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July 25, 2016 

 

Judy Yu 

Human Resources Manager 

Bay Area Air Quality Management District 

939 Ellis Street 

San Francisco, CA  94109 

 

Dear Ms. Yu: 

 

Post Construction/Pre-Occupancy IAQ Inspection 

375 Beale Street, San Francisco 

 
 

This is a report of the Healthy Buildings’ Post-Construction Phase 2 Indoor Environmental Quality 

Inspection of the newly renovated BAAQMD spaces in the 375 Beale Street building in San Francisco, CA. 

We understand that the area inspected has been recently renovated and this inspection and sampling, 

performed during the days of May 25th, 26th, 27th and July 9th, 10th, 2016, was conducted after the renovation 

was substantially complete.   

Healthy Buildings has developed a post-construction/pre-occupancy program to assist management in 

reducing risk of indoor air complaints following renovations. The goals of this inspection include: 

 

 Quickly identifying IAQ problems, or potential problems, so they can be corrected in a 

timely manner. 

 Enhancing the relationship between management and occupants by demonstrating a 

genuine concern for the occupants’ well-being. 

 Improving occupant productivity and reducing absenteeism and worker’s compensation 

claims. 

 Protecting against liability and demonstrating due-diligence by retaining an independent, 

respected third-party professional.   

 

Sixteen (16) sampling locations were selected throughout the occupied space to complete 8-hour testing for 

carbon monoxide, ozone, PM10 dusts, PM2.5 dusts, volatile organic compounds (VOCs), formaldehyde 

(HCHO) and caprolactam.   

No. Location 

1 1F South Central Yerba Buena Conference Room 107/109 

2 1F East Central Building Engineering Office 130 

3 2F East Central Open Offices 242C 

4 2F Northeast Lab XRF 234 

5 2F East Interior Office 218 

6 6F South Central Conference Room 6206 

7 6F East Central Office 6344 
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No. Location 

8 6F Southwest Office 6213 

9 6F Northwest Office 6124 

10 6F Northeast Office 6326 

11 7F Northeast Cube Area 7312 

12 7F Southwest Cube Area 7215 

13 7F Northwest Office 7115 

14 8F Northeast Office 8316 

15 8F South Central Work Room 8358 

16 8F Southwest Office 8224 

17 Outdoor Reference  

 

Reporting Guidelines 
 

Healthy Buildings has included in this report standards, threshold limit values, time weighted averages, or 

other recommended acceptable levels for various indoor air pollutants based on the findings and 

publications of several U.S. government agencies, independent industrial hygiene organizations, and other 

bodies.  Furthermore, based on our professional opinion, we have selected the most appropriate guidelines 

in interpreting the data gathered during this inspection. If further information is required in appreciating the 

guidelines used by Healthy Buildings, please feel free to request such information.  

Observations 

The recently renovated areas include the 1st, 2nd, 6th, 7th, and 8th floors.  The areas contained furnishings and 

equipment typical to commercial office space.  The space was in good overall condition.  Please note: final 

construction punch list activities, moving furniture and equipment and areas with early occupancy were 

noted to be ongoing within the spaces during testing. 

Methodology 

Contaminant Target Concentration 
Healthy Buildings 

Sampling Method 

Formaldehyde 
CARB REL Levels (27 ppb) and/or 

OSHA REL Levels (750 ppb) and/or 
OEHHA levels (14 ppb) 

EPA Method TO-11A 

Particulates (PM 10) 50 micrograms per cubic meter EPA Method IP-10A 

Particulates (PM2.5) 15 micrograms per cubic meter EPA Method IP-10A 

Ozone 0.075 parts per million ASTM D5149 – 02 

Total Volatile Organic 
Compounds (TVOCs) 

500 micrograms per cubic meter EPA Method TO-17 

Carbon Monoxide 
9 parts per million but not greater 
than 2 ppm above outdoor levels 

EPA Method IP-3C 
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Caprolactam 
OEHHA REL Levels (1.4 ppb) and/or 

CDC REL Levels (220 ppb) 
EPA Method TO-17 

 

Air Sampling Summary (See Following Tables for Detailed Results) 

Air quality testing results for carbon monoxide, ozone, PM10 dusts, PM2.5 dusts, volatile organic 

compounds (VOCs), formaldehyde (HCHO) and caprolactam are summarized below. 

