
 
 
 
 
 
 
 

TECHNICAL MEMORANDUM #2 
 
 
TO:  Joan Taylor and Cynthia Gianfrancesco/RIDEM 
 
FROM:  Stephen Andrus (GZA) and Edward Summerly (GZA)  
 
DATE:  May 12, 2009 
 
FILE NO: 32795.16-C 
 
SUBJECT: Remedial Activities Progress Report for Lagoon 5 Remediation, Passive Petroleum 

Recovery Trench Installation and Oil Line Rupture Area Soil Removal 
 
 
The purpose of this memorandum is to present the progress of remedial activities associated with 
Lagoon 5 at the Charbert Facility in Alton, Rhode Island and to present recommendations for 
additional investigations for discussion with RIDEM.  This progress report also addresses the 
status of the passive oil recovery trench installation, and oil line rupture area soil removal. 
 
At this time, the dredging work has been completed, bathymetry has been performed, the passive 
petroleum recovery trench has been installed and soils contaminated by the 2005 oil line rupture 
have been partially removed. Each of these items is discussed in detail below. 
 
LAGOON 5 SLUICEWAY REMEDIATION 
 
The following sections summarized remedial work task and additional investigations performed 
between December 23, 2008 and February 28, 2009.  
 
Surface Water Treatment  
 
TFord, Charbert’s remediation contractor, completed dredging activities on December 17, 2008 
and initiated the construction and operation of the proposed water treatment system, as described 
in GZA’s August 22, 2008, Revised Remedial Work Plan.  The water treatment system was 
constructed with staked hay bales, cribbing mats, a 40 mil PVC liner, bag filtering pad and gravity 
/ stepped aeration process.  The system was constructed on the southeastern edge of Lagoon 5 with 
an extraction submersible pump installed within the north end of the sluiceway as shown on 
attached Figure A-1.  
 
The system operated for approximately 14 days at an average flow rate of approximately 60 to 70 
gallons per minute approximately 1,210,000 gallons of water was treated by the system.  This 
volume is equivalent to approximately 2.25 pond volumes.  After 14 days of operation, surface 
water samples were collected from the sluiceway area and from the western portion of the lagoon 
(outside the work area) for volatile organic compounds testing (VOCs), via EPA Method 8260, 
semi-volatile organics (SVOCs), via EPA Method 8270, total petroleum hydrocarbon (TPH), via 
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EPA Method 8100 and priority pollutant metals (PP13), via EPA Method 6010B.  The results are 
summarized and compared to the pre-remedial Lagoon 5 water characterization performed on July 
23, 2008; RIDEM’s Ambient Water Quality Criteria and to RIDEM’s Method 1 GA Groundwater 
Objectives are provided on attached Table 1. The Laboratory certificates of analysis are included 
as Attachment A.   
 
The results of the post-remedial surface water analysis identified the VOCs listed below and TPH 
at greater concentrations than the pre-remedial water characterization results.  Metals and SVOC 
concentrations observed in the post remedial analysis are at similar pre-remedial concentrations.  
The post remedial VOC contamination distribution is as follows:    
 

POST REMEDIAL SURFACE WATER ANALYSIS SUMMARY 
 

ANALYTE UNITS 
Lagoon 5 
Sluiceway Lagoon 5 Shelf 

Lagoon 5  
Sluiceway 

    12/30/2008 12/30/2008 01/30/2009 
Vinyl Chloride µg/L 34 24 12 
trans-1,2-Dichloroethene µg/L 4.4 3.3 NOT DETECTED 
cis-1,2-Dichloroethene µg/L 380 300 280 
Trichloroethene µg/L 130 97 100 
Tetrachloroethene µg/L 1200 940 930 

 
The pre-remedial surface water sample taken in July 23, 2008 detected vinyl chloride at 5 µg/L and 
cis-1,2-dichloroethene at 22 µg/L, with remaining VOC compounds not detected above the method 
detection limits.  Historically surface water samples collected at locations designated SW-1 and SW-
2 within Lagoon 5 and reported by GZA in the January 9, 2006 Supplemental Site Investigation 
Report only detected cis-1,2-dichloroethene at 1.9 µg/L and 2.6 µg/L, respectively.   
 
Excavated Sediment Disposal Characterization 
 
Approximately 400 yards of oily sediment was removed from Lagoon 5, and placed directly into a 
bermed and lined storage area, and covered with 10-mil polyethylene.  The pile has been configured 
to shed stormwater runoff which comes in contact with the 10 mil polyethylene, beyond and outside 
of the lined containment berm.  On January 5, 2009 two composite samples, DRSTPL-1 and 
DRSTPL-2 consisting of 8 to 10 aliquots each were collected and characterized for disposal.  
Analysis included VOCs, via EPA Method 8260, SVOCs, via EPA Method 8270, TPH, via EPA 
Method 8100, RCRA 8 Metals, and TCLP-RCRA 8 Metals.  The results of the analysis are 
summarized in attached Table 2 and have been compared to the RIDEM’s Industrial Commercial 
Direct Exposure criteria (DEC).  Laboratory data sheets are provided in Attachment A.  
 
The characterization analysis identified several VOCs and SVOCs associated with weathered 
petroleum products, chlorinated solvents, and various metals.  Tetrachloroethene (240 mg/kg and 
250 mg/kg) was the only compound that exceeded the Industrial / commercial DEC which is used 
by Rhode Island Resource Recovery Corporation to screen soils proposed for use as alternate 
cover material. 
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Note: During the site investigations phase of the project, GZA collected two (2) sediment samples on 
October 26, 2005 identified as SED-1 and SED-2 from the Lagoon 5 sluiceway area, which were 
analyzed for VOCs via EPA Method 8260 among other parameters.  The results of the analysis did 
not detect any VOCs above the method detection limits. The sampling locations associated with 
SED-1 and SED-2 are shown on Figure A-1, attached. 
 
