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March 22, 2007        081-12152-03 

 

Mr. Jeffrey Crawford 
Rhode Island Department of Environmental Management 
Office of Waste Management 
235 Promenade Street 
Providence, RI 02908-5767 

Subject: Quarterly Monitoring for Springfield Street School Complex, 50 Springfield Street, 
Providence, RI – February 2007 Monitoring Round 

Dear Mr. Crawford: 

Quarterly monitoring for soil gas, indoor air and system monitoring was conducted between February 
12 and 22, 2007. As was discussed, groundwater samples were not able to be collected during this 
period due to the presence of thick ice over some of the wells.  We delayed reporting while 
attempting to sample groundwater, but since those results are not yet available, we are submitting this 
report on the monitoring that is complete. The groundwater monitoring results will be submitted in an 
addendum.  

The monitoring was performed in accordance with the Long-Term Operation and Maintenance Plan 
and Site Contingency Plan (O&M Plan) contained in the Remedial Action Work Plan prepared by 
ATC dated April 2, 1999, revised May 3, 1999 and May 9, 1999. The Remedial Action Work Plan 
(RAWP) was approved by the Rhode Island Department of Environmental Management (RIDEM) in 
a letter dated June 4, 1999.  

Results of monitoring are provided in the following sections and in the attachments. 

COVER MONITORING 

LFR conducted a visual survey of the site for evidence of significant soil cover erosion, or for any 
areas where the orange snow fencing indicator barrier was visible. LFR did not observe any areas 
where the orange indicator barrier was visible during this monitoring event. Some areas of the site 
were covered by puddles or ice at the time of the inspection. 

Some areas of asphalt and concrete have been disturbed by settling, as identified and discussed with 
RIDEM in separate correspondence.  However, as noted previously, the asphalt in these areas does 
not act as the cap because the asphalt is underlain by at least two feet of clean fill. 
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SUB-SLAB VENTILATION SYSTEM 

The sub-slab ventilation system was inspected by LFR during the quarterly monitoring on February 
22, 2007. LFR personnel attempted to inspect the sub-slab monitoring system on February 15, but the 
locks on the doors to the sheds containing the blowers were frozen due to an ice storm the night 
before. All systems were operating upon arrival for the monitoring event on both days.  

Influent and effluent air from the two blowers at the elementary school and the two blowers at the 
middle school was monitored. Samples of influent and effluent gas were collected in Tedlar bags at 
each location and screened for methane, carbon dioxide, carbon monoxide, hydrogen sulfide, and 
volatile organic compounds (VOC). Results are provided in Table 1.  

Methane, carbon monoxide, hydrogen sulfide and organic vapor concentrations in the subslab 
ventilation system samples were all measured as zero during this monitoring event.  Carbon dioxide 
readings at the elementary school ranged from 0.2 to 0.3 percent, and carbon dioxide readings at the 
middle school ranged from 0.0 to 0.3 percent.  Five of the seven carbon dioxide readings exceeded 
the Remedial Action Work Plan Action Level of 1000 ppm (0.1%).   

INDOOR AIR MONITORING 

Indoor air monitoring was conducted on February 15, 2007 (while the building was occupied) using a 
Landtec Gem 2000 landfill gas monitor (methane, carbon dioxide, oxygen, carbon monoxide and 
hydrogen sulfide) and a Mini Rae photoionization detector (organic vapors). Results of monitoring are 
provided in the Table 2. Methane, carbon monoxide, hydrogen sulfide and organic vapor 
concentrations were not detected during the indoor air monitoring. Carbon dioxide was measured as 
0.1 at every location in the buildings, as well as outside.    

The methane monitors at the middle school and the elementary schools had stickers that indicated they 
were last calibrated by Diamond Calibration personnel on January 25, 2007. The sensors appeared to 
be functioning.  Calibration Certificates from Diamond Calibration indicate that many of the sensors 
read above 0 when calibrated to the zero gas.  This prevents the sensors from giving a fault alarm if 
the reading drops below zero due to a sudden temperature change, and still provides a conservative 
measure of protection because the alarm limit is still 10% LEL.  

GROUNDWATER MONITORING 

As noted above, groundwater monitoring was not performed in February due to the presence of ice 
over several of the wells.  Monitoring will be completed when weather allows, and the results will be 
provided to RIDEM. 
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SOIL GAS MONITORING 

Soil gas monitoring was conducted at 29 locations on February 12 and 13, 2007. The sampling was 
conducted by placing an air sampling gripper cap on each well and attaching a piece of tubing. A 
volume of air equivalent to approximately 3 well volumes was removed from each well using an SKC 
Airchek Sampling pump. Soil gas was then screened using a Landtec Gem 2000 Landfill Gas 
Analyzer & Extraction Monitor and a MiniRae Photoionization Detector (PID).  