1. Carbon monoxide, a toxic, odorless byproduct of fuel combustion, was less than detection limits 

(1ppm), indicating no indoor sources of this contaminant during the inspection.  

2. Ozone levels were less than detection limits, indicating no indoor sources of this contaminant during 

the inspection and were below the guideline of 0.075 ppm. 

3. All airborne PM10 dust levels were below the guideline of 50 ug/m3.  

4. All airborne PM2.5 dust levels were below the guideline of 15 ug/m3. 

5. Volatile organic compounds (TVOCs) results were less than the guideline of 500 ug/m3  

6. All Formaldehyde results were below the CARB 8-hour Recommended Exposure Limit (REL) of 27 

ppb and OEHHA guideline of 14 ppb.  

7. All Caprolactam results were below the OEHHA 8-hour Recommended Exposure Limit (REL) of 

1.4 ppb. 

Conclusions and Recommendations 

Following renovations, Healthy Buildings conducted a focused indoor air quality sampling at the 375 Beale 

Street building located in San Francisco, CA during the days of May 25th – 27th, 2016. Please note the 

following findings and recommendations: 

 The data collected for ozone, carbon monoxide, PM-10, PM-2.5, TVOCs, formaldehyde and 

caprolactam indicate that the indoor air quality meets applicable indoor air quality standards for 

these contaminants.  

 

For Healthy Buildings, 

 

 
 

Joel Ritschel, LEED AP, CBCP, CEA, REP, MFBA 

Regional Manager 
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Attachments: Tables of Results 
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Test Sampling and Analysis for Formaldehyde Content 

Objective: To measure the levels of formaldehyde gas present and compare with standards. 

Method: Air sampling for eight hours with a calibrated air pump using sorbent tubes equipped with 

silica gel DNPH coated adsorbent cartridges equipped with an ozone scrubber. After 

collection the tubes are analyzed using high-performance liquid chromatography (HPLC). 

This is equal to EPA Method TO-11A. 

No. Location Formaldehyde Concentration (ppb) 

 

1 1F South Central Yerba Buena Conference Room 107/109 6.3 

2 1F East Central Building Engineering Office 130 3.1 

3 2F East Central Open Offices 242C 2.5 

4 2F Northeast Lab XRF 234 7.8 

5 2F East Interior Office 218 5.1 

6 6F South Central Conference Room 6206 4.4 

7 6F East Central Office 6344 3.3 

8 6F Southwest Office 6213 6.1 

9 6F Northwest Office 6124 2.7 

10 6F Northeast Office 6326 <0.0017 

11 7F Northeast Cube Area 7312 2.9 

12 7F Southwest Cube Area 7215 3.8 

13 7F Northwest Office 7115 2.7 

14 8F Northeast Office 8316 3.1 

15 8F South Central Work Room 8358 3.1 

16 8F Southwest Office 8224 3.4 

17 Outdoors 21 

 

Conclusions: 

 All Formaldehyde results were below the CARB 8-hour Recommended Exposure Limit (REL) of 27 

ppb and OEHHA guideline of 14 ppb.  

 



Judy Yu 
Bay Area Air Quality Management District 
Project #1601013SF 
July 25, 2016 
Page 6 of 41 
 
 

 
healthybuildings.com business minded sustainability 

 

 



Judy Yu 
Bay Area Air Quality Management District 
Project #1601013SF 
July 25, 2016 
Page 7 of 41 
 
 

 
healthybuildings.com business minded sustainability 

 

 



Judy Yu 
Bay Area Air Quality Management District 
Project #1601013SF 
July 25, 2016 
Page 8 of 41 
 
 

 
healthybuildings.com business minded sustainability 

 

Test Weighing of Airborne Particles (PM-10) 

Objective: To assess the weight airborne particles at or less than 10 microns in size at random locations 

of the building and compare with available standards. 

Method: Air sampling for eight hours with a calibrated air pump at approximately 10 LPM using a 

Model 200 PEM impactor with a 10 µm cut point onto a pre-weighted filter and weighing 

of the filter on a calibrated laboratory balance. This is comparable to NIOSH 0600 and is 

equal to EPA IP-10A. 