Lagoon 5 Bottom Stabilization 
 
After reviewing the results of the surface water and sediment analysis it was suspected that volatile 
organic solvents had been discharged to Lagoon 5 in the past, and a source area was present in the 
Lagoon 5 sluiceway bottom area.  To stabilize the lagoon bottom and provide a barrier above the 
exposed bottom sediments, a 6-ounce geotextile was installed and a 12-inch thick sand barrier 
placed above the geotextile.  The sand placed above the geotextile was transported from the on-site 
gravel borrow pit.  Prior to placement the sand was analyzed in accordance with the sampling plan 
presented in the approved Lagoon 5 remedial plan and was confirmed “clean”.  The geotextile was 
installed with an approximately 2-foot overlap at panel joints.   
 
Lagoon 5 Shallow Groundwater Investigation & Wood River Surface Water Sampling 
 
To further evaluate the VOC contaminant distribution below the exposed Lagoon 5 bottom, GZA 
installed 7-micro wells through the bottom of the lagoon sluiceway, in pre-remedial topographic 
low points on January 20, 2009.  The micro wells were hand driven ½-inch interior diameter (ID) 
cast iron pipe with a 2-foot screen section and were installed in three clusters. The installation logs 
for each well are included as Attachment B.  For each of the three clusters, GZA was able to install 
1 well, screened approximately 3 to 5 feet below the pond bottom and 1 well screened 
approximately 8 to 10 feet below the pond bottom.  In addition, one well was installed with screen 
depths ranging from approximately 13 to 15 feet below the pond bottom.  The micro well locations 
and identifications are shown on Figure A-1.  Attempts to install a 13 to 15 foot deep well at the 
other locations failed due to subsurface obstructions, likely cobbles or a gravel layer. 
 
Each well was purged of approximately 1 gallon of groundwater and a sample was collected for 
VOC analysis, via EPA Method 8260. The detected analytes have been summarized and compared 
to RIDEM’s Method 1 GA Groundwater Objectives and Groundwater Quality Preventative Action 
Limits (PALs) in attached Table 3.  A summery of the contaminant distribution is as follows: 
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MICRO WELL VOC ANALYSIS SUMMARY 
    Micro-1 Micro-3 Micro-4 

ANALYTE UNITS SCREEN 8-10 FT 
BPB 

SCREEN 3-5 FT 
BPB 

SCREEN 8-10 FT 
BPB 

    01/20/2009 01/20/2009 01/20/2009 
Vinyl Chloride µg/L 6,000 3,200 220 
trans-1,2-
Dichloroethene µg/L ND 530 ND 
cis-1,2-Dichloroethene µg/L 85,000 38,000 1,000 
Trichloroethene µg/L 12,000 16,000 370 
Tetrachloroethene µg/L 170,000 11,000 2,000 
TOTAL 
CHLORINATED 
SOLVENTS µg/L 273,000 68,730 3,590 

    Micro-5 Micro-6 Micro-7 

ANALYTE UNITS SCREEN 4-6-FT 
BPB 

SCREEN 13-15-FT 
BPB 

SCREEN 8-10-FT 
BPB 

    01/20/2009 01/20/2009 01/20/2009 
Vinyl Chloride µg/L 190 ND 1,800 
trans-1,2-
Dichloroethene µg/L ND ND ND 
cis-1,2-Dichloroethene µg/L 1,400 5 6,700 
Trichloroethene µg/L 580 6 440 
Tetrachloroethene µg/L 1,000 94 710 
TOTAL 
CHLORINATED 
SOLVENTS µg/L 3,170 105 9,650 

    Micro-8   

ANALYTE UNITS SCREEN 3-5 FT 
BPB   

    01/20/2009   
Vinyl Chloride µg/L 2,200   
trans-1,2-
Dichloroethene µg/L ND   
cis-1,2-Dichloroethene µg/L 7,600   
Trichloroethene µg/L 1,300   
Tetrachloroethene µg/L 5,000   
TOTAL 
CHLORINATED 
SOLVENTS µg/L 16,100   
 
The results of the groundwater sampling identified elevated levels of chlorinated solvents in each of 
the seven wells with five contaminants exceeding the GA Groundwater Objectives. The total detected 
levels of chlorinated solvents in the seven well samples range from 105 µg/L in the sample from 
Micro Well 6 (13 to 15 feet below pond bottom) to 273,000 µg/L in the sample from Micro Well-1 (8 
to 10 feet below pond bottom).  Tetrachloroethene concentrations identified at Micro Well-1 are at or 
slightly above solubility limits (+/-140,000 ppb) for the compound.  
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To assess the potential impact of the elevated concentrations of VOCs identified in the Lagoon 5 
surface water and shallow groundwater underlying Lagoon 5 on the adjacent river, three surface 
water samples identified as WR-1, WR-2 and WR-3, were collected from the Wood River on 
January 30, 2009.  These samples were analyzed for VOCs via EPA Method 8260.  In addition, 
one surface water sample identified as LAG 5 CHNL, was collected from the Lagoon 5 sluiceway 
area and analyzed for VOCs, via EPA Method 8260.  The approximate sample locations are shown 
on Figure A-1. 
 
The three surface water samples collected from the Wood River on January 30, 2009 did not contain 
any volatile organic compounds above the method detection limits and the surface water sample 
collected from the Lagoon 5 sluiceway contained contaminants similar to those observed in the 
December 30, 2008 post-remedial surface water sample analysis.   
   
Additional Proposed Investigations 
 
GZA proposes the following possible actions that we can discuss with RIDEM to further delineate 
the VOC contaminant distribution around the perimeter of Lagoon 5 as follows. It should be noted 
that data will be evaluated as the investigation proceeds and the field investigation will be adjusted 
as needed. 