Air samples were also collected in Tedlar bags using the SKC Airchek Pump from wells WB-2 and 
MPL-6. The Tedlar bags were submitted to Con-test Analytical Laboratory for analysis for VOC via 
EPA method TO-14. 

Soil Gas Field Monitoring Results 

Soil gas samples were screened for methane, carbon monoxide, hydrogen sulfide, carbon dioxide, 
oxygen, and total VOCs. Soil gas survey results are provided in Table 3.  

Carbon monoxide and hydrogen sulfide were not detected at any of the monitoring locations. Methane 
and organic vapors were detected at concentrations below the Remedial Action Work Plan Action 
Levels.   

Carbon dioxide was detected at all 28 locations with detectable concentrations ranging from 0.1% to 
4.8%. This maximum carbon dioxide concentration is lower than the maximum concentration of 
11.1% detected during the last round of monitoring in November 2006. Concentrations of carbon 
dioxide were generally lower than during the November 2006 monitoring round. The carbon dioxide 
Remedial Action Work Plan Action Level is 0.1%, and 24 readings exceeded the action level. The 
presence of carbon dioxide in soil gas is an indicator of subsurface bacterial activity and does not 
represent a threat to users of the property. Graphs presenting carbon dioxide, oxygen, and methane 
concentrations over time for seven representative wells are presented in Attachment A. 
Concentrations detected during this round of monitoring appear to be consistent with the patterns of 
rising carbon dioxide concentrations in the summer and fall, and falling carbon dioxide concentrations 
in the winter and spring.  

Soil Gas Laboratory Results 

Soil gas samples were collected from soil gas wells MPL-6 and WB-2 in Tedlar bags and submitted to 
Con-Test Analytical Laboratories for analysis by method TO-14. Results of the analysis are 
summarized in Table 4, and the laboratory report is provided in Attachment B. Only two compounds, 
toluene and xylene, were detected at low concentrations. The results were typical of the 
concentrations and compounds which have been detected in previous monitoring events.  

The Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits (PELs) are 
provided in Table 4 for comparison purposes even though they are not applicable to soil gas, because 
it does not represent exposure point concentrations. The PELs are the average concentrations that 
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OSHA allows to be present in a workplace without any respiratory protection or exposure controls. 
The concentrations detected in soil gas were well below the OSHA PELs.  

CONCLUSIONS 

Groundwater sampling was not completed during February 2007 due to the presence of ice over 
several of the groundwater monitoring wells.  Groundwater monitoring wells will be sampled when 
weather allows and the results will be submitted to RIDEM as a report addendum.   

Methane, carbon monoxide, hydrogen sulfide and organic vapor concentrations did not exceed RAWP 
action levels in any soil gas samples, indoor air or subslab ventilation system samples. Carbon 
dioxide concentrations exceeded the action level at some locations. The detection of carbon dioxide in 
soil gas is typical of what has been detected during previous monitoring events and appears to be a 
result of naturally occurring bacterial activity in the subsurface.  Concentrations of carbon dioxide in 
the site building appeared to be within the range expected for occupied buildings, and were well 
below PELs. 

Inspection of the cap did not reveal any evidence of exposure of the orange barrier or of breaches of 
the cap that would allow users of the Site to be exposed to the underlying capped soils.   

If you have any questions or require any additional information, please contact the undersigned at 
401-738-3887. 

Sincerely, 

 

Donna Holden Pallister, P.E.      
Senior Engineer       

cc:  A. Sepe, City of Providence 
  Providence Public Building Authority 
  S. Tremblay, Providence School Department 

 



 

TABLES 
 
 

 

 