No. Location PM-10 Particulate (µg/m3) 

 

1 1F South Central Yerba Buena Conference Room 107/109 <0.010 

2 1F East Central Building Engineering Office 130 <0.010 
3 2F East Central Open Offices 242C <0.010 
4 2F Northeast Lab XRF 234 <0.010 
5 2F East Interior Office 218 <0.010 
6 6F South Central Conference Room 6206 <0.010 
7 6F East Central Office 6344 <0.010 
8 6F Southwest Office 6213 <0.010 
9 6F Northwest Office 6124 <0.010 
10 6F Northeast Office 6326 <0.010 
11 7F Northeast Cube Area 7312 <0.010 
12 7F Southwest Cube Area 7215 <0.010 
13 7F Northwest Office 7115 <0.010 
14 8F Northeast Office 8316 <0.010 
15 8F South Central Work Room 8358 <0.010 
16 8F Southwest Office 8224 <0.010 

 

Conclusions: 

The PM10 results from the testing are no more than <0.010 µg/m3, well below the recommended acceptable 

upper limit for airborne PM-10 particles of 50 micrograms per cubic meter of air. 
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Test Weighing of Airborne Particles (PM-2.5) 

Objective: To assess the weight airborne particles at or less than 2.5 microns in size at random 

locations of the building and compare with available standards. 

Method: Air sampling for eight hours with a calibrated air pump at approximately 10 LPM using a 

Model 200 PEM impactor with a 2.5 µm cut point onto a pre-weighted filter and weighing 

of the filter on a calibrated laboratory balance. This is comparable to NIOSH 0600 and is 

equal to EPA IP-10A. 

No. Location PM-2.5 Particulate (µg/m3) 

 

1 1F South Central Yerba Buena Conference Room 107/109 <0.010 
2 1F East Central Building Engineering Office 130 <0.010 
3 2F East Central Open Offices 242C <0.010 
4 2F Northeast Lab XRF 234 <0.010 
5 2F East Interior Office 218 <0.010 
6 6F South Central Conference Room 6206 <0.010 
7 6F East Central Office 6344 <0.010 
8 6F Southwest Office 6213 <0.010 
9 6F Northwest Office 6124 <0.010 
10 6F Northeast Office 6326 <0.010 
11 7F Northeast Cube Area 7312 <0.010 
12 7F Southwest Cube Area 7215 <0.010 
13 7F Northwest Office 7115 <0.010 
14 8F Northeast Office 8316 <0.010 
15 8F South Central Work Room 8358 <0.010 
16 8F Southwest Office 8224 <0.010 

 

Conclusions: 

The PM-2.5 results from the testing are no more than <0.010 µg/m3, well below the recommended 

acceptable upper limit for airborne PM-2.5 particles of 15 micrograms per cubic meter of air. 
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Test Sampling and Analysis for Airborne TVOCs  

Objective: To estimate the amounts of volatile organic compounds present in the building air. 

Method: Air sampling using multi-bed sorbent tubes. Sorbent tubes are analyzed by double thermal 

desorption and subsequent analysis by capillary gas chromatography and mass 

spectroscopy. All non-calibrated compound mass values are estimated and reported as 

internal standard equivalents. Calculations are performed by summing the integrated total 

ionic chromatogram (TIC) areas in a sample less the TIC area of the closest internal 

standard over the retention time interval. The ratio of summed area to the area of the 

internal standard is calculated. This value is multiplied by the internal standard mass to 

obtain the equivalent sample mass. The mass of each detected target compound is 

converted to an air concentration (µg/m3) and compared to its allowable concentration in 

Table 4.1 of CDPH v1.1 (except formaldehyde). This method follows EPA Method TO-

17. 

