6
	0.012

	Zone 6 (
	10:18 am
	720
	0
	73.2
	20.2
	0.005

	Zone 7 (
	10:21 am
	624
	0
	73.2
	19.8
	0.004

	Core (
	10:23 am
	632
	0
	73.0
	20.0
	0.002

	Floor Nine

	Zone 1 (
	10:30 am
	663
	0
	71.9
	22.7
	0.008

	Zone 2 ( Zone 3 ( Combined
	10:33 am
	706
	0
	72.2
	33.2
	0.001

	Zone 4 (
	10:35 am
	600
	0
	71.2
	20.5
	0.003

	Zone 5 (
	10:37 am
	604
	0
	72.4
	20.1
	0.003

	Zone 6 (
	10:40 am
	500
	0
	72.3
	20.4
	0.004

	Zone 7 (
	10:42 am
	568
	0
	72.3
	19.6
	0.003

	Core (
	10:45 am
	575
	0
	71.8
	20.1
	0.002

	Floor Ten

	Zone 1 (
	10:58 am
	671
	0
	72.0
	19.6
	0.002

	Zone 2 (
	11:02 am
	645
	0
	71.8
	19.7
	0.002

	Zone 3 (
	11:05 am
	640
	0
	71.8
	19.8
	0.005

	Zone 4 (
	11:08 am
	650
	0
	72.6
	19.8
	0.007

	Zone 5 (
	11:10 am
	650
	0
	72.9
	21.0
	0.005

	Zone 6 (
	11:12 am
	648
	0
	72.7
	20.3
	0.001

	Zone 7 (
	11:15 am
	616
	0
	72.1
	19.5
	0.002

	Core (
	11:20 am
	641
	0
	72.3
	19.8
	0.002

	Floor Eleven
	
	
	
	
	
	

	Zone 1 A (
	11:30 am
	670
	0
	73.4
	19.6
	0.005

	Zone 1 B ((
	11:33 am
	690
	0
	73.7
	20.3
	0.003

	Zone 2 (
	11:36 am
	647
	0
	73.1
	19.8
	0.006

	Zone 3 (
	11:38 am
	650
	0
	72.3
	19.3
	0.003

	Zone 4 (
	11:42 am
	625
	0
	72.8
	19.7
	0.002

	Zone 5 (
	11:45 am
	653
	0
	73.2
	19.9
	0.003

	Zone 6 (
	11:48 am
	624
	0
	73.2
	19.5
	0.003

	Zone 7 (
	11:50 am 
	600
	0
	73.0
	19.2
	0.002

	Core (
	11:52 am
	650
	0
	72.8
	19.7
	0.004

	Floor Twelve
	
	
	
	
	
	

	Zone 1 (
	12:05 pm
	563
	0
	72.8
	19.1
	0.002

	Zone 2 (
	12:08 pm
	596
	0
	72.3
	19.3
	0.002

	Zone 3 (
	12:12 pm
	588
	0
	72.2
	19.2
	0.001

	Zone 4 (
	12:15 pm
	582
	0
	72.5
	19.2
	0.003

	Zone 5 (
	12:18 pm
	533
	0
	73.4
	19.1
	0.004

	Zone 6 (
	12:22 pm
	520
	0
	72.6
	18.6
	0.001

	Zone 7 (
	12:25 pm
	523
	0
	72.6
	18.9
	0.002

	Core (
	12:30 pm
	543
	0
	72.9
	19.1
	0.002

	Floor Fourteen
	
	
	
	
	
	

	Zone 1 (
	12:40 pm
	690
	0
	73.7
	19.9
	0.006

	Zone 2 (
	12:42 pm
	735
	0
	73.9
	20.6
	0.003

	Zone 3 (
	12:45 pm
	690
	0
	73.6
	20.1
	0.007

	Zone 4 (
	12:48 pm
	673
	0
	73.3
	19.5
	0.003

	Zone 5 (
	12:50 pm
	629
	0
	73.9
	19.3
	0.004

	Zone 6 (
	12:55 pm
	645
	0
	74.3
	19.4
	0.003

	Zone 7 (
	12:57 pm
	610
	0
	73.9
	19.0
	0.003

	Core (
	1:00 pm
	670
	0
	73.6
	20.2
	0.002

	Floor Fifteen
	
	
	