 
1. Further investigate VOC contaminant distribution and migration to delineate the horizontal 

extent of groundwater contamination between Lagoon 5 and the Wood River:  GZA 
proposes to install 3 deep aquifer groundwater monitoring wells to the top of the 
underlying till layer, approximately 35 to 40 feet deep below the existing ground surface 
elevation.  Two monitoring wells would be located to the south of Lagoon 5 between the 
fence and the Wood River. The third monitoring well will be installed to the west of 
Lagoon 5 between the fence and the wetland area adjacent to the Wood River. 

 
The wells will be drilled using standard wash and drive drilling techniques and 3- to 4-
inch steel casing.  Continuous soil sampling using 2- or 3-inch ID split-spoon samplers 
employing Standard Penetration Test methods will be employed during the drilling process 
to access the presents of potential confining layers.  A 2-inch ID PVC monitoring well 
with a 10-foot well screen (0.01-inch slot size) will be installed in each boring. Filter sand 
will be installed around the screen section and extend approximately 2 feet above the 
screen section.  A two foot long bentonite seal will be installed directly above the filter 
sand and a high solids bentonite grout will be tremied into place from the bentonite seal to 
the ground surface. Each monitoring well will be developed by purging the equivalent 
volume of wash water utilized to install the well.  The purge water will be pumped directly 
into 55-gallon drums for characterization.  The wells will be allowed to stabilize for 5 days 
prior to conducting piezometric measurements and collecting groundwater samples.  Each 
well will be sampled utilizing low flow / low stress methods with VOC sampling 
receptacles for VOCs via EPA Method 8260.      
 
We estimate that this drilling and sampling program will require 10 to 14 days to 
complete. Figure A-2 shows the approximate locations of the proposed groundwater 
monitoring wells.  Please note these locations represent our best initial estimate as to the 
placement of monitoring wells; the locations may be adjusted in the field based on site-
specific observations and access considerations.  A GZA geologist/engineer will be 
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present during the field program to collect and screen soil and water samples, and prepare 
boring/well logs describing subsurface conditions. 

 
2. The detected levels of tetrachloroethene (PCE) in the dredged material exceed the 

acceptance criteria for disposal at the Rhode Island Resource Recovery’s Central Landfill 
(RIRRC).  Currently the material has been stockpiled within a containment cell underlain 
with a 40-mil PVC liner and covered with 10-mil polyethylene. To reduce the PCE 
concentrations to acceptable levels for disposal at Central Landfill, GZA recommends 
installing a temporary soil vapor extraction system equipped with a mechanical blower and 
activated carbon filters to recover volatile organics.  In anticipation of implementing a 
temporary soil vapor extraction system, four-4-inch diameter perforated SCH-40 PVC 
lines were installed horizontally within the pile for venting.  A pilot test will be performed 
to determine required blower capacity and approximate contaminant mass within the air 
stream to size the activated carbon vessel. The material will be treated until the VOC 
concentrations are within RIRRC’s acceptable disposal criteria.  The proposed location of 
the temporary soil vapor extraction system is shown on Figure A-2. 

 
PASSIVE PETROLEUM RECOVERY TRENCH 
 
As part of the Lagoon 5 remedial activities, the proposed petroleum interceptor trench and passive 
product recovery wells have been installed parallel to the eastern channel of Lagoon 5, see Figure 
A-1.  The recovery trench configuration has been installed in accordance with GZA’s August 22, 
2008 Revised Remedial Work Plan (Work Plan). The recovery system was installed in January of 
2009 and the monitoring program proposed in the Work Plan will be incorporated into the monthly 
air sparge and soil vapor extraction monitoring program.  The monitoring results will be 
summarized in a table and included as an appendix to the Interim Compliance Monitor Program 
quarterly and yearly reports. A passive petroleum recovery system consisting of the ORS Filter 
Bucket, 4-Inch GeoSorb sock or similar equipment will be installed in each recovery well based on 
our ongoing evaluation of the volume and viscosity of the oil present in the wells.  
 
OIL LINE RUPTURE AREA 
 
The remediation of the southern end of the oil line (which was inadvertently broken by the 
contractor during the installation of the piping to the new ISDS system in 2005) was conducted in 
accordance with GZA’s August 22, 2008 Work Plan.  In accordance with the procedures presented 
in the October 15, 2007 RAWP; Section 5.12 “Oil Line Rupture Area”.  
 
On December 22, 2008 the area of the oil line was excavated and the soils segregated by using 
visual and olfactory evidence of petroleum contamination. The soils suspected of containing 
contaminates were loaded on a truck and placed in the lined containment berm for off-site 
disposal. Clean soils were stockpiled adjacent to the excavation for backfill. Approximately 10 
cubic yards of clean soil and 10 cubic yards of contaminated soil were removed from the area. 
Based on visual evidence, the area of oil contamination appeared to be more extensive than 
initially delineated.  The excavation was extended to the east and to the west across the northern 
end of the oil tank bunker and to the driveway located approximately 20 feet to the north to a depth 
of approximately 2-feet below the driveway elevation. The oil contamination appeared to extend 
under the oil tank bunker and the old fill station concrete pad.  At that time the excavation was 
halted to further evaluate the extent of contamination. The exposed area was covered with 10-mil 
polyethylene sheeting to prevent stormwater infiltration. 
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On January 5, 2009 a track mounted geoprobe was brought to the site and a grid pattern of soil 
explorations was conducted in the vicinity of the oil tank bunker.  A total of 13 explorations (GP-
101 to 113) were conducted to a depth of 10 to 15-feet below the ground surface and sample tubes 
were opened and observed on-site for visual and olfactory evidence of petroleum contamination 
and field screened with a Thermo Environmental Instruments Model 580B photoionization 
detector with a 10.6 eV bulb. One sample was collected from each soil exploration just above the 
groundwater table.  Three soil samples were also collected from the bottom of the excavation. The 
samples taken in the remedial excavation were taken 6 to 12-inches below the oil lines in the 
center of the excavation (BOT EX-1 and 2) and one approximately 2-feet under the oil bunker, 
approximately 1-foot below the oil line (CNTR BNKR). The boring logs are attached as Appendix 
B and the soil exploration locations are shown on Figure A-1.   
 