Table 1 
System Monitoring Notes 

Springfield Street School Complex 
Providence, Rhode Island 

February 22, 2007 

Monitoring 
Location 

Methane  
% by volume 

 Landtec 

Carbon 
Dioxide 

% by volume 

Oxygen 
% by volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM 

Elementary 
School inlet 1 

0.0 0.3 22.9 0.0 0.0 0.0 

Elementary 
School inlet 2 

0.0 0.2 22.9 0.0 0.0 0.0 

Elementary 
School Outlet 

0.0 0.3 22.7 0.0 0.0 0.0 

Middle School 
front shed inlet 

0.0 0.0 22.9 0.0 0.0 0.0 

Middle School 
front shed after 

2nd carbon 

0.0 0.0 23.0 0.0 0.0 0.0 

Middle School 
back shed inlet 

0.0 0.3 22.5 0.0 0.0 0.0 

Middle School 
back shed  

after 2nd carbon 

0.0 0.2 22.5 0.0 0.0 0.0 

Remedial 
Action Work 
Plan Action 

Levels 

0.5 1,000 ppm 
(0.1%) 

 

 

NA 9 ppm 10 ppm 5 ppm 

 

Measurements made with:    Landtec Gem 2000, MiniRae 2000 

Sampling date:  February 22, 2007 

Measured by: D.H. Pallister 
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Table 2 
Indoor Air Monitoring Results 

Springfield Street School Complex 
Providence, Rhode Island 

February 15, 2007 

Monitoring 
Location 

Methane  
% by 

volume  
Landtec 

Carbon 
Dioxide 
% by 

volume 

Oxygen 
% by 

volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM* 

E.S. Front 
office 

0.0 0.1 23.3 0 0 0.0 

E.S. 
Elevator  

0.0 0.1 23.5 0 0 0.0 

E.S. 
Electrical 
closet in 
Mech. 
Room 

0.0 0.1 23.6 0 0 0.0 

E.S. Gym 
storage 
closet 

0.0 0.1 23.5 0 0 0.0 

E.S.  
Room 213 

0.0 0.1 23.3 0 0 0.0 

E.S. Library 0.0 0.1 23.5 0 0 0.0 

E.S.  
Room 107 

0.0 0.1 23.5 0 0 0.0 

E.S. 
Stairway 
Stair C 

0.0 0.1 23.3 0 0 0.0 

E.S.  
Room 111 

0.0 0.1 23.3 0 0 0.0 

E.S. 
Cafeteria 

0.0 0.1 23.2 0 0 0.0 
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Monitoring 
Location 

Methane  
% by 

volume  
Landtec 

Carbon 
Dioxide 
% by 

volume 

Oxygen 
% by 

volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM* 

M.S.  
Front Office 

0.0 0.1 22.9 0 0 0.0 

M.S. 
Library 

0.0 0.1 23.2 0 0 0.0 

M.S. 
Stairway 
toward 
Hartford 
Ave. 

0.0 0.1 23.1 0 0 0.0 

M.S. Crack 
near door to 
outside near 
gym 

0.0 0.1 23.2 0 0 0.0 

M.S. 
Former 
Music Room 
(Rm # 2 
practise) 

0.0 0.1 23.0 0 0 0.0 

M.S.  
Near Sensor 
in cafeteria 

0.0 0.1 23.0 0 0 0.0 

M.S.  
Faculty 
work room 
2nd floor 

0.0 0.1 23.2 0 0 0.0 
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Indoor Air Monitoring Notes 
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Monitoring 
Location 

Methane  
% by 

volume  
Landtec 

Carbon 
Dioxide 
% by 

volume 

Oxygen 
% by 

volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM* 

M.S.  
Hall outside 
cafeteria 
next to 
Sensor 

0.0 0.1 23.1 0 0 0.0 

M.S. 
Faculty 
Work Room 
1st Floor 

0.0 0.1 23.1 0 0 0.0 

M.S. 
Elevator 

0.0 0.1 23.1 0 0 0.0 

Remedial 
Action 
Work Plan 
Action 
Levels 

0.5 1,000 ppm 
(0.1%) 

NA 9 ppm 10 ppm 5 ppm 

 

Notes: 

E.S. indicates Elementary School  

M.S. indicates Middle School  

Measurements made with: GEM 2000 Gas Analyzer & Extraction Monitor, MiniRae PID 
Meter   



