® Aurporl Professional Park
2350 Post Road

Warwick, Rhode Island 02886

Telephone: 401-736-3440

Fax: 401-736-3423

EA Engineering, Science, and Technology, Inc. Wwww eaesl.com

27 April 2009

Mr. Joseph T. Martella I1, Senior Engineer
RIDEM - Office of Waste Management
Site Remediation Program

235 Promenade Street

Providence, Rhode Island 02908

RE:  Order of Approval Amendment Request

Alvarez High School, 333 Adelaide Avenue, Providence, Rhode Island
Case No. 2005-029
EA Project No. 14613.01

Dear Mr. Martella:

On behalf of the City of Providence School Departinent (City), EA Engineering, Science, and
Technology, Inc. (EA) is providing this letter request to revise the current indoor air and subslab
vapor monitoring program at the above referenced Alvarez High School site (the Site). A

summary of site data collected is provided below and is intended to provide support for our
request.

Project Monitoring History

The Alvarez High School (formerly Adelaide High School) is constructed upon property
formerly occupied by Gorham Manufacturing. Industrial processes were reportedly conducted at
the site and included the manufacture of sterling and plated silverware, as well as bronze
castings. The former plating and degreasing operations reportedly contributed to the presence of
soil and groundwater impacted by chlorinated solvents across the property. Table 1 provides a
list of contaminants of concern (COC) at the property, identified during historical site
investigations of the site, reportedly due to the former Gorham Manufacturing operations.

Table 1;: Contaminants of Concern

Soil Groundwater
Tetrachloroethene Tetrachloroethene
Trichloroethene Trichloroethene
1,1,1-Trichloroethane 1,1,1-Trichloroethane

1,1-Dichloroethane Vinyl Chloride
Benzo(a)anthracene 1,1-Dichloroethane
Benzo(a)pyrene cis-1,2-Dichloroethene
Benzo(b)flouranthene
Arsenic
Lead
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The current primary environmental concern of the Alvarez High School parcel is the potential for
contaminants from within the groundwater and/or soil volatilizing and “flowing” through
cracks/seams of the concrete foundation and/or floor of the school and affecting indoor air. This
process is commonly referred to as soil vapor intrusion.

Soil vapor intrusion is a common problem in contaminated sites, and the most common solution
is the installation of a sub-slab depressurization (SSD) system, similar to what has been installed
at the Site. The typical SSD system consists of one or more fans that are connected to a series of
interconnected perforated pipes constructed beneath the school’s concrete floor. These pipes are
connected to vapor suction pits, which provide a means to draw vapor from the soils. The fan(s)
then draw the vapor from these pits through the pipes and discharge the vapor above the roof of
the building, diluting the vapor in ambient air. This process creates a negative pressure, or
vacuum, beneath the school, and the vapor will follow the “path of least resistance,” which is
always through the SSD system, i.e., the vapor will not flow through the competent concrete
foundation slab but will instead flow into the vacuum of the SSD system.

The SSD system has been in operation at the Alvarez High School continuously since 16 March
2007. EA has completed sampling of the sub-slab vapor, ambient outdoor air, and indoor air in
accordance with the Order of Approval and subsequent amendments (Amended OA) for this Site
since March 2007 (refer to the Alvarez High School Building Plan with Indoor Air Sampling
locations in Attachment A). Indoor air and soil vapor samples have been collected on a monthly
basis following the first three bi-weekly sampling events in March and April 2007. Analytical
data summary tables for indoor air and subslab vapor are provided as Attachments B and C,
respectively. Monitoring has included inspections of the rooftop fans to ensure proper operation.
In addition, continuous electronic monitoring of each of the three SSD system fans has been, and
continues to be, ongoing. The continuous operation of the SSD system and confirmation of sub-
slab vacuum beneath the school, between -0.01 and -0.18 inches of water column, illustrates
ongoing effective operation of the SSD system, and elimination of the soil vapor intrusion
pathway at the Site.

With two years of data compiled for the Site, several types of detections and/or exceedances of
the State of Connecticut’s Draft Proposed Indoor Residential Targeted Air Concentrations (Order
of Approval-required site criteria) have been identified. It is important to note that these
standards are Draft/Proposed and have not been enacted due to the extremely low detection
limits. Reportedly, laboratories do not have the means to confidently meet these low standards
consistently, with some concentrations reported as “false-positives”, as detailed below. The
types of exceedances, with specific historical project examples, are summarized below.