The laboratory analysis consisted of total petroleum hydrocarbons (TPH) via EPA Method 8100M. 
The samples collected from GP-104 and the CNTR BNKR area were also evaluated using 
Petroleum Hydrocarbon Fingerprint (PHCF) techniques to evaluate the type and approximate age 
of the oil release.  The results have been summarized and compared to RIDEM’s residential direct 
exposure criteria (RDEC) and RIDEM’s industrial/commercial direct exposure criteria (I/CDEC) 
in Table 4.  The results of the geoprobe grid soil analysis did not detect any TPH levels above the 
RDEC limit of 500 mg/kg.  Two of the samples taken from within the excavation did exceeded the 
I/CDEC of 2,500 for TPH with the sample CNTR BNKR at 3,700 mg/kg and the sample BOT EX-
2 at 3,000 mg/kg. The fingerprint analysis of sample GP-104 S-2 estimated the oil was weathered 
fuel oil/diesel or machine/cutting oil.  The fingerprint analysis of sample CNTR BNKR indicated 
that the petroleum was #2 fuel oil/diesel and that weathering had occurred. 
 
Based on these findings, on January 22, 2009, soil excavations resumed with the intent to excavate 
the oil contaminated soils within the open excavation that exceeded the I/CDEC for TPH and 
collect confirmatory samples.   
 
The excavation was expanded to the groundwater table and to the north and south to the extents 
possible. Approximately 50 cubic yards of additional soil was removed.  Excavation was limited in 
three directions: to the south, excavation was limited by the oil bunker foundation, to the west, 
excavation was limited by existing underground utilities including the active oil line and to the 
north, and excavation was limited by a large concrete pad that was historically used as a fill pad 
for the petroleum distribution.  The pad could not be removed with the 40-ton excavator used for 
the excavation. The excavation extended approximately 6.5 feet below the driveway grade with 
groundwater at approximately 5.0 feet below the driveway grade. 
 
One confirmatory sample was collected from each of the sidewalls at 3 to 6 feet below the 
driveway grade for laboratory analysis.  The excavation was backfilled with clean sand from the 
on-Site gravel borrow to the top of the existing oil lines. The remaining excavation was left open 
as Charbert had contracted with Eastern Piping to install a new double walled oil line from the oil 
bunker, under the driveway to the main building.  The new line was installed and placed in service 
on February 26, 2009 and the old oil lines running under the driveway were cut, drained and 
capped in place. 
 
Laboratory analysis results of the four sidewall samples have been summarized and compared to 
RIDEM’s residential direct exposure criteria (RDEC) and RIDEM’s industrial/commercial direct 
exposure criteria (I/CDEC) in Table 4 and the sample locations are shown on Figure A-1.  As 
shown in the summary table below, three of the four sidewall samples contained TPH at levels that 
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exceed RIDEM’s I/CDEC and require alternative remedial methods due to the obstructions 
discussed above. 
 

OIL LINE SOIL  TPH  ANALYSIS SUMMARY 

  UNITS 

South SW  
  3-6ft. 
BGS 

West SW   
  3-6ft. 
BGS 

East SW      
3-6ft. BGS 

North SW    
3-6ft. BGS 

    01/22/2009 01/22/2009 01/22/2009 01/22/2009 
Hydrocarbon Content mg/kg 7,300 5,800 48 14,000 

 
In accordance with GZA’s January 9, 2006 Supplemental Site Investigation Report, remediation of 
contaminants in the area of the former underground storage tanks (UST) were to be conducted 
concurrent with the oil line rupture remediation work.  Geoprobes conducted in October of 2005 
showed three samples (GP-39, 40 and 45) which had detectable levels of tetrachloroethene that 
were below RIDEM’s RDEC, but exceeded the GA-Leachability criterion and one sample that 
contained TPH above the RDEC.  The sample taken from GP-40 contained 1,500 mg/kg of TPH. 
The October 2005 Geoprobe locations are shown on Figure A-1. 
 
At this time GZA proposes the following remedial action for the oil tank bunker and the former 
UST area: 
 

1. As excavation of additional soil in the oil tank bunker area is limited by the obstructions 
described above, two 10-foot horizontal vent lines were installed to the north of the 
bunker, see Figure A-2 for locations.  To remediate the chlorinated solvents and petroleum 
identified in the area of the former UST’s, GZA also installed three additional 10-foot 
horizontal vent lines, two just south of the existing waste oil containment area and one 
under the center of the driveway, see Figure A-2 for locations. 

 
2. After the remaining components required to operate the new vent lines have been installed 

(vent line installation was completed on February 26, 2009), pilot testing to determine the 
radius of influence and effectiveness of the vent lines will be conducted with RIDEM’s 
approval.  The new vents will then be tied into the existing exterior soil vapor extraction 
system. The blower currently servicing the exterior SVE/air sparge system will be replaced 
for increased capacity. 

 
GZA would like to arrange for a meeting to discuss the items covered in this technical 
memorandum at your earliest convenience. 
  