Table 3 
Soil Gas Survey Field Notes 

Springfield Street School Complex 
Providence, RI 

February 12 & 13, 2007 

 
Monitoring 

Well 
Methane  

% by 
volume 

Carbon 
Dioxide 
% by 

volume 

Oxygen 
% by 

volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM 

WB-1 0.1 0.2 20.5 0 0 0.2 

WB-2 0.4 0.5 20.1 0 0 0.7 

WB-3 0.1 0.4 21.2 0 0 0.1 

WB-4 0.2 0.2 20.2 0 0 0.2 

WB-5 0.1 0.1 20.8 0 0 0.4 

WB-6 0.1 0.5 20.1 0 0 0.6 

WB-7 0.2 0.4 20.5 0 0 0.6 

WB-8 0.4 0.3 20.5 0 0 0.6 

WB-12 0.1 0.2 21.3 0 0 0.1 

WB-13 0.2 0.3 21.1 0 0 0.0 

WB-14 0.1 0.1 21.2 0 0 0.1 

WB-15 0.1 0.1 21.3 0 0 0.1 

EPL-1 0.1 1.3 21.2 0 0 0.1 

EPL-2 0.1 1.9 21.7 0 0 0.1 

EPL-3 0.3 2.0 21.1 0 0 0.1 

EPL-4 0.1 2.4 20.8 0 0 0.2 

EPL-5 0.2 4.4 19.4 0 0 0.4 

ENE-1 0.4 0.8 20.8 0 0 0.5 



Table 3 
Soil Gas Survey Field Notes 

Springfield Street School Complex 
Providence, RI 

February 12 & 13, 2007 

 
Monitoring 

Well 
Methane  

% by 
volume 

Carbon 
Dioxide 
% by 

volume 

Oxygen 
% by 

volume 

Carbon 
Monoxide 

PPM 

Hydrogen 
Sulfide 
PPM 

Organic 
Vapors 
PPM 

MG1 0.2 0.2 20.9 0 0 0.6 

MG2 0.4 1.2 20.4 0 0 0.2 

MG3 0.1 0.2 20.3 0 0 0.2 

MG4 0.4 1.5 20.7 0 0 0.5 

MG5 0.4 1.4 20.9 0 0 0.4 

MPL2 0.2 0.1 23.5 0 0 0.2 

MPL3 Well 
Frozen 

  0 0  

MPL5 0.2 4.8 18.7 0 0 0.3 

MPL6 0.1 4.3 8.9 0 0 0.1 

MPL7 0.1 4.7 15.3 0 0 0.2 

MPL8 0.2 1.9 21.3 0 0 0.2 

Remedial 
Action 
Work Plan 
Action 
Levels 

0.5% 1,000 
PPM 

NA 9 PPM 10 PPM 5 PPM 

 

Sampled by: Andrea J. Lang 

Weather Conditions: raining, 500’s   

Sampling Equipment: Landtec Gem 2000 Plus Gas Analyzer (Methane, CO2, O,2 H2S and 
CO), and MiniRAE 2000 (organic vapors), SKC pump. 



Table 4 
Soil Gas Laboratory Analysis Results 

Springfield Street School Complex 
February 20, 2007 

Parameter OSHA PELs 
(PPBv) 

Results of Analysis in parts per 
billion by volume (PPBv) 

  MPL-6 WB-2 

Toluene 200,000 4.9 4.6 

M/p-Xylene 100,000 1.4 1.2 

 

Table lists only detected compounds.  See laboratory report for full list of analytes. 

Occupational Safety and Health Administration (OSHA) PELs = Permissable Exposure Limits 
from NIOSH Pocket Guide to Chemical Hazards 
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Attachment A 
 

Soil Gas Graphs 



Soil Gas Well EPL1
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well EPL4
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well MG2
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well MPL5
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island

H:\Active Jobs\081-12152\Monitoring Trends\Soil Gas Trends-2-2007.xls\MPL5

0.0%

2.5%

5.0%

7.5%

10.0%

12.5%

15.0%

17.5%

20.0%

22.5%

Apr-
00

Jul
-00

Oct-0
0

Jan
-01

Apr-
01

Jul
-01

Oct-0
1

Jan
-02

Apr-
02

Jul
-02

Oct-0
2

Jan
-03

Apr-
03

Jul
-03

Oct-0
3

Jan
-04

Apr-
04

Jul
-04

Oct-0
4

Jan
-05

Apr-
05

Jul
-05

Oct-0
5

Jan
-06

Apr-
06

Jul
-06

Oct-0
6

Jan
-07

Dates of Monitoring

Pe
rc

en
ta

ge
 in

 S
oi

l G
as

 b
y V

ol
um

e

Oxygen (O2) Carbon Dioxide (CO2) Methane (CH4)



Soil Gas Well WB1
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well WB7
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well WB15
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Soil Gas Well WB15
Fluctuation in Methane, Oxygen, and Carbon Dioxide Percentages over Time

Springfield Street School Complex
Providence, Rhode Island
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Attachment B 
 

Laboratory Report for Soil Gas 




