¢ Construction-related Compounds — During the initial monitoring events, several
compounds were detected in indoor air samples or sub-slab vapor samples. During the
first 5 months of monitoring, two volatile organic compounds (VOCs), acetone and 2-
butanone, were detected within samples collected from sub-slab vapor sampling points
and were attributable to the use of PVC primer and solvent during construction of the
SSD system and the monitoring points. The VOC concentrations originally detected
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dissipated by August 2007, and have not been detected in the sub-slab system since that
time. In addition, several VOCs (1,2-dichloroethane, 1,3,5-trimethylbenzene, and 1,2,4-
trimethylbenzene} were detected during the initial monitoring events and are attributed to
construction activities taking place at the time (i.e., building materials, off-gassing,
construction worker cigarette smoke) and were detected intermittently in indoor air after
the five-month period following system start-up, and are discussed below.

In the 20 September 2007 event, 1,2,4-trimethylbenzene was detected within indoor air in
the gymnasium, but was not detected at comparable levels within the sub-slab, indicating
the compound had originated from materials within the gymnasium, not soil vapor. In
addition, chloroform and bromodichloromethane were detected in the initial indoor air
samples. As concentrations were not replicated beyond the first month of sampling, it
was concluded that the presence of chloroform and bromodichloromethane was
attributable to the chlorination of the school’s water supply. None of these contaminants
were noted as site-specific COCs for the Site.

¢ Background Ambient Air Compounds - Carbon tetrachloride has been detected in the
indoor air at the Site at concentrations exceeding the site criteria. However, carbon
tetrachloride was also detected in the outdoor ambient air samples at analogous
concentrations, even on days with wind speeds exceeding 10-15 miles per hour. Carbon
tetrachloride is known to be a statewide and urban background compound detectable in
trace concentrations. Based upon discussions and guidance provided by the Rhode Island
Department of Health and RIDEM Office of Waste Management and Office of Air
Resources, these carbon tetrachloride results do not constitute Indoor Air Action Level
exceedances for the Site since they are consistent with documented background
concentrations. Carbon tetrachloride is not included on the site-specific list of
monitoring detected as it has been concluded that indoor concentrations are indicative of
background levels.

* Laboratory Contaminate Compound — Methylene chlonide was detected in outdoor
ambient air samples (26 April 2007, 29 June 2007, and 20 August 2007) below the site
criteria, but not within indoor air. Methylene chloride is not a COC for the Site and is an
industry recognized common laboratory contaminant.

e With the exception of one VOC compound in one indoor sample collected on 22 March
2007 (trichloroethylene [TCE]} and also detected in ambient outdoor air at a greater
concentration than the detected indoor air concentration, none of the VOC compounds of
greatest potential concern to human health at this site, as identified by the Agency for
Toxic Substances and Disease Registry in their December 2006 Health Consultation,
were detected in any of the samples at concentrations greater than the applicable site
criteria. TCE and tetrachloroethylene (PCE) have been detected in sub-slab sampling
points several times but have not been detected within indoor air at levels exceeding the
site criteria, indicating the SSD system is performing as designed.
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During monitoring events at which COCs were detected within indoor ambient air, EA took
immediate measures to determine the source of these contaminants. Examples of these events
and the proactive steps to determine the sources of the exceedances are described below.

e During the 22 Aupust and 22 September 2007 events, PCE and TCE were detected within
sub-slab sampling/monitoring points. Although these compounds were detected at up to
8.37 and 31.9 microgram/cubic meters (pg/m°), respectively, levels detected within
indoor air were 1 pg/m® and 0.1 pg/m®, respectively, well below the Site criteria.
Therefore, these levels were not considered to be cause for concem, but rather indicated
effective operation of the SSD system.

e PCE was detected within one indoor air sample on 25 January 2008 at a concentration
(8.9 ug/m®), exceeding the Indoor Air Action Level of 5.0 ug/m3 . Immediate
arrangements were made to collect follow-up indoor air from the impacted room, sub-
slab vapor from the corresponding sampling point, and an outdoor ambient air sample.
Laboratory correspondence indicated that results may have been skewed high from a
previously analyzed and unrelated sample collected from a different site with very high
PCE concentrations (“‘false-positive”). This laboratory-related exceedance was
confinned through resampling, which indicated concentrations of PCE below the
laboratory reporting limit in the subsequent indoor air, sub-slab vapor, and outdoor
ambient air conducted on 28 January 2008.