Attachments:  Figures A-1 and A-2 
  Tables 1 to 4 
  Appendix A- Boring logs 
  Appendix B- Laboratory Certificates of Analysis 
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TABLE 1
LAGOON 5 REMEDIATION 

SURFACE WATER
ANALYTICAL RESULTS SUMMARY

Charbert Facility
Alton, Rhode Island

RIDEM
GA 

ACUTE CHRONIC Groundwater UNITS
Objectives Result RL Result RL Result RL Result RL Result RL Result RL

EPA  8260 VOLATILE ORGANICS
Vinyl Chloride NC NC 2 µg/L 5 1.0 34 1.0 NT 24 1.0 < 1.0 < 1.0
trans-1,2-Dichloroethene NC NC 100 µg/L ND 1.0 4.4 1.0 NT 3.3 1.0 < 1.0 < 1.0
cis-1,2-Dichloroethene -- -- 70 µg/L 22 25 380 25 NT 300 25 < 1.0 < 1.0
Trichloroethene 1950* 43* 5 µg/L ND 25 130 25 NT 97 1.0 < 1.0 < 1.0
Tetrachloroethene 240* 5.3* 5 µg/L ND 25 1200 25 NT 940 25 < 1.0 < 1.0
EPA  8270 SEMI-VOLATILE ORGANICS
ACID FRACTION: ND ND ND ND NT NT
BASE-NEUTRAL FRACTION: ND ND ND ND NT NT
Mod. EPA 8100 TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content NS µg/L ND 200 NT 510 100 270 200 NT NT
EPA 6010B PRIORITY POLLUTANT METALS
Barium -- -- 2 mg/L 0.016 0.005 0.015 0.015 NT 0.015 < 0.015 NT NT
Copper 0.005 0.004 NS mg/L 0.015 0.015 0.015 0.015 NT 0.015 < 0.015 NT NT
Zinc 0 035 0 032 NS mg/L 0 059 0 010 0 059 0 010 NT 0 010 0 069 0 010 NT NT

07/23/2008

Trip BlankLagoon 5 Shelf
PRE-REMEDIALPOST REMEDIAL

Trip Blank

12/30/2008 12/30/2008 12/30/2008
POST REMEDIAL

Lagoon 5 Sluiceway
POST REMEDIAL

12/30/2008

Lagoon 5 Sluiceway

07/23/2008

Lagoon 5 SluicewayRIDEM AWQC STANDARDS PRE-REMEDIAL POST REMEDIAL
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Zinc 0.035 0.032 NS mg/L 0.059 0.010 0.059 0.010 NT 0.010 0.069 0.010 NT NT

RIDEM      
GA 

ACUTE CHRONIC Groundwater UNITS      
Objectives Result RL Result RL Result RL Result RL Result RL

EPA  8260 VOLATILE ORGANICS
Vinyl Chloride NC NC 2 µg/L ND 1 ND 1 ND 1 12 10 ND 1
trans-1,2-Dichloroethene NC NC 100 µg/L ND 1 ND 1 ND 1 ND 10 ND 1
cis-1,2-Dichloroethene -- -- 70 µg/L ND 1 ND 1 ND 1 280 10 ND 1
Trichloroethene 1950* 43* 5 µg/L ND 1 ND 1 ND 1 100 10 ND 1
Tetrachloroethene 240* 5.3* 5 µg/L ND 1 ND 1 ND 1 930 10 ND 1
ND = NOT DETECTED
NT = NOT TESTED
NS = NO STANDARD
ANALYTE DETECTED ABOVE MDL
ANALYTE DETECTED ABOVE RIDEM GA GROUNDWATER STANDARD

SURFACE WATER STANDARDS NOTES

01/30/200901/30/2009 01/30/2009 01/30/2009 01/30/2009

Trip Blank
POST REMEDIAL POST REMEDIAL POST REMEDIAL POST REMEDIAL POST REMEDIAL

WR-1 WR-2 WR-3 LAG 5 CHNLRIDEM AWQC STANDARDS

SURFACE WATER STANDARDS NOTES
* = RIDEM Minimum Database Guidelines

NC = Parameter is Listed in RIDEM Ambient Water Criteria Regulations with no criteria given.
-- = Parameter is not listed in RIDEM Ambient Water Criteria Regulations.
Note:  Actual hardness is not known.  A hardness of 25 mg/L as CaCO3 was used for metals criteria calculations.

$ = The aquatic life criteria for these compounds were issued in 1980 utilizing the 1980 Guidelines for criteria development.  The acute values shown are final acute 
values which, by the 1980 Guidelines, are instantaneous values as contrasted with a Criteria Maximum  Concentration (CMC) which is a one-hour average.
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TABLE 3
LAGOON 5 REMEDIATION

 MICRO WELL ANALYTICAL RESULTS SUMMARY

Charbert Facility
Alton, Rhode Island

RIDEM
GA 

Groundwater
Objectives Result RL Result RL Result RL

VOLATILE ORGANICS EPA  8260
Vinyl Chloride 2 µg/L ND 1 6,000 1,000 3,200 500
trans-1,2-Dichloroethene 100 µg/L ND 1 ND 1,000 530 500
cis-1,2-Dichloroethene 70 µg/L ND 1 85,000 1,000 38,000 500
Trichloroethene 5 µg/L ND 1 12,000 1,000 16,000 500
Tetrachloroethene 5 µg/L ND 1 170,000 1,000 11,000 500
TOTAL CHLORINATED SOLVENTS NS µg/L ND 273,000 68,730

RIDEM
GA 

Groundwater
Objectives Result RL Result RL Result RL

VOLATILE ORGANICS EPA  8260
Vinyl Chloride 2 µg/L 220 50 190 25 ND 1
trans-1,2-Dichloroethene 100 µg/L ND 50 ND 25 ND 1
cis-1,2-Dichloroethene 70 µg/L 1,000 50 1,400 25 5 1
Trichloroethene 5 µg/L 370 50 580 25 6 1
Tetrachloroethene 5 µg/L 2,000 50 1,000 25 94 1
TOTAL CHLORINATED SOLVENTS NS µg/L 3,590 3,170 105