No. Location Total Target VOCs (µg/m3) 

 

1 1F South Central Yerba Buena Conference Room 107/109 10.36 

2 1F East Central Building Engineering Office 130 172.88 

3 2F East Central Open Offices 242C 90.71 

4 2F Northeast Lab XRF 234 22.39 

5 2F East Interior Office 218 72.95 

6 6F South Central Conference Room 6206 11.24 

7 6F East Central Office 6344 17.22 

8 6F Southwest Office 6213 23.17 

9 6F Northwest Office 6124 6.89 

10 6F Northeast Office 6326 0.0 

11 7F Northeast Cube Area 7312 0.0 

12 7F Southwest Cube Area 7215 3.37 

13 7F Northwest Office 7115 9.52 

14 8F Northeast Office 8316 44.63 

15 8F South Central Work Room 8358 9.96 

16 8F Southwest Office 8224 6.78 

 

Conclusions: 

On the days of our testing, the TVOC levels were no more than 172.88 µg/m3, well below the recommended 

guideline of 500 µg/m3.  
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Test Sampling and Analysis for Airborne Caprolactam 

Objective: To estimate the amounts of caprolactam present in the building air. 

Method: Air sampling using multi-bed sorbent tubes. Sorbent tubes are analyzed by double thermal 

desorption and subsequent analysis by capillary gas chromatography and mass 

spectroscopy. This method follows EPA Method TO-17.  

No. Location Concentration of Caprolactam (ppb) 

1 1F South Central Yerba Buena Conference Room 107/109 0.8 
2 1F East Central Building Engineering Office 130 0.8 
3 2F East Central Open Offices 242C 0.8 
4 2F Northeast Lab XRF 234 0.3 
5 2F East Interior Office 218 0.2 
6 6F South Central Conference Room 6206 0.5 
7 6F East Central Office 6344 0.6 
8 6F Southwest Office 6213 0.5 
9 6F Northwest Office 6124 0.6 
10 6F Northeast Office 6326 0.4 
11 7F Northeast Cube Area 7312 0.6 
12 7F Southwest Cube Area 7215 0.5 
13 7F Northwest Office 7115 0.5 
14 8F Northeast Office 8316 0.9 
15 8F South Central Work Room 8358 0.5 
16 8F Southwest Office 8224 0.7 
17 Outdoors -- 

 

Conclusions: 

All Caprolactam results were below the OEHHA 8-hour Recommended Exposure Limit (REL) of 1.4 ppb. 

.  

. 
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Test Measurement and Averages for Airborne Levels of Carbon Monoxide Gas 

Objective Measuring of Carbon Monoxide over an 8-hour period. 

Method: Carbon monoxide measurements were electronically recorded with a calibrated instrument 

containing an electrochemical sensor meeting EPA IP-3C standards. 

No. Location 
CO Average (ppm) 

CO Outdoors 

Average (ppm) 

 

1 1F South Central Yerba Buena Conference Room 107/109 0.4 0.6 

2 1F East Central Building Engineering Office 130 0.5 0.6 
3 2F East Central Open Offices 242C 0.4 0.6 
4 2F Northeast Lab XRF 234 0.4 0.6 
5 2F East Interior Office 218 0.5 0.6 
6 6F South Central Conference Room 6206 0.6 0.8 
7 6F East Central Office 6344 0.6 0.8 
8 6F Southwest Office 6213 0.4 0.8 
9 6F Northwest Office 6124 0.7 0.8 
10 6F Northeast Office 6326 0.7 0.8 
11 7F Northeast Cube Area 7312 0.8 0.8 
12 7F Southwest Cube Area 7215 0.8 0.8 
13 7F Northwest Office 7115 0.7 0.8 
14 8F Northeast Office 8316 0.8 0.8 
15 8F South Central Work Room 8358 0.8 0.8 
16 8F Southwest Office 8224 0.8 0.8 

 

Conclusions: 

The results from the carbon monoxide testing are no more than 0.8ppm, well below the recommended 

acceptable upper limit for carbon monoxide of 9 ppm, or 2 ppm above the outdoor level. 
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Test Measurement and Averages for Airborne Levels of Ozone 

Objective Measuring of Ozone over an 8-hour period. 

Method: Ozone measurements were electronically recorded with a calibrated instrument containing 

an electrochemical sensor meeting ASTM D5149-02 standards. 