e PCE and acetone were detected at levels exceeding the site criteria during the 27 March
2008 monitoring event. The SSD system was checked following the receipt of sample
results on 9 April 2008 and was determined to be operational. However, EA was
informed at the time of the April site visit that a new cleaning crew had been hired after
the February 2008 monitoring event and had been routinely using two “new” aerosol
cleaning products within the school. Both of these cleaning products--a steel polisher and
a graffiti remover--were shown to contain these contaminants detected in indoor air. EA
coordinated with the School Department’s janitorial staff and the cleaning company to
ensure no future use of the cleaning products in question.

e Four compounds were detected above the site criteria in one room during the 30
September 2008 sampling event. The compounds detected were 1,2,4-trimethylbenzene,
1,3,5-trimethylbenzene, n-butylbenzene, and p-isopropyltoluene. Sub-slab vapor samples
beneath the room in question did not indicate the presence of these compounds above
laboratory method detection limits. The laboratory indicated that the relatively high
molecular weights of these compounds may have contributed to cross-contamination
from previous samples obtained by others at different sites and that the laboratory
“consider the results for these four compounds to be suspect and recommend that they be
stricken from the results” (false-positive). As the SSD system appeared to be in
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continuous, effective working order at the time, it was concluded that the results were not
significant.

* During the 27 October 2008 sampling event, 1,2-dichloroethane was detected within one
indoor air sample at a concentration exceeding the site criteria (0.150 u,g,/m3 compared to
a criterion of 0.07 pg/m®). Both sub-slab sampling locations closest to the room where
this compound was detected (the cafeteria) did not contain 1,2-dichloroethane above the
laboratory method detection limit. EA performed supplementary indoor air and sub-slab
vapor sampling to determine whether the exceedance was significant on 12 November
2008. This follow-up sampling did not reveal the presence of 1,2-dichloroethane within
the cafeteria or in the sub-slab directly beneath the cafeteria. Therefore, it is considered
an anomalous detection.

e One compound, 1,2-dibromoethane, was detected within the indoor air sample collected
in the gymnasium on 18 December 2008. 1t was detected at a level of 0.280 pg/m? as
compared to the site criteria of 0.150 pug/m’. This compound was not detected within any
of the sub-slab vapor samples. Resampling of the gymnasium indoor air was conducted
on 2} January 2009. Results did not detect the presence of 1,2-dibromoethane at levels
above the faboratory method detection limits. Therefore, this was also considered an
anomalous event.

e One compound, 1,1,1,2-tetrachloroethane, has been detected within samples collected
from the cafeteria during the January and February 2009 sampling events (0.500 pg/m’
and 0.320 pg/m’, respectively, vs. criterion of 0.082 pg/m®). EA is currently
investigating the cause of these detections further, but is currently attributing these
detections to either cleaning/buffing products utilized for the gymnasium floor or an
anomalous event. The March 2009 sampling event, conducted on 26 March 2009, will
assist in determining if this compound is persisting in indoor air.

Proposed Monitoring Modifications

During the two-year period between March 2007 and March 2009, 312 air and soil vapor
samples have been collected and 14,664 sampling and monitoring data points have been
evaluated. The comprehensive overall body of data collected to date clearly demonstrates that
the SSD system operating at the site has eliminated the soil vapor intrusion pathway, and that
neither soil vapor intrusion of VOCs into the school nor the accumulation of methane beneath or
within the school is occurring. The reliability of the SSD system is evidenced by the fact that no
SSD system malfunctions or equipment failures have occurred throughout the two years of SSD
system operation. This high level of reliability and performance is expected to continue over
time, and ongoing continuous monitoring of the SSD system via the existing alarm system will
ensure that redundancies remain in place to ensure prompt notifications and responses to any
interruptions in SSD system operation. Based on the overwhelining supporting data and SSD
system effectiveness and reliability, continuation of the current monthly sampling/monitoring
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frequency of site parameters is excessive, disproportionately costly to the City, and not necessary
to demonstrate ongoing safety to building occupants.