RIDEM
GA UNITS

UNITS

TB

Micro-8

Micro-1

SCREEN 8-10-FT BPB SCREEN 3-5-FT BPB

Micro-4

Micro-3

UNITS

Micro-5 Micro-6
SCREEN 13-15-FT BPB

01/20/2009

01/16/2009

SCREEN 8-10-FT BPB
01/20/2009

SCREEN 8-10-FT BPB
01/20/2009 01/20/2009

SCREEN 3-5-FT BPB

SCREEN 4-6-FT BPB

Micro-7

01/20/2009

GA 
Groundwater
Objectives Result RL Result RL

VOLATILE ORGANICS EPA  8260
Vinyl Chloride 2 µg/L 1,800 100 2,200 100
trans-1,2-Dichloroethene 100 µg/L ND 100 ND 100
cis-1,2-Dichloroethene 70 µg/L 6,700 100 7,600 100
Trichloroethene 5 µg/L 440 100 1,300 100
Tetrachloroethene 5 µg/L 710 100 5,000 100
TOTAL CHLORINATED SOLVENTS NS µg/L 9,650 16,100
ND = NOT DETECTED
NS = NO STANDARD
BPB = BELOW POND BOTTOM
ANALYTE DETECTED ABOVE MDL
ANALYTE DETECTED ABOVE RIDEM GA GROUNDWATER STANDARD

UNITS 01/20/2009 01/20/2009
SCREEN 8-10-FT BPB SCREEN 3-5-FT BPB
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TABLE 2
LAGOON 5 REMEDIATION 

DREDGE STOCKPILE
ANALYTICAL RESULTS SUMMARY

Charbert Facility
Alton, Rhode Island

RIDEM
DIRECT EXPOSURE

CRITERIA UNITS
INDUSTRIAL/  
COMMERCIAL Result RL Result RL

EPA  8260 VOLATILE ORGANICS
1,2,4-Trimethylbenzene NS mg/kg 0.07 0.03 0.08 0.03
1,3,5-Trimethylbenzene NS mg/kg 0.05 0.03 0.05 0.03
2-Chlorotoluene NS mg/kg 0.12 0.03 0.17 0.03
cis-1,2-Dichloroethene 10,000 mg/kg 5.4 1.30 5.8 1.30
Isopropyl benzene 10,000 mg/kg 0.06 0.03 0.06 0.03
m,p-Xylene NS mg/kg 0.05 0.03 0.07 0.03
Total Xylene 10,000 mg/kg 0.05 0.03 0.07 0.03
Naphthalene NS mg/kg 0.40 0.03 0.38 0.03
p-Isopropyl toluene NS mg/kg 0.08 0.03 0.09 0.03
Sec-butylbenzene NS mg/kg 0.06 0.03 0.06 0.03
Tetrachloroethene 110 mg/kg 240 1.30 250 1.30
trans-1,2-Dichloroethylene 10,000 mg/kg 0.10 0.03 0.1 0.03
Trichloroethene 520 mg/kg 6.2 1.30 6.7 1.30
Vinyl Chloride 3 mg/kg 0.13 0.026 0.12 0.027
EPA  8270 SEMI-VOLATILE ORGANICS
Benzo(b)fluoranthene 7.8 mg/kg ND 0.36 0.5 0.38
Benzo(k)fluoranthene 78 mg/kg ND 0.36 0.41 0.38

DRSTPL-1

01/05/2009

DRSTPL-2

12/30/2008

Benzo(a)pyrene 0.8 mg/kg ND 0.36 0.44 0.38
Bis(2-ethylhexyl)phthalate 410 mg/kg 0.38 0.36 0.6 0.38
Chrysene 780 mg/kg ND 0.36 0.81 0.38
Fluoranthene 10,000 mg/kg 0.56 0.36 1.4 0.38
Phenanthrene 10,000 mg/kg 0.95 0.36 2 0.38
Pyrene 10,000 mg/kg 0.36 0.36 1.9 0.38
Mod. EPA 8100 TOTAL PETROLEUM HYDROCARBON
Hydrocarbon Content 2,500 mg/kg 560 11 1,000 11
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TABLE 2
LAGOON 5 REMEDIATION 

DREDGE STOCKPILE
ANALYTICAL RESULTS SUMMARY

Charbert Facility
Alton, Rhode Island

RIDEM
DIRECT EXPOSURE

CRITERIA UNITS
INDUSTRIAL/  
COMMERCIAL Result RL Result RL

DRSTPL-1

01/05/2009

DRSTPL-2

12/30/2008

TOTAL 8 RCRA METALS
Arsenic 7 mg/kg 4.8 1.600 3.7 1.700
Barium 10,000 mg/kg 32 0.54 49 0.56
Cadmium 1,000 mg/kg ND 0.27 ND 0.28
Chromium 10,000 mg/kg 16 1.6 18 1.7
Lead 500 mg/kg 38 2.2 55 2.3
Mercury 610 mg/kg 0.38 0.11 0.38 0.11
Selenium 10,000 mg/kg ND 11 ND 11
Silver 10,000 mg/kg ND 1 ND 1.1
TCLP-8 RCRA METALS
Arsenic NS mg/kg ND 1 ND 1
Barium NS mg/kg ND 2 ND 2
Cadmium NS mg/kg ND 0.05 ND 0.05
Chromium NS mg/kg ND 0.3 ND 0.3
Lead NS mg/kg ND 0.4 ND 0.4
Mercury NS mg/kg ND 0.0005 ND 0.0005
Selenium NS mg/kg ND 1 ND 1
Silver NS mg/kg ND 0.20 ND 0.20

ND = NOT DETECTED
NS = NO STANDARD

ANALYTE DETECTED ABOVE MDL
ANALYTE DETECTED ABOVE RIDEM RESIDENTIAL DIRECT EXPOSURE CRITERIA
ANALYTE DETECTED ABOVE RIDEM INDUSTRIAL/COMMERCIAL DIRECT EXPOSURE CRITERIA
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LAGOON 5 SW PRE-REMEDIAL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LAGOON 5 POST REMEDIAL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LAGOON 5 FILL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LAGOON 5 DREDGE STOCK PILE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



























 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LAGOON 5 MICRO WELLS 
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OIL LINE RUPTURE #2 











































































GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-101

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/34 0-5 S-1: Tan, fine to coarse SAND, trace  fine

Gravel, trace  Silt

0.0 PPMV 1

5

S-2 60/36 5-10 S-2: Tan, fine to coarse SAND, trace  fine

Gravel, trace  Silt 1.7 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 6' Groundwater Table.