No. Location Ozone Average (ppm) 

 

1 1F South Central Yerba Buena Conference Room 107/109 < 0.02 

2 1F East Central Building Engineering Office 130 < 0.02 
3 2F East Central Open Offices 242C < 0.02 
4 2F Northeast Lab XRF 234 < 0.02 
5 2F East Interior Office 218 < 0.02 
6 6F South Central Conference Room 6206 < 0.02 
7 6F East Central Office 6344 < 0.02 
8 6F Southwest Office 6213 < 0.02 
9 6F Northwest Office 6124 < 0.02 
10 6F Northeast Office 6326 < 0.02 
11 7F Northeast Cube Area 7312 < 0.02 
12 7F Southwest Cube Area 7215 < 0.02 
13 7F Northwest Office 7115 < 0.02 
14 8F Northeast Office 8316 < 0.02 
15 8F South Central Work Room 8358 < 0.02 
16 8F Southwest Office 8224 < 0.02 

 

Conclusions: 

The results from the ozone testing are no more than < 0.02 ppm, well below the recommended acceptable 

upper limit for ozone of 0.075 ppm. 
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Glossary of Technical Terms 

Carbon dioxide (CO2) A byproduct of respiration and normal constituent of the atmosphere. Measurement of carbon dioxide can 

provide an indication of ventilation rates in a building and/or a threshold of comfort  

Carbon monoxide (CO) A toxic byproduct of fuel combustion. While odorless, carbon monoxide gas is often accompanied by other 

odorous combustion products (aldehydes, oxides of nitrogen, etc.)  

Counts per cubic meter of air 

(count/m3) 

A calculated unit of measurement for quantifying airborne mold spores per unit volume of air 

Formaldehyde (HCHO) A pungent, organic compound associated with certain new furnishings, glues, pressed woods, vehicle exhaust 

and tobacco smoke. Reacts in the atmosphere to become a component of smog 

Hydrogen Sulfide (H2S) Or sewer gas. A toxic and flammable gas associated with rotten egg odor from the bacterial breakdown or 

organic matter. Detectable by the human sense of smell at extremely low concentration. 

Hyphae A long branching filamentous cell of a fungi or “root” structures. Their presence often indicates active growth 

Infrared Thermography The science of detecting radiation in the infrared range. As radiation increases with temperature, 

thermography allows one to detect the variation in temperature allowing building diagnosticians to “see” 

moisture accumulation or potential air leakage not otherwise visible. 

Micrograms per cubic meter (g/m3) A unit of concentration common to particles and gases which describes the weight or mass of the contaminant 

per unit volume of air. A microgram is 1/1,000,000th of a gram. 

Micrometer (µm) A common unit of measurement for microscopic particles. Unit of measure that is 1/1,000,000th the length 

of a meter 

Moisture meter An instrument capable of measuring the moisture content of porous and semi-porous materials; used in the 

assessment of moisture and a metric for potential mold growth  

Mold  Include all species of microscopic fungi that grow in the form of multicellular filaments called hyphae; 

common consequence to moisture damaged material 

Nitrogen Dioxide (NO2) A toxic and pungent gas common to internal combustion engines and power plants. Reaction products include 

ozone. 

Relative humidity The amount of water vapor that exists in a gaseous mixture of air and water relative to temperature. Measured 

in %. 

Respirable Suspended Particulate A classification of dust which describes a particle size range averaging less than 10 micrometers (um) in 

diameter. Excessive particles in the respirable range are more likely to be implicated in respiratory distress 

Spores The reproductive structure of mold (fungi) adapted for dispersal. Typically, 1-20 micrometers in diameter. 

Have been implicated in allergy-like symptoms and rare cases of infection 

Sulfur Dioxide (SO2) A toxic gas associated common to coal burning, power plants, and the incomplete combustion of lower grade 

fuels.  

Tape Lift A technique to collect surface molds or settled particles for microscopic analysis 

Temperature A physical property of air describing heat or cold measured in degrees Fahrenheit 

Total Volatile Organic Compounds 

(TVOCs) 
An aggregate measure of volatile organic compounds in air expressed in ppm or g/m3.  

Ultrafine Particles A classification of airborne particles with diameters in the range of 0.02 – 1.0 micrometers characterized by 

their ability to reach the gas exchange regions of the lung; under considerable investigation as a trigger for 

respiratory distress 

Volatile Organic Compounds 

 

Classes of organic chemical compounds (containing carbon) with high enough vapor pressures to exist as 

gases under normal temperature and pressure conditions. Odors common to fuels, paints, new furnishings, 

etc. 

 