The proposed amendments, in conjunction with all other elements of the Order of Approval and
subsequent Amended CA, collectively comprise an Operations and Maintenance (O&M)
Program that meets or exceeds all state guidance policies reviewed by EA regarding performing
O&M at sites where SSD systems have been installed, and will therefore effectively provide the
appropriate amount of data necessary to continue to demonstrate the high level of site safety with

respect to potential soil vapor intrusion. The requested O&M Program amendments are
presented below:

* Revise the sub-slab soil vapor sampling frequency to quarterly. Revise sub-slab
sampling rotation to include four “MP” points and two “IMP” points each quarterly
sampling event. This will allow each point to be sampled at least twice per year. A
proposed sample point monitoring schedule is provided in Attachment D.

» Revise indoor air sampling frequency to quarterly. All areas currently sampled within the
school will be sampled on a quarterly, rather than monthly, basis.

¢ Revise the current ambient outdoor air sampling frequency to quarterly to coincide with
proposed indoor and sub-slab sampling frequencies.

No changes are proposed to the current annual schedule of rooftop fan effluent sampling; to the
field inspection and monitoring currently performed on a monthly basis; to the continuous
monitoring frequency for SSD system operation and indoor methane levels; to any of the
quarterly summary reporting requirements; or to any of the Amended OA provisions regarding
emergency response, docunient repository maintenance, and verbal/written RIDEM notifications.
In order to address RIDEM’s concem that a site criteria exceedence resultant from soil vapor
intrusion may not automatically trigger a timely increase in sampling frequency, EA proposes to
include language in the Amended Order that states:

¢ In the event that a site criteria exceedance demonstrated to be resultant from soil vapor
intrusion occurs, then the City shall collect additional monthly samples from the indoor
area exhibiting the exceedance and the corresponding closest sub-slab sampling location
until such time that the exceeding VOC concentrations return to levels below the
compound-specific site criteria for a period of three consecutive months.

¢ A “monthly comment letier” would be provided outlining the results of any additional
monitoring conducted during the prior month.

EA would continue to provide exceedance notifications to RIDEM per the current Amended OA
and to investigate the potential source of the exceeding compound.
As noted above, EA is not requesting an alteration of the following Amended OA requirements:
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¢ Monthly monitoring of indoor air using a PID with part-per-billion sensitivity

¢ Monthly monitoring of subslab vapor sampling points to ensure adequate vacuum is
present beneath foundation slab of building

¢  Monthly monitoring of roof-top fans to ensure proper operation
¢ Monthly monitoring of methane monitoring system to ensure proper operation

* Quarterly submittal of Operations and Maintenance Status Reports to detail the system’s
effectiveness

EA is confident this approach will satisfy all involved parties to ensure the well-being of the
attendants of Alvarez High School, as well as providing some financial relief to the City. EA
looks forward to your response on this matter and will continue monthly monitoring until a
response to this request is received. If you have any questions or require additional information,
please contact me at 401-736-3440, Ext. 202.

Sincerely,
EA ENGINEERING, SCIENCE,
AND TECHNOLOGY, INC.

- Qeen

Mark K. Speer, P.E.
Senior Engineer

MKS/rgm

Attachments:

Attachment A: Alvarez High School Building Plans

Attachment B: Indoor Air Sampling Data Summary Tables

Attachment C: Subslab Vapor Sampling Data Summary Tables

Attachment D: Proposed Sampling Schedule

cc: M. Dunham, Prov. Dept. of Public Schools A. Sepe, Prov. Dept. of Public Praperty
S. Rapport, City of Prov. Law Department T. Deller, Prov. Redevelopment Agency
J. Fernandez, City of Prov. Law Department I. Ryan, Partridge, Snow, & Hahn
J. Boehnert, Partridge, Snow, & Hahn R. Dorr, Neighborhood Resident
T. Slater, Representative J. Pichardo, Senator
Knight Memorial Library Repository G. Simpson, Textron

S. Fischbach, RI Legal Services Principal Torchon, Adelaide High School



Attachment A

Alvarez High School Building Plans
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Attachment B

Indoor Air Sampling
Analytical Data Summary Tables
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Analytical Data Summary Tables
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Attachment D

Revised Sampling
Schedule
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