3.  No soil staining or odor observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-101



GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-102

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/36 0-5 S-1: Tan, fine to coarse  SAND, trace  fine  

Gravel, trace  Silt

0.0 PPMV 1

5

S-2 60/36 5-10 S-2: Tan, fine to coarse  SAND, trace  fine  

Gravel, trace  Silt  0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 7' Groundwater Table.

3.  No soil staining or odor observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-102



GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-103

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/42 0-5 S-1: Tan, fine to coarse  SAND, trace  fine

Gravel, trace  Silt

0.0 PPMV 1

5

S-2 60/36 5-10 S-2: Brown, fine to coarse  SAND, trace  fine

Gravel, trace  Silt  0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 7' Groundwater Table.

3.  No soil staining or odor observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-103



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-104

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/42 0-5 S-1: Tan, fine to coarse  SAND, trace fine

Gravel, trace  Silt.

0.0 PPMV 1

5

S-2 60/36 5-10 S-2: Gray, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-104



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-105

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/42 0-5 S-1: Tan, fine to coarse  SAND, little Silt

0.0 PPMV 1

5

S-2 60/48 5-10 S-2: Tan, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3.  Petroleum stain and odor below groundwater table.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-105



 

 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-106

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse  SAND, little Silt

0.0 PPMV 1

5

S-2 60/48 5-10 S-2: Gray, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-106



 

 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-107

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1; Tan, fine to coarse SAND, little Silt

0.0 PPMV 1

S-1a: n, Brow  fine Sand, little Silt.

5

S-2 60/48 5-10 S-2: Gray, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-107



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-108

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt

0.0 PPMV 1

S-1a: Brown fine Sand, little Silt

5

S-2 60/48 5-10 S-2: Gray, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3.  Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-108



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-109

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse  SAND, little Silt

0.0 PPMV 1

S-1a: Brown fine Sand, little Silt

5

S-2 60/48 5-10 S-2: Gray, fine to coarse  SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3.  Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-109



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-110

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse  SAND, little Silt.

0.0 PPMV 1

S-1a: Brown fine Sand, little Silt

5

S-2 60/48 5-10 S-2: Gray, fine to coarse SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-110



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-111

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt.

0.0 PPMV 1

S-1a: Brown fine Sand, little Silt.

5

S-2 60/48 5-10 S-2: Gray, fine to coarse SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-111



 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-112

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt.

0.0 PPMV 1

S-1a: Brown fine Sand, little Silt.

5

S-2 60/48 5-10 S-2: Gray, fine to coarse SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

4. Petroleum stain and odor below groundwater table.

5.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-112



 

 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-113

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION VICINITY OF 10,000 GALLON AST'S

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt.

0.0 PPMV 1

S-1a: n Brow  fine Sand, little Silt.

5

S-2 60/48 5-10 S-2: Gray, fine to coarse SAND, trace fine

Gravel, tr , etr tace Silt  P oleum s ain. 0.0 PPMV

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 4' Groundwater Table.

3. Petroleum stain and odor below groundwater table.

4.  At approximately 3.5' black stain observed.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-113



 F

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-114

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION REAR BOILER ROOM FLOOR

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt, Riser

6" Layer of black ash.

25 PPMV 1

S-1a: Brown F-M Sand, little Silt.

5 ilter

S-2 60/48 5-10 S-2: Brown, fine to coarse SAND, trace fine Sand Well

Gravel, trace Silt. Screen 36 PPMV

 

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 5' Groundwater Table.

3.  Set 2" PVC well, 5' well screen; 2' riser.

4. Old Petroleum stain and odor below groundwater table.

5. Recent Petroleum stain at ± 5'-7' and gray Petroleum stain at ± 7'-9'..
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-114



 Sand

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-115

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION REAR BOILER ROOM FLOOR

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R
(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, o e D, t fine t  coars  SAN  lit le Silt Road  Box

6" Layer of black ash. Riser

21 PPMV 1

S-1a: Brown fine to medium Sand, little Silt. Filter

5 Well

S-2 60/48 5-10 S-2: Brown, fine to coarse SAND, trace fine Screen

Gravel, tr .ace Silt 42 PPMV

10

End of Exploration at 12'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 5' Groundwater Table.

3.  Set 2" PVC well, 10' well screen; 2' riser, and aluminum road box

4. Old Petroleum stain and odor below groundwater table.

5. Recent Petroleum stain at ± 5'-7' and gray Petroleum stain at ± 7'-9'..
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-115



 Sand

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-116

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION REAR BOILER ROOM FLOOR

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, fine to coarse SAND, little Silt

6" Layer of black ash. Riser

18 PPMV 1

S-1a: Brown fine to medium Sand, little Silt. Filter

5 Well

S-2 60/48 5-10 S-2: Brown, fine to coarse SAND, trace fine Screen

Gravel, tr .ace Silt 32 PPMV

 

10

End of Exploration at 10'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 5' Groundwater Table.

3.  Set 2" PVC well, 5' well screen; 2' riser.

4. Old Petroleum stain and odor below groundwater table.

5. Recent Petroleum stain at ± 5'-7' and gray Petroleum stain at ± 7'-9'..
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-116



 Sand

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-117

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION REAR BOILER ROOM FLOOR

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R
(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, o e D, t fine t  coars  SAN  lit le Silt Road Box

6" Layer of black ash. Riser

36 PPMV 1

S-1a: Brown fine to medium Sand, little Silt. Filter

5

S-2 60/48 5-10 S-2: Brown, fine to coarse SAND, trace fine Well

Gravel, trace Silt. Screen 58 PPMV

 

10

End of Exploration at 12'

15

20

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 5' Groundwater Table.