	
	
	

	Zone 1 (
	1:10 pm
	805
	0
	72.5
	20.4
	0.009

	Zone 2 (
	1:13 pm
	875
	0
	71.7
	21.4
	0.006

	Zone 3 (
	1:15 pm
	907
	0
	72.3
	21.9
	0.025

	Zone 4 (
	1:18 pm
	904
	0
	73.1
	20.9
	0.008

	Zone 5 (
	1:21 pm
	711
	0
	73.0
	20.1
	0.006

	Zone 6 (
	1:25 pm
	800
	0
	72.5
	20.9
	0.024

	Zone 7 North (
	1:27 pm
	700
	0
	72.4
	22.3
	0.004

	Zone 7 South (
	1:29 pm
	674
	0
	72.6
	19.8
	0.007

	Mail Room
	1:33 pm
	824
	0
	71.3
	20.6
	0.030

	Core ((
	1:38 pm
	809
	0
	73.3
	20.1
	0.004

	Floor Sixteen
	
	
	
	
	
	

	Zone 1 (
	1:45 pm
	622
	0
	71.0
	21.7
	0.003

	Zone 2 ((
	1:47 pm
	650
	0
	70.8
	22.2
	0.008

	Zone 3 (
	1:49 pm
	667
	0
	72.1
	24.3
	0.001

	Zone 5 (
Computer Room
	1:53 pm
	580
	0
	71.4
	34.3
	0.002

	Zone 7 (
	1:55 pm
	840
	0
	73.2
	26.8
	0.001

	Core ((
	1:58 pm
	630
	0
	72.2
	22.6
	0.001

	Training Room (
	2:02 pm
	880
	0
	72.3
	24.3
	0.007

	Floor Seventeen
	
	
	
	
	
	

	Zone 1 (
	2:10 pm
	666
	0
	71.8
	19.9
	0.006

	Zone 2 (
	2:12 pm
	685
	0
	71.3
	19.9
	0.003

	Zone 3 (
	2:15 pm
	697
	0
	71.2
	20.0
	0.005

	Zone 4 (
	2:17 pm
	659
	0
	71.5
	20.2
	0.005

	Zone 5 (
	2:21 pm
	673
	0
	71.9
	20.0
	0.004

	Zone 6 (
	2:25 pm
	639
	0
	71.8
	19.9
	0.002

	Zone 7 (
	2:28 pm
	652
	0
	71.9
	20.1
	0.005

	Core (
	2:31 pm
	676
	0
	72.0
	20.2
	0.005

	Floor Eighteen
	
	
	
	
	
	

	Zone 1 (
	2:39 pm
	722
	0
	71.7
	20.4
	0.002

	Zone 2 (
	2:41 pm
	740
	0
	72.6
	20.5
	0.004

	Zone 3 (
	2:43 pm
	706
	0
	72.6
	20.4
	0.006

	Project Area ((
	2:47 pm
	960
	0
	73.4
	23.4
	0.007

	Zone 4 (
	2:49 pm
	732
	0
	73.7
	20.4
	0.003

	Zone 5 (
	2:53 pm
	855
	0
	73.6
	21.7
	0.004

	Zone 6 (
	2:55 pm
	795
	0
	73.4
	21.3
	0.003

	Zone 7 (
	2:57 pm
	750
	0
	72.9
	20.2
	0.005

	Core (
	3:00 pm
	760
	0
	72.1
	20.8
	0.005

	Floor Nineteen
	
	
	
	
	
	

	Zone 1 (
	3:07 pm
	595
	0
	73.1
	18.7
	0.002

	Zone 2 (
	3:09 pm
	559
	0
	72.4
	18.1
	0.003

	Zone 3 ((
	3:11 pm
	667
	0
	72.9
	20.6
	0.008

	Zone 4 ((
	3:13 pm
	588
	0
	72.7
	19.1
	0.003

	Zone 5 (
	3:15 pm
	576
	0
	72.9
	19.2
	0.002

	Zone 6 (
	3:19 pm
	560
	0
	73.3
	18.5
	0.002

	Zone 7 (
	3:22 pm
	560
	0
	73.2
	18.4
	0.002

	Core (
	3:25 pm
	563
	0
	73.1
	19.4
	0.002

	Anne’s Office (
	3:27 pm
	595
	0
	73.8
	19.4
	0.001

	Floor Twenty
	
	
	