3.  Set 2" PVC well, 10' well screen; 2' riser and aluminum road box.

4. Old Petroleum stain and odor below groundwater table.

5. Recent Petroleum stain at ± 5'-7' and gray Petroleum stain at ± 7'-9'..
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-117



 Sand

parge 

GZA GEOENVIRONMENTAL INC. PR T ROJEC EPORT OF BORING NO. GP-118

140 BROADWAY, PROVIDENCE, RHODE ISLAND CH T ACI TYARBER  F LI SHEET 1 OF 1

GEOTECH/GEOHYDROLOGICAL CONSULTANTS ALTON, H S D R ODE I LAN FILE NO. 32795.16

HY L O OGDROLOGICA  B RING L CHKD BY EAS

BORING CO. N.E. H GEOTEC BORING LOCATION REAR BOILER ROOM FLOOR

FOREMAN STEVE PE GRRRY OUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN DRUS  AN DATE START 01/05/08 DATE END 01/05/08

SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF GROUNDWATER READINGS

A 5' DIRECT U PL ITH I NER P SH SAM ER W  A D SPOSABLE LI DATE TIME WATER   CASING STABILIZATION TIME

CASING:   DRIVEN WITH A PNEUMATIC HAMMER

CASING SIZE: 3.25" OTHER: 

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM IEQU PMENT FIELD R
(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

S-1 60/48 0-5 S-1: Tan, o e D, t fine t  coars  SAN  lit le Silt Road  Box

6" Layer of black ash. Riser

18 PPMV 1

S-1a: Brown fine to medium Sand, little Silt. Filter

5

S-2 60/48 5-10 S-2: Brown, fine to coarse SAND, trace fine

Gravel, tr .ace Silt 36 PPMV

 

10

Well

 Screen

15

Riser

20

End of Exploration at 20'

25

30

35

REMARKS:

1.  The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using an OVM Model 580B photoionization detector equipped with a 

10.6 eV lamp.  ND indicates reading below the instruments detection limit of approximately 1 ppmv.  
2.  Approximate 5' Groundwater Table.

3.  Set 1" PVC well, 5' well screen and 10' riser; 5' riser for possible use as a s

4. Old Petroleum stain and odor below groundwater table.

5. Recent Petroleum stain at ± 5'-7' and gray Petroleum stain at ± 7'-9'..
NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.

2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. GP-118



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 1

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

10

13'

15 15'

20

25

30

35

REMARKS:

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 1

WATER

Pond Bottom 4'

13' Riser

1/2" ID

CI Pipe

CI Pipe

2' Screen

1/2" ID

42.74'



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 3

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

8'

10 10'

15

20

25

30

35

REMARKS:

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 3

42.74'

WATER

Pond Bottom 4'

8' Riser

1/2" ID

CI Pipe

CI Pipe

1/2" ID

2' Screen



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 4

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

1.

10

13'

15 15'

20

25

30

35

REMARKS:

1. Able to push well by hand through soft soil layer located directly below pond bottom.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 4

CI Pipe

2' Screen

1/2" ID

Soft Soils

42.74'

WATER

Pond Bottom 5' 13' Riser

1/2" ID

CI Pipe



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 5

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

1.

9'

10

11'

15

20

25

30

35

REMARKS:

1. Able to push well by hand through soft soil layer located directly below pond bottom.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 5

42.74'

WATER

Pond Bottom 5' 9' Riser

Soft Soils

2' Screen



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro -6

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

1.

10

15

18'

20 20'

25

30

35

REMARKS:

1. Able to push well by hand through soft soil layer located directly below pond bottom.

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 6

42.74'

WATER

Pond Bottom 5' 18' Riser

Soft Soils

2' Screen



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 7

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

10

13'

15 15'

20

25

30

35

REMARKS:

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 7

2' Screen

42.74'

WATER

Pond Bottom 5' 13' Riser



GZA GEOENVIRONMENTAL INC. PROJECT REPORT OF BORING NO. Micro - 8

140 BROADWAY, PROVIDENCE, RHODE ISLAND CHARBERT FACILITY SHEET 1 OF 1

ALTON, RHODE ISLAND FILE NO. 32795.16

GEOTECH/GEOHYDROLOGICAL CONSULTANTS CHKD BY TRG

BORING CO. NONE BORING LOCATION LAGOON 5

FOREMAN NONE GROUND SURFACE ELEV. DATUM

GZA ENGINEER STEPHEN ANDRUS DATE START 01-20-09 DATE END 01-20-09

SAMPLER:  NONE GROUNDWATER READINGS

DATE TIME WATER   CASING STABILIZATION TIME

CASING: NONE

1/2" ID CAST IRON MICRO WELLS DRIVEN BY HAND
CASING SIZE: OTHER  3 3/4" HSA

DPTH CASING SAMPLE SAMPLE DESCRIPTION STRATUM EQUIPMENT FIELD R

(FT) BLOWS NO PEN/REC DEPTH (FT) BLOWS/6" BURMISTER CLASSIFICATION DESCRIPTION INSTALLED TESTING K

5

8'

10 10'

15

20

25

30

35

REMARKS:

NOTES: 1) STRATIFICATION LINES REPRESENT APPROXIMATE BOUNDARY BETWEEN SOIL TYPES; TRANSITIONS MAY BE GRADUAL.
2) WATER LEVEL READINGS HAVE BEEN MADE AT TIMES AND UNDER CONDITIONS STATED; FLUCTUATIONS OF GROUNDWATER TABLE
MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

GZA BORING  NO. Micro - 8

42.74'

WATER

Pond Bottom 5'

8' Riser

2' Screen
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