	
	
	

	Core ((
	3:33 pm
	660
	0
	73.0
	19.2
	0.003

	OSHA PEL**
	
	10,000
	35
	NE
	NE
	15

	(1) = Parts Per Million Parts of Air

(() = Heating, Ventilation and Air Conditioning System On

*mg/M3 = Milligrams Per Cubic Meter of Air

**OSHA PEL = Occupational Safety and Health Administration Permissible Exposure Limit

NE = Not Established

( = Unoccupied Area or Low Occupation Density

( = Area of Higher Occupation Density
	
	
	
	
	
	


The following rationale explains why carbon dioxide gas concentrations were monitored to help evaluate indoor air quality.  It is excerpted from Guidelines for Indoor Air Quality, published by the National Institute for Occupational Safety and Health (NIOSH):

Carbon dioxide (CO2) is a normal constituent of exhaled breath and, if monitored, can be used as a screening technique to evaluate whether adequate quantities of fresh outdoor air are being introduced into a building or work area.  The outdoor, ambient concentration of CO2 is normally 250-350 ppm.  Usually the CO2 level is higher inside than outside, even in buildings with few complaints about indoor air quality.  However, if indoor CO2 concentrations are more than 1,000 ppm (3 to 4 times the outside level), there is probably a problem of inadequate ventilation and complaints such as headaches, fatigue, and eye and throat irritation are frequently found to be prevalent.  The CO2 concentration itself is not responsible for the complaints.  However, a high concentration of CO2 may indicate that other contaminants in the building may also be increased and could be responsible for occupant complaints.  

The American Society for Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) recommends in its 2001 publication entitled, Ventilation for Acceptable Indoor Air Quality (ASHRAE 62-2001); 15 cubic feet per minute per person in classrooms, relative humidity at 30 to 60 percent. The consensus standard also states that: “CO2 was...simply a useful indicator of the concentration of human bioeffluents.” 

The levels of carbon dioxide varied moderately during the consultation. The lowest measured value was 500 parts per million parts of carbon dioxide per million parts of air (ppm) in the Ninth Floor Zone Six. The highest level occurred on the Eighteenth Floor Project Area. On the day of the consultation, the overall population density was low. Some areas were either non-occupied, or very sparsely occupied. Only a few areas were densely occupied, one was the Eleventh Floor Zone 1B and the Eighteenth Floor Project Area. The latter seemed to have a higher CO2 concentration, which was addressed by the Public Works Department. Also on the day of the consultation, the supply diffusers were providing air flow on all floors.

On the day of the consultation, the relative humidity ranged from 18.1 to 34.3 percent. This ranged from the lower recommended limit to under the recommended range for employee comfort. Seasonally, this would be expected, since there is no humidification system present in this building. When humidity levels persist below the recommended minimum level, employees can begin to have discomfort associated with dry environments. These symptoms can include dry, scratchy eyes, and sore throats. 

Also, ASHRAE published a consensus standard entitled, Thermal Environmental Conditions for Human Occupancy (ASHRAE 55-1992) which recommends winter indoor temperatures of 68-75 Fahrenheit (F) and summer indoor temperatures of 73-79 F. On the day of the consultation, the temperature ranged from about 70.3 to 75.5 degrees Fahrenheit.


It should be noted that the State of Connecticut Department of Labor-Division of Occupational Safety and Health (CONN-OSHA) regulatory limits as an eight hour time weighted average permissible exposure limit (PEL) for carbon dioxide and carbon monoxide, respectively,  are 10,000 and 35 parts per million parts of air. On the day of the consultation, these limits were not exceeded. Additionally, there was no carbon monoxide detected within the building, yet 2 ppm was detected just outside the building near the main entrance.

The State of Connecticut Department of Labor, Division of Occupational Safety and Health (CONN-OSHA) Standard 1910.1000, Table Z-1-A Final Rule limits for particulates not otherwise classified are 15.0 milligrams per cubic meter of air for total particulates and 5.0 for respirable particulates (less than 10 microns in size). On the day of the consultation, the airborne levels of particulates less than ten microns in size were low.